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ENGINEERING. 


THE TESTING OF STEAM PIPE 
HEAT INSULATING MATERIALS. 
By C. JAKEMAN.* 


SHortLy after the opening of the National 
Physical Laboratory in 1901, applications were 


received for the testing of steam-pipe insulating | 


materials and apparatus was installed for this 
purpose. Since that time, such work has become 
a standard routine test and there are few British 
makers who have not had their product tested 
on the apparatus at some time or another. The 
reports of these tests have been published by the 
makers generally in a shortened form. This has 
led to many enquiries from persons -interested in 
such matters, as to the method of testing and the 
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| steam occurs when it is collected. The temperature 
| of the steam is measured by a thermometer or, more 
usually, the pressure of the steam supplied to the 
test pipe is observed and the temperature obtained 
from steam tables. The temperature of the sur- 
rounding air is observed by means of three or four 
mercury-in-glass thermometers held on stands from 
4 ft. or 5 ft. from the pipe, and with the bulbs 
protected by paper covers from direct radiation 
from the pipe. The temperature of the outside 
| surface of the cover is observed by means of two 
| thermometers held on the surface in paper pockets. 
The weight of condensed steam has to be corrected 
|for the amount of condensation produced by the 
| flanges and end fittings of the pipe. This correction 
is obtained by making similar tests on a pair of 














method of applying the test results to their actual 
problems when the size of pipe, thickness of cover, 
temperature of pipe and other conditions differ 
from those of the test. The present article has 
been prepared in order to make known to industry 
the test facilities available to them at the National 
Physical Laboratory, and the general methods 
employed ; also, the opportunity has been taken 


to answer some of the inquiries which have been | 


received from time to time. 
MetruHop oF TESTING. 


Steam Condensation Method.—The first apparatus 
was similar to one erected in the Engineering 


Laboratory of University College, London, about | 
the year 1896 for Professor (now Sir) Thomas | 


Hudson Beare. The method adopted was one 
which had been introduced in Germany a short 
while before and was a great improvement on the 
methods previously used. The test pipe, Fig. 1, 
consists of a length of 4-in. diameter steam barrel 
slightly inclined from the horizontal. At the upper 
end, steam is supplied through a gravity separator 
and the condensed steam runs down to the lower 
end where it is collected in a tube provided with a 
gauge glass. The tube is drained by means of a 
small valve capable of fine adjustment and the 
water drawn off is passed through a cooling coil 
before being collected in a can, which is weighed 
from time to time. 
leaks occur at the flanges or gauge glass fittings, 
and that no re-evaporation of the condensed 


* National Physical Laboratory. 


Care must be taken that no | 


| flanges fixed close together with no intermediate 
pipe. 

Tables have been prepared of the loss from the 
bare pipe and the loss from the flanges. These 
figures have been checked at intervals of six or 
|seven years and found to remain constant. This 
| flange correction is a large percentage of the loss 
from the pipe when covered with an efficient 
insulating material. If the flanges were protected, 
this correction could easily be made smaller, but 
the correction would not remain constant over a 
period of years and frequent checking of the flange 
loss would be necessary. This in itself would 
lead to further uncertainty, since the covering 
would be removed and replaced each time the close 
flanges were tested. The efficiency of the covering 
could be obtained directly from the weight of 
steam condensed corrected for the weight condensed 
by the flanges. These weights are, however, 
converted to heat units by multiplying by the latent 
heat of the steam, which can be obtained from steam 
tables. 

The chief figure given for each test is the efficiency 
or the saving of the bare pipe loss and this is 
generally given to the nearest one half of 1 per cent. 
Repetitions of tests are generally well within 
this accuracy. In most cases, it is inadvisable 
to give the efficiency to greater accuracy, since 
|similar material fixed to the pipe by different 





| operatives may give a variation approaching this 
| quantity. 
| Description of a Test.—The dimensions of the 


‘test pipe are: Diameter outside, 4-49 in. ; length, 





13-69 ft.; area of surface, 16-09 sq. ft. After 
the covering has been applied it is first thoroughly 
dried. In the case of a material mixed with water 
and put on as a plaster, this may take from 4 to 
6 days, according to the thickness and quality 
of the material. When ready for test, steam is 
turned on to the test pipe and blown through for 
some minutes in order to make sure that all air 
is removed from inside the pipe. The drain of the 
gravity separator is also opened. The adjusting 
valve at the lower end is then closed and the vessel 
surrounding the cooling coil is filled with cold water. 
The drain in the separator is closed until water 
only passes from it. In a short time the condensed 
steam rises into the gauge glass and the drain 
valve is adjusted until the water level in the gauge 
glass remains constant. The steam pressure is 
then maintained at the required value until a 
condition of equilibrium is reached, This generally 
takes about 3 hours. A steady state is indicated 
when the surface temperature reaches a constant 
value. An hour before the end of the heating up 
period, the doors and windows are closed so that 
no draughts pass over the pipe. Three tests 
are then made, each lasting for one hour. If the 
weight of steam condensed in each hour does not 
differ by more than 0-5 per cent. from the average, 
the test is considered to be satisfactory. The 
following is an example of the observations made 
and of the subsequent calculations: Average thick- 
ness of cover from several measurements of 
the circumference, 2 in. Steam temperature, 
338-7 deg. F. Air temperature, 86-9 deg. F. 
Average surface temperature, 99-7 deg, F. 
Weight of steam condensed, 4-458 lb. per hour. 
Latent heat of steam from tables = 874-8 B.Th.U. 
per lb. Total heat loss = 3,900 B.Th.U. per hour. 
Loss of heat from flanges (from table) = 2,153 
B.Th.U. per hr. Net loss from test pipe = 1,747 
B.Th.U. per hr. Loss of heat from bare pipe less 
flanges (from table) = 11,951 B.Th.U. per hour. 
hls ; 11,951 —1,747 
Efficiency of cover per cent. = ( 11.961 

= 854. Loss of heat per square foot per hour = 
108-6 B.Th.U. Loss of heat per square foot per 
hour per deg. F. difference of temperature (pipe 
to air) = 0-43 B.Th.U. 

From the above figures the weight of steam 
condensed per square foot of test pipe can be calcu- 
lated if required. After test, the cover is removed 
and weighed. Weight of cover, 63-2 lb. which equals 
3-93 lb. per square foot, or 4-62 1b. per foot run. The 
thermal conductivity of the cover can be calculated, 
provided that the surface temperature measurement 
is sufficiently accurate. The method of checking 
the surface temperature and making this calculation 
is given later. 

The steam-pipe method is simple in use, but the 
maximum temperature is limited owing to the 
excessive steam pressure required. It also requires 
considerable labour for attention to the boiler 
and there is waste of time in cooling at night and 
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reheating in the morning. For most purposes the 
method now to be described is therefore preferable. 
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Method of Electrically-Heated Pipe.—The appa- 
ratus for this test, shown in Fig. 2, was provided to 
meet a demand for tests at higher temperatures than 
those available on the steam-pipe apparatus. The 
general method is to heat a pipe internally by electric 
resistance heaters and to measure the heat loss 
by the electric energy supplied to the heaters. The 
essential features of this system are the supply 
of uniformly distributed heat, the measurement 
of the temperature and the correction for end losses. 

The heating elements in the pipes consist of 
straight wires running the whole length of the 
pipe, and each heater consists of a ring of such 
wires at equal distances from the centre. The 
heating is therefore uniform per unit length and 
equally distributed circumferentially. A full des- 
cription of the construction of the heater has been 
given in a previous article.* The temperature is 
measured by the electrical resistance of the pipe 
wall, calibrated by comparison with thermo- 
junctions placed in 64 positions on the pipe. In 
order to check any progressive change in the pipe 


resistance due to scaling of the external surface | 


whenever possible, six thermocouples are placed 
in the wall of the pipe during tests. The end correc- 
tion is estimated by making a simultaneous test 
on @ similar pipe of shorter length. The equality 
of flange conditions is obtained by adjusting the 
heating currents until for both pipes the excess 
of the flange temperature above air is approximately | 
the same. If this temperature difference is not | 
quite the same, the observed watts in the short | 
pipe are increased or diminished proportionally 
to the difference in the temperature differences 
observed. 

This method of correction proved to be very 
satisfactory for tests on the bare pipe. Experience | 
with covered pipes has shown that a longer correcting 
pipe would have been more satisfactory. This 
does not appreciably effect the results of the tests, 
but the test length of the pipe is not at so uniform 
a temperature as was desired. In testing covers | 
which may be affected by high temperature, care | 
must be taken that the maximum temperature | 
at the centre of the test length does not exceed 











|are then made over a period of about 2 hours and deg. F. difference of temperature (pipe to air), 
if these agree, as is generally the case, a further l 

adjustment of the current is made and a second q R, R, Rk, . (l) 
| set of observations can be obtained in the afternoon. E log R, eR, 

| After this, the current is again adjusted to be ready In this, R, and R, are the inside and outside 


| for a third set of observations the next morning. | giameters of the cover, the thermal efficiency 
| Three observations and one check point are taken is & and the emicion ictun o The cette 
|inany case. Ifthe heat loss is required at 800 deg. F. | for k can be made from a modified form of equation 
for instance, the first point might fall at 795 deg. F. (1), utilising the surface temperature instead of 
The second would be made at about 810 deg. ; the | introducing the value of e. It is generally advisable, 
third at 790 deg. F. These three points plotted | nowever, Se eiiecinte 6 in ender te encntteis nt 
| will give an approximately straight line from which | +). surface temperature is reasonably correct. It 
| the loss at 800 deg. F. can be estimated. A fourth | i) be shown in Part II that the value of e falls 
| cReoe point very close to S00 deg. F. is then taken |within a narrow range if the surface temperature 
to ensure that no change has taken place in the|;, measured accurately. 
leover during the heating. No more labour is| ‘D> ealenindn o. the bent ee to RTT per hour 
| necessary to establish the curve of heat loss over a | per square foot of the antennal oust of the onten 
|larger range of temperature such as 400 deg. to| 1 2-245 ; 
| 900 deg. F. When the whole range of temperature, |is required. Q' = 235-1 ———- a 106-5, and e 
100 deg. F. to 1,100 deg. F., is required, two orthree|. st 4-955 
| more observations are generally made to establish |* 8'Ve" by dividing this by the difference of tem- 
| the true shape of the curve and to check any errors | PeT@ture between the cover surface and the air. 








which may be produced by cracks, which often occur | , ad 1-75. A table of R, log —* has 
when the temperature is varied over this range. | 126 — 65 RR, 
The greatest care is necessary in making the deter-| been calculated for the test pipe and this gives 


the value for a thickness of 2-71 in. to be 0-1480. 
|The value of g has been determined in the test, 
| namely, 0-314, and putting these values in equation 


mination at the lowest 





temperature since the 


cooling of the pipe takes place very slowly as the 
It 


air temperature is approached. is generally 


>}«---- Test Length 11.6 
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arranged that the adjustment may be made at (1), / = 0-051. Since equation (1) is in foot units, 

















the end of Saturday morning and the observations 
taken on Monday morning, for this particular point. 

The thermal conductivity of the material is 
often required and for the determination of this 
|it is necessary to know the surface temperature, 
|with fair accuracy. In order to verify that the 


the safe temperature for the material. By the 
resistance method adopted, the observed tempera- 
ture is the mean of the test length. 

The long pipe is 13 ft. 4 in. long and the short 
pipe is 1 ft. 10 in. long, so that the difference between 


k is the thermal conductivity in B.Th.U. per hour 
per square foot for a temperature gradient of 1 deg. F. 
per foot. The constant will be twelve times 
as great for a temperature gradient of 1 deg. F. 
per inch, a unit which is often employed. 
Bare-Pipe Loss.—In order to calculate the 
































































the energy supplied to the two pipes represents | 
the heat lost from the middle 11 ft. 6 in. of the long 
pipe, and the resistance of this length of pipe is 
measured by a drop-in-potential method. The 
external diameter of the pipe is 4-49 in., so that | 
the surface of the test length is 13-52 sq. ft. The | 
observations taken are as follows :—({1) The watts 
supplied to the long and short pipes measured by 
moving-coil instruments. (2) The resistance of the | 
test length to determine the mean temperature. 
(3) A check on the average temperature by six | 
thermojunctions in the wall of the pipe. (4) The | 
temperature of the flanges by means of thermo- 
junctions in order to obtain similarity in end| 
conditions. (5) The temperature of the surrounding 
air by means of three or four mercury-in-glass | 
thermometers supported around the pipe and_| 
protected from direct radiation as described for 
the steam-pipe test. (6) The surface temperature 
of the cover by means of two thermojanctions 
placed in positions which have been found to give 
the average of the whole surface. 
Method of Test.—The material 
pipe and thoroughly dried out. 
plaster cover, this may take two or three days, 
but can be accomplished in a shorter time than 
on the steam pipe because the current can be 
left on day and night with no attention. When 
the cover is dry, the watts supplied are adjusted 
to give the temperature required and at the same 
time equality of end conditions. From previous 
experience, a very close estimation can made 
of the watts required in the two pipes, so that the 
adjustment can be made in the evening and the 
pipes will be found to have the condition of equili- 
brium required the following morning. Three tests 


is fixed to the 
In the case of a 


be 





* “ The Loss of Heat from the External Surface of a 
Hot Pipe in Air.” by FE. Griffiths and C. Jakeman 
ENGINERRING, vol. exxiii, page | (1927 


efficiency of a cover, the loss from the bare pipe 
must be known. This loss has been determined 
for the steam pipe up to about 450 deg. F., but 
from 400 deg. F. the rate of increase in heat loss is 
so great that there is reason to believe that the 
determinations are not accurate. The most probable 
explanation of this is that the quantity of steam 
passing into the apparatus is too great for the 
efficient working of the gravity separator. Any 
water passing with the steam is collected at the 
lower end of the pipe and added to the actual con- 
densation in the pipe. The loss of heat from the 
bare pipe has been determined on the electrically- 
heated pipe and the values were published in the 
article referred to above—up to a temperature of 
600 deg. F. These results confirmed the fact that 
the steam pipe gave a figure which was too high 
from 350 deg. F. upwards. In the article referred 
to above, curves were shown separating the calcu- 
lated radiation from the total heat loss and thus 
deducing the convection loss. It was shown that 
the major part of the loss at temperatures above 
600 deg. F. consisted of radiation. The bare pipe 
loss from 600 deg. F. to 1,100 deg. F. has, therefore. 
been estimated by calculating the loss by radiation 


two thermojunctions do give the average value, 
the surface is explored by means of a Cambridge 
Instrument Company’s surface temperature appa- 
ratus, which consists of a thermojunction in a 
flexible strip and a suitably-calibrated millivolt- 
meter. The flexible strip is pressed on the cover 
and the temperature read off from the instrument. 
This instrument is applied at 64 different positions 
on the cover and the average temperature so 
obtained compared with the temperatures observed 
with the same instrument in the neighbourhood 
of the fixed thermocouples. If the agreement is 
not exact, a corresponding correction is made to 
the temperature determined by the thermojunctions 
during the test. 

Example of a Determination of the Heat Loss.- 
Average thickness of cover from several measure- 
ments of circumference, 2-71 in. Observations : 
Pipe temperature, 814 deg. F. Surface temperature, 
126 deg. F. Air temperature, 65 deg. F. Difference 
between pipe and air, 749 deg. F. Watts supplied 
to long pipe, 1,126. Watts supplied to short pipe, 
193. Temperature of flange of long pipe above air, 
88-9 deg. C., and for short pipe, 87-2 deg. C. The 
corrected energy for the short pipe is, therefore, 





88-9 193 — 197. Enmerey lied , h and adding to it the convection loss obtained by 
87-2 7 = eye ae extrapolation from the established curve. An 
1,126 —- 197 — 929 watts. Heat loss in B.Th.U. | isolated test ona 9-in. pipe at 900 deg. F. was within 
per hour per square foot = 929 x 0-25302 = |2 per cent. of the estimated value, and a number 
235-1. Heat lost in B.Th.U. per hour per square |of observations on a small pipe over the whole 


foot per degree difference of temperature = 0-31,. | range of temperature also agreed within a few per 
Corresponding loss from bare pipe (from table) =| cent. of the values from the estimated curve. 
7:28. Efficiency of cover = saving of bare pipe | Tests are in hand to verify the values on a pipe 
loss — 954 per cent. |44 in. outside diameter. 

At the conclusion of the test the cover is removed| Since the efficiency of a pipe cover at high 
and weighed. The weight per square foot and | temperature is generally between 90 per cent. and 
per foot is generally given in the report. The | 95 per cent., it is not necessary to know the bare 
method of calculating the thermal conductivity | pipe loss with extreme accuracy. The efficiency 
is to apply the general formula for heat loss per | is given to the nearest 0-5 per cent., and at 90 per 
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cent. efficiency this is equivalent to 5 per cent. on | 


the bare-pipe loss and at 95 per cent. efficiency to 
10) per cent. on the bare-pipe loss. 
The advantage of the electrically-heated pipe 


over the steam pipe is that the steam boiler and the | 
|universe which in every detail is a large-scale 
| replica of that which exists—say, one of double the 


attention it needs are eliminated. The heating 
current can be left on day and night without atten- 
tion and the pipe will attain any desired steady 
state, provided that the voltage of the electric 
supply does not vary. These advantages far 
outweigh the introduction of the more complicated 
measuring instruments required. 
(T'o be continued.) 


THE EXPANSION OF THE 
UNIVERSE. 
By F. W. Lancuester, LL.D., F.R.S. 


Stir James JEANS’ writings on the Cosmos are 
always fascinating and “ good reading,’ but he, 
like many others, does not seem to face squarely 
the real difficulties of the subject. 

If the universe is expanding, as we are assured 
on the one hand by the mathematicians, who base 
their arguments on the extended theory of relativity 
as propounded by Einstein, in which the expansion 
has a relation to the ‘‘ curvature of space,” 
the other hand by astronomers, who have 
the “expansion ”’ by measurements made on the 
distant nebule, answers are required to certain 
questions before the word expansion can have a 
definite meaning. For example, are we to regard 
space alone as undergoing expansion ? or does every 
particle of matter expand proportionally ? Does 
every electron, every proton, every alpha particle, 


gauged 


Fig. 1. 


and on | 


and every known and unknown constituent of the | 


atom share in the expansion, as also the atomic 


interspaces ? Some theorists regard space as an attri- | 


bute of matter ; in other words, no matter, no space. 
If we take our stand on the work of the relativitist, 


the mathematician, it would scarcely seem possible for | 


the expansion not to be shared by every constituent of 
space, namely, by every constituent part of the atomic 
structure of matter, 


space within the atom, as well as the interstellar 
space with which the astronomer is concerned. 


If 


as well as the inter-electronic | 
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we take this as so, then a difficulty at once arises, | that is to say, the observer will observe waves of a 


namely, how is it possible to detect the expansion by 
observation ? 
which is not subject to expansion or change. 
we imagine an observer translated into a new 


| lower frequency than those emitted, and the chosen 


We must have a measuring rod | calcium line will be displaced towards the red end 
If | of the spectrum ; this, measured by the spectroscope, 


|enables the speed of recess to be calculated. Now 
| this way of explaining what is known as the Doppler 
effect is unusual, but it is very clear, and in the 


linear scale—how would he become aware of the | present case it is adopted for a definite reason. 


fact ? 
comparison with his own stature. But if he also 
as part of the universe, were also expanded, then 
he would observe no difference at all. If, however, 
we allow him to take a measuring rod with him 
that does not undergo change, then he is able 


Of course, he would notice it at once, by | 


Now we come to the crucial point. Can we rely 
|implicitly on our measuring rod—the light year ? 
Suppose we were to find that the measuring rod is 
not reliable and that it is undergoing contraction ? 
| In other words, is it possible that for some cosmic 


|reason the velocity of light is diminishing as time 


. } 4 : 
once more to observe and measure the degree of the | goes on ? Not many years ago there was published 


expansion. 


But even now, if the observer is not | (unfortunately, the reference is not at hand) a table 


in some way assured that his measuring rod has | of determinations of the velocity of light extending 


not been tampered with, he may be uncertain 
whether the universe has expanded or his measuring 
rod has shortened. 

Now in the real universe the astronomer has his 


measuring rod, his light-year, and this is what he | 
but it cannot be directly applied. | 


relies upon ; 
Beyond this it is not a definite quantity he has 
to measure, but a rate of expansion. The astronomer 


also has a very reliable species of time-piece, namely, | 


the lines of the spectrum proper to the elements ; 
of these calcium is found to be the most convenient 
and one special line in particular. This line, 


represents a certain definite number of light waves 
launched into space per second, and taking the 
velocity of light as constant, this being the basis 
of the astronomer’s unit (the light-year), we see 
that each wave will represent an exact distance in 
space ; and so, if the distance between two celestial 
bodies is constant, the number of waves in a state 
of transit will be constant, and the number received 
per second by the one body will be the same as the 
number emitted by the other. But if the two 
bodies are approaching or receding, things will be 
different. Let the two bodies be receding from one 
another, then as the intervening space increases, 
more and more waves will be wanted to bridge the 
distance, and as these have to be supplied from 
the source of radiation, there will be fewer waves 
per second received than the number emitted ; 


| over the last 250 years, and the comment was made 
that the later determinations gave a lower average 
than the earlier measurements. In all probability 
this circumstance was purely accidental; it 
quite incredible that any observable difference 
should have become manifest in so brief an interval 
of time. Nevertheless, it serves as an illustration ; 
we have no definite knowledge, and if the universe 
appeared to be expanding as a whole, expanding in 
proportion in every detail, then as a matter of 


1s 


| observation we should have no means of testing 
‘whether it is actually the universe expanding or 
like the beat of a pendulum (but incredibly fast) | 








the velocity of light slowing down. 

Let this be applied to the distant nebule. As 
the light slows down, i.e., the velocity of light 
diminishes, it will need more and more waves to 
bridge the distance (if this distance remain constant) 
because the number of waves emitted per second is 
constant for the particular calcium line chosen ; 
these additional waves have to be supplied from 
the source, and so in a given time fewer waves will 
be received than those emitted, and the line will 
undergo displacement towards the red end of the 
spectrum, so the result of taking the velocity of 
light as progressively diminishing is the same as 
assuming the universe to continuously expand, the 
velocity of light remaining constant. Therefore, 
as already pointed out, there is no physical difference 
between the expansion of the universe and a 
shortening of the measuring rod; that is to say, 
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a contraction of the light-year owing to the velocity 
of light becoming less and less. I believe it is 
generally admitted that if a physical difference is | 
not observable (we may say in theory not observable), 
then we cannot regard it as being real. That is| 
to say, in the present case an observation which | 
can be construed as a progressive increase in the | 
distance between two heavenly bodies, or groups 
of heavenly bodies (and interpreted as an expansion 
of the universe), may with equal propriety be 
construed as a progressive diminution in the velocity | 
of light, the distance being constant; and there | 
would appear to be no observation possible by 
which the one can be distinguished from the other. 
Whether or no a similar uncertainty exists in the 
mathematical theory is a question for the mathe- 
matician himself to answer. 


WATER POWER DEVELOPMENTS 
IN FINLAND. 


THe water-power resources of Finland have been 
extensively developed in recent years. As the| 
country contains neither coal nor oil, they represent 
her only natural source of energy of any impor- 
and with constantly increasing power 
demands, greater attention has been continually 
paid to the economic utilisation of her very numerous 
rivers and waterfalls. The isolated position of the 
country, combined with the difficult climatic condi- 
tions and the fact that, while lakes are very abun- 
dant, the waterfalls are of low head, results in the | 
country presenting many interesting problems from 
the point of view of water-power utilisation. The 
greater part of Finland is relatively flat, the geolo- 
gical structure consisting in the main of old rock 
formations which have not undergone the distortion 
and foldings characteristic of some other parts of 
Europe. The topographical appearance of the 
country was formed during the glacial period, and 
takes the form of broad rolling land interspersed 
with hillocks, the effect being that water courses 
are of low head while lakes are numerous as already 
mentioned. The total area of the latter, indeed, 
amounts to 12 per cent. of the whole country. 
The largest lakes have a surface-water level about 
80 m. level, although a few of the 
northerly ones, such as Lake Enare and Lake Ule, 
lie at a level 120 m. above the sea. A typical view 
showing the nature of the country is given in Fig. 1, 
page 3, and shows the factory and township of 
Jiimsiinkoski, which is one of the centres of operation 
of the large paper-making combine, the Yhtyneet 
Paperitehtaat O.Y. The position of this town, 
which is situated close to Lake Paijanne, is shown 
in the map, Fig. 2 on this page. 

From the point of view of water-power develop- 
ment the country may be broadly divided into 
three fairly distinct zones. The separation between 
the southern and the central zone is indicated on 
the map by a heavy chain-dotted line. The most 
northerly zone contains the river systems which 
drain into the Arctic Ocean; the central zone, 
those which discharge into the Gulf of Bothnia, 
and of which the more important are the Torne, 
the Kemi, the ljo, end the Ule; and the southern 
contains the more southerly of the rivers flowing 
into the Gulf of Bothnia and, in addition, those 
draining to the Gulf of Finland and to Lake Ladoga. 
The Kumo, the Kymmene, and the Vuoksen are 
the more important river systems of this area. The 
average annual rainfall is greatest in the districts | 
along the south coast and lowest in the northerly 
parts of the country, varying from 650 mm. (25 in.) 
in the south to 300 mm. (12 in.) in the north. As 
the northern area is rek tively poor in lakes, the 
amount of water coming Cown the rivers varies over 
wide figures at different times of the year, but in 
the south, owing to the storage area formed by 
the Finnish lake plateau, the variation is small, | 
and in the River Vuoksen, for instance, is only 
between 1 and 2-8 ; 


tance, 


above sca 


| 
It is estimated that the average total water horse- | 


power available in Finland amounts to 2,600,000 | 
over the year. Allowing an efficiency of conversion 
of 75 per cent., it is considered that about | 
1,500,000 h.p. could be made available for industry. 
Considering the steady, and not the average, supply 
over nine months of the year, the figure becomes | 
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Of the latter total, 8-5 per cent. 
lies in the northern zone, 31-8 per cent. in the 
central zone, and 59-7 per cent. in the southern. 
Some 60 per cent. of the available water power of 
the country is thus, fortunately, found in southern 


1,335,000 h.p. 


It is also for- 
the northern 


and more thickly populated areas. 


tunate that the power sources in 


|regions are fairly well concentrated, since, should 


the industrial progress of the country ultimately 
justify it, this circumstance will facilitate the 
development of power resources in northern regions 
and their connection to the south by transmission 
lines. 

Up till the present time, 415,000 turbine horse- 
power has been installed. This represents 31-6 per 
cent. of the available nine months’ supply. As will 
be clear from the power station locations shown in 
Fig. 2, the major part of the development has been 
in the southern zone. In the northern area, no 
development of any/kind has taken place, and in the 
central nothing but a small fraction of the available 
power has been harnessed. In the south, on the 
other hand, the percentage developed is fairly high 
and, for instance, on the Kymmene river system 
amounts to some 75 per cent. of the nine months’ 
supply. A general idea of the present state of power 
development on the more important rivers and in the 
country generally, is given in the diagram, Fig. 3. 
This shows the average horse-power available over 
the year, the continuous power available over nine 
months, and the development which has taken place. 
As will be noted, in the more northerly rivers, the 
nine months’ supply is generally a much smaller pro- 
portion of the twelve months’ supply than is the 





case in the south, this difference being explainable 
by the absence of any such lake system in the north 
as is characteristic of the south. 

Of the total developed water power, 310,000 h.p. 
or more than 75 per cent., is used for the generation 
of electric energy, the remainder being utilised in 
turbines directly driving machinery. Of the total, 
some 45 per cent. is applied in the timber, paper and 
pulp industries, the most important industries of the 
country. The iron and mining industries take about 
6 per cent., the textile industry 3 per cent., and the 
electro-chemical industry nearly 4 per cent. Electric 
power supply for domestic use and to small factories, 
takes about 34 per cent. of the total. A diagram 
showing the distribution of the type of utilisation is 
given in Fig. 4, in which the more important river 
systems are indicated individually and the lesser in 
groups. The diagram incidentally shows something 
of the distribution of the industries of the country. 
As will be seen, the wood pulp and paper industries, 
the main trade activities of the country, are repre- 
sented in every area, except in the extreme north. 
They are most extensively established on the 
Kymmene river system, flowing into the Gulf of 
Finland. On the other hand, the iron and steel 
industries are mainly established on the River 
Vuoksen and in the neighbourhood of Lake Saima, 
in the south-east of the country. The textile in- 
dustry is also established in this area and on the 
Kumo river in the south-west, but does not appear 
at all in the extensively-developed Kymmene area. 
General electric-power supply is fairly well distributed 
over all the developed river systems. 

There has been very considerable activity in the 
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! 53 zu | have been used as protective coverings for steel- 
— ~ eS | work, due to the fire-resisting qualities and the 
YY 5 relatively light weight of this material. Experience 
i in these matters has shown that the size and slender- 
| ness ratio of a strut, the intensity of loading, and the 








type and thickness of the protective covering are 
the chief factors that affect the fire-resistance of 
steel columns. 

‘ “ ‘ a we 
construction and extension of water-power stations In fire tests made = 191 dies - the Fire { nder- 
during recent years and, as will be clear from Fig. 2, | writers Laboratories, Chicago,’ on gypsum covered 
the total number of installations is very consider- | columns, the coverings consisted of unplastered 


able. In this map, stations of a capacity of 10,000-h.p | gypsum blocks with layers of mortar } in. or more 
and over are shown by hatched elselea. lathes’ in thickness between the steel and the blocks, and 


between 10,000-h. P. and 5,000-h.p. by plain circles, | all 2 mixtare _yeed filled with a on : gy Fron blocks 
ss or a mixture of gypsum cement and broken blocks 

ind amalle: stations by iled.n black crs. 1/1 wan obaerved ing thes tents thatthe shrinkage 
aia e ar iden i map, stake of ing Table is | of the mer are ered blocks loosened the mortar to 
development in the country will be obtained | such an extent that the metal ties e mbedded in the 
; | horizontal joints of the mortar became ineffective, 





lmatra 110,000 turbine horse-power. | with the result that, as the fire progressed, the blocks 
— - - ” 3 fell and exposed the steel before its temperature | 
Voikka 24'000 had exceeded 100 deg. C. The five columns included 
Anjala 16,800 in these experiments gave fire-resistance limits 
lainionkoski 16,700 __,, “ | of 2 hours 21} minutes for a 2 in. block thickness, | 
See ny fall) yf 46 ad and 6 hours 24} minutes for gypsum blocks of 4 in. 
Tammerfors (upper fall) 9.000 thickness. The results of the tests pointed to the 
Myllykoski 10,000 need of some form of positive bond, in the form of 
a “ a steel clamps or ties, to hold in place the unplastered 
— 7700 block coverings. 
Varkaus .. 7,000 In order to carry investigations further into the 
Aanekoski 6,800, | effect of different bonds for gypsum coverings, Mr. 
a an ” | N. D. Mitchell has more recently carried out a series 
‘ ie | of tests, on six columns of 13 ft. 1 in. length, built 


The above Table contains only the installation of | of angles and plates to form H-sections 6 in. by 
5,000 turbine-horse-power and over. I" 4 in. and stiffened at the ends in the usual manner. 
The effect of different forms of gypsum covering 

was examined by giving one of the columns a mono- 

| lithic type of coating, while the other struts were 

THE FIRE PROTECTION OF STEEL | protected by gypsum blocks cut from ordinary 
COLUMNS WITH GYPSUM. | partition tiles. The principal variation was thus 


: : : ae to be found in the manner of applying and anchoring 
As failure in the case of early steel buildings pps e 


the covering material, and in the thickness of 
subjected to the effects of fire was almost inv ariably ~ 


covering used. 
due to collapse of the exposed « 8 - : i i 
sens fen iis ote ma sed ey Lape atten The tests were carried out in a gas-fired furnace, so 
ently been giv 
‘ i 1 n given to the protection | arranged that the lower 10 ft. 4 in. of each column 
of columns against the influence of heat produced 


was exposed to the effects of a hot atmosphere. 
under such circumstance Ww é r 
helen taddtiveaahe os ances. ' hen mpg -cotta and | The temperature of a column was recorded by ten 
ere : i i 
. used as means of protection iron-constantan thermocouples inserted into the 
or columns, investigations were undertaken with 


a@ view to determining minimum thicknesses that 


(To be continued.) 





* Bureau of Standards Technical Paper 184 (1921). 


might be used with different types of brick to ensure | oan tue of ee Government Printing 
the best service and > “ ffice, Washington, D.C. 1 

! ) freedom from spalling under + Bureau of Standards Journal of Research. Vol. X, 
leat. More recently, various forms of gypsum | No. 6, page 737. 


- upper end of the column. 


| and sand, in the proportion of 1 


|4 per cent. 


strut at various points, and the furnace temperature 
was indicated by twelve chromel-alumel thermo- 
couples distributed about the furnace enclosure. 

Each column was rigidly fixed at the upper end, 
while the lower end bearing plate was bedded in 
quick-hardening cement on a grillage that was 
carried on a spherical bearing, the whole system being 
supported by a 500-ton hand-operated hydraulic 
jack providing a means of applying a load to a 
column during test. Thus the conditions of 
restraint on a column corresponded to a fixed upper 
end and free lower end, except for the effect of fric- 
tion in the spherical bearing and a possible minor 
restraint at the edges of the movable grillage that 
formed the furnace floor. The load on the column 
was recorded by a calibrated fluid pressure gauge 
attached to the jack, and the change of length in 
the strut was measured by means of micrometers 
fixed to the jack and a telescope arrangement at the 
Incidentally, the lateral] 
deflections of the columns were not recorded. As 
the furnace floor was massively constructed, and 
had a covering of 5 in. of sand, gypsum, and fire- 
brick above the grillage surface, it was assumed 
that changes in length between the observation 
points, 15 ft. 6 in. apart, were due to compression of 
the columns. 

The 2 in. thick monolithic covering of one of the 
columns consisted of 7 parts of gypsum cement, 
1 part of wood-shavings, and 7 parts of water, by 
weight, mixed to a semi-fluid consistency, and 
worked into the wooden box form so as to flow 
through the 4 in. by 4in. (No. 14 gauge) welded wire 
mesh reinforcement that was used in the case of 
this column. This covering was dried for one month 
in the blast of a heater, at temperatures ranging 
from 38 deg. C. to 58 deg. C., before a final plaster 
covering of } in. thickness was applied, and seasoned 
for 25 days before being subjected to a fire test. 
The protective coverings of the remaining five 
columns consisted of gypsum blocks, 2 in. and 3 in. 
thick, which were tied or bonded together by { in. 
by No. 12 gauge iron clamps, passed down 
holes in the tiles, with the exception of one column, 
in which the bond was supplied by wire mesh placed 


|along the horizontal joints of the covering, the 


spaces between the flanges being filled with gypsum 
blocks. Some of these five columns were finished with 
a plaster covering of } in. thickness, but some were 
not so treated, and mortar was placed between the 
column flanges and the joints of the blocks. The 
mortar and plaster were made of gypsum plaster 
: 3 by weight in the 
dry state, the plaster being applied by the double-up 
method and finished with lime and plaster of paris 


| white coat, seasoned for periods that varied from 


2 to 27 days before testing. 

On the basis of the formula recommended by the 
American Institute of Steel Construction regarding 
allowable stress in columns, 


18,000 
f= 2 
~ 18,000 r? 
where f = aliowable stress in pounds per square 
inch, 1 = effective length of column, and r = least 


radius of gyration of the section, the column with 
monolithic covering was stressed about 14 per cent. 
in excess of this value, while the struts with block 
coverings exceeded this allowable limit by about 
The average stress at failure ranges 
in the case of the monolithic- 
in the case of the 


from 33 per cent. 
covered strut, to 21 per cent. 


| other columns, greater than the corresponding stress 


recorded in the former paper of 1921. 

With regard to the behaviour of the plaster under 
load, the only column, from which any considerable 
amount fell during the test, was that with the 
monolithic covering, in which about two-thirds 
fell, possibly due to the nature of the concrete 
surface left by the oiled wooden form. Never- 
theless, this column gave a fire-resistance of nearly 
7 hours, which was appreciably greater than that 
of any of the other struts. The chief differences 
between this form of covering and those of the 


_ | other columns, which were solidly filled with blocks 


of gypsum, were its monolithic type of covering, 
greater proportion of wood-shavings used, and 
a well-distributed system of reinforcement. On 
the other hand, none of the block coverings with 





fs) 


plaster finish fell from place before the columns 
had reached their fire-endurance limits, irrespective 
of the type of anchorage used. In this respect, it 
is of interest to note that the wire mesh bond placed 
in the horizontal joints of the covering of one column 
was not as effective as the strip-iron types of bond. 
since in this case the covering collapsed when the 
column bent. The shrinkage and cracking of the 
sanded-gypsum plaster was not so pronounced as 
that of the exposed unplastered surfaces of the 
gypsum blocks, as only a few cracks in the plastered 
column coverings opened enough to be considered 
particularly serious, and there was no appreciable 
warping of the blocks during the tests. These tests 
have shown that, when applied to gypsum-block 
covering, sanded-gypsum plaster is apparently 
at least as effective as an equal thickness of block 
gypsum. Although the heat conductivity of the 
plaster may be greater than that of the block 
material, its shrinkage under fire is less, and cracks 
do not develop to the same extent as when blocks 
are directly exposed to fire. Further, the plaster 
prevents the marked shrinkage and warping of the 
blocks, such as take place when unplastered block 
coverings are used 

It is apparent from these experiments that gypsum 
block coverings without plaster finish must be 
supplied with some positive means of anchoring 
the blocks, so that they develop full protective 
effects. Clamps made of strip-iron and pushed into 
holes in the blocks to tie adjacent courses of them 
tovether may hold the blocks in place for 24 hours 
or more, but they do not enable the covering to 
develop its full protective properties. 

In spite of the greater load applied to the mono 
lithic covered column, it failed at a higher local 
temperature, the average maximum being 620 deg. C., 
than was the case with the other types of covering, 
but it is possible that the covering in this instance 
slightly increased the stability and load-carrying 
capacity of the strut. Four of the columns covered 
with blocks, with and without plaster finish, failed 
when the temperature of the strut section had 
reached an average maximum temperature of 
557 deg. C., but there are reasons for believing that 
the maximum and general temperatures in the region 
of failure were significant factors in this respect. 

Although the number of tests was insufficient 
to investigate the effect of all the factors operating, a 
consistent relation between the time to failure and 
various factors was obtained in the form / 
c(d »). In this formula, ¢ denotes the time to 
failure ; ¢ is a quantity depending on the units of 
measurement employed, and the form, composition 
und method of applying the covering ; d equals the 
average net thickness of covering outside the flanges 
of the column ; bis a quantity depending on the size 
of the strut, the load carried, and the effect of unfilled 
spaces round the column. When applied to cases 
of columns covered with gypsum blocks that are 
held in place by clamps or wire mesh ties and finished 
with a sanded-gypsum plaster of § in. thickness, 
such as was used in these tests, the above-men 
tioned formula can be expressed in the form / 35 
(d 1), where ¢ denotes the time to failure in 
minutes, and d is the average net thickness of cove! 
ing, in inches, over the column flanges. For cover 
ings of this type, but unplastered, the time to 
failure is 85 per cent. of that given by the formula. 

The general results obtained from these tests 
show in a striking manner the advantages to x 
gained by using a fibred-gypsum reinforced-con 
erete covering of monolithic construction 2 in 
thickness, with a plaster finish. As already 
remarked, this type of covering gave 7 hours as a 
tire-resistance figure, as compared with 6 hours for 
the best type of block covering, and } hour for a 
bare column of the same dimensions 


Kerort oN Meratc Uners or VoLumr The Cherical 
Divisional Council of the British Standards [Institution 
has decided that in all British Standard Specitications, 
prepared for use in the chemical industry in which refer- 
ence to metric units of volume is made, the unit to be 
employed shall be the millilitre (abbreviation ml.) in 
preference to the cubie centimetre (ec.) The relevant 
facts are authorised in the Report of Vetric Units of 
Volume, which has been issued by the Institution 
Copies of this can be obtained from its Publications 
Department, 28, Victoria-street, London, S.W.1, price 
2s. 2d., post tre 
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JIGES BOILER INSTALLATIONS AT) by Messrs. la Société Anonyme des Chaudronnerie= 
GENVAL AND NEDER - OVER -|4,%, Suldem, Grier-Bescurier Lige, Belgium, 
HEEMBEEK, BELGIUM. on the Continent. These include six installations in 
Tue demand for higher pressures and improved | Sweden, six in Belgium, and one each in Denmark and 

steaming capacities has led to considerable attention| the Grand Duchy of Luxembourg. The working 

being given to boiler design in recent years, with the | pressure varies from 300 lb. per square inch to 450 lb 
result that marked improvements have been effected. | per square inch. Two of these installations, which 

Progress may be said to have taken two directions, | may be considered typical, will be dealt with in th 

one being the development of entirely new types of | following article, the first being a pulverised-fuel 

boilers, and the other the improvement of existing | unit installed in a paper mill belonging to the Sociéte 
types. The Jiges boiler, designed in 1925 by a Swedish | Anonyme des Papeteries de Genval, at Genval, Belgium 
engineer, Mr. J. G. Sandwall. and illustrated in Figs.| and the second a chain-grate stoker unit installed it 

1 to 21, above, on Plate I, and pages 7, 8 and 14, falls in| a coke oven plant belonging to the Société Anonyme 

the latter class. Before discussing the design of this} des Produits Chimiques de Marly. at Neder-Over 

boiler, it may be mentioned that it has been developed | Heembeek, also in Belgium. Before discussing thes 
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Fig.4. SECTION C.C. 
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Fie. 9. INSTALLATION 


installations in detail, it will not be out of place to refer 
to the special features which distinguish this boiler | 
from others of the water-tube type. 

The arrangement of the tubes is shown in Fig. 2, 
and in several of the other sections, but is, perhaps, best | 
illustrated by Figs. 11 to 17, from which the simplicity | 
of the lay-out will at once be apparent. The boiler 
is of the sectionalised type, and is, in fact, made up 
of a number of steam-generating units connected to 
two common steam drums. Each unit consists of 
two headers joined by straight tubes, and the sections 
nest one above the other, as shown in the drawings, 
with a space between each. The headers constitute 
a unique feature of the design. A photograph of 
one of the complete sections in the builders’ shops 
is reproduced in Fig. 18, page 14, and it will be clear from 
this and from Figs. 11 and 13 that the headers 
are in the form of an open Vee. Each half forms an 
angle of from 20 deg. to 25 deg. with the horizontal. The 
headers are made from solid drawn tube of square 
section, the Vee-form being produced in a hydraulic ; 
press fitted with suitable dies for the purpose. The 
tubes are filled with sand and the two extremities 
are suspended from an overhead crane by chains 
terminating in square brackets clamped to the header, 
so that the latter can be withdrawn from the furnace 
after the centre has been heated and placed between 
the dies with a minimum of handling. The headers 
have a normal internal size of 54 in. by 54 in., the 
thickness of the wall being about } in. The ends of 
the headers are forged by jolting the metal back with 
a die, in a similar manner to the capping process used 
for the ends of high-pressure drums. All the holes in 
the header are drilled after it has been bent to its final 
form. The covers for the cleaning holes are in the 
form of stampings, together with the dish yokes which 
hold them in position, as shown in Figs. 3 and 16. The 
bearing surfaces for the covers and yokes are accurately 
machined to ensure interchangeability. Again referring 
to Figs. 11 and 13, it will be seen that the front and rear 
headers are joined by a varying number of tubes, accord- 
ing to the position of the section, and that when the 
sections are located in the boiler, these tubes form an 
angle with the horizontal about equal to that of each 
half of the header. The headers are connected by 





|rear end the downcomers. 








UnpER CONSTRUCTION. 


expanded tubes at each end to the steam drums, those 
at the front end forming the risers and those at the 
It will be noticed from 
Figs. 2 and 12 that both the risers and downcomers are 
connected to the drum throughout practically their 
entire length, and that the former are connected at a 
higher level than the latter. Broadly speaking, each 
section can be regarded as an independent steam gene- 
rator, the lower sections feeding and drawing water 
from the drum at points nearer to the centre than the 
upper sections. 

It will be evident that the boiler in no way contra- 
venes established principles of construction, and that a 
natural flow is obtained for both the steam and water 
throughout each of the sections. It is well known 
that in some of the older types of boiler, there was a 
tendency for secondary currents to be created opposed 
to the principal flow in the upper tubes of a section. 
These secondary currents arose from the fact that the 
density of the mixture in the upper tubes was higher, 
and the velocity of flow lower, on account of the greater 
distance of these tubes from the grate. The produc- 
tion of such currents, which may in extreme cases result 
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|are distributed over a few of the lower sections, the 
remainder being subject mainly to convection. As a 
result of this arrangement of the tubes, the lower 
sections are in contact with thick layers of gas moving 
at high speed and having great radiating power, and 
it has been established in practice that this distribution 
of the tubes is a favourable one for resisting the forma- 
tion of birds’ nests and keeping the tubes free from 
deposits of soot. The advantages claimed for the 
arrangement adopted may be summarised as a rapid 
delivery of the steam from the front header to the 
drum, due to the absence of eddies, together with a 
uniform discharge from all tubes in the same header, 
favouring an intense circulation with rapid steaming, 
each section carrying a mixture of uniform density 
with a determined direction of flow. The delivery is 
increased owing to the presence of twoend tubes serving 
each header. It is also claimed that there can be no 
abnormal stresses in the tubes due to temperature 
differences between those in the same section, and that 
all the tubes have complete freedom to expand and 
contract, the sections only being held at one end. 
For this reason the boiler can be started up very rapidly, 
and no additional stresses can arise under sudden 
variations in the demand for steam. 

Turning now to the installation at Genval, a general 
elevation of this is given in Fig. 1, page 6. The 
ground space available was somewhat restricted, and 
the auxiliary appliances, such as the dust separator, were, 
therefore, located above the boiler, in conformity with 
the practice in many modern stations. The total 
height of the plant slightly exceeds 40 m. (130 ft.). 
The drums are each 7-78 m. (25-5 ft.) long and 1-1 m. 
(3-6 ft.) in diameter. The volume of water in the 
boiler is about 25 cub. m. (772 cub. ft.), and the 
evaporating surface is about 15 sq. m, (161-25 sq. ft.). 
A view of the installation in course of erection is given in 
Fig. 9, and of the boiler-house in Fig. 20, the former 
showing the fuel bunker on the left, the partly-assembled 
economiser on the right, and one of the drums 
being lowered into position above the sections. It 
will be seen from Figs. 2 and 3, that the boiler is 
provided with 12 sections, divided into two groups of 
seven and five, with a superheater between the two 
groups. A view showing the upper group in position 
is reproduced in Fig. 20. There are 26 tubes in each 


in a reversal of flow, quickly limits the steaming | of the sections forming the upper group, and a similar 


capacity of a boiler, since it not only leads to spas- 
modic and violent vaporisation, but may also result in 
dangerous local overheating of the tubes. In the 


Jiges boiler, all the tubes of any one section are in a} 


zone of uniform temperature on account of their loca- 
tion sensibly parallel to the grate. The expansion 
of all the tubes in any one section is, therefore, approxi- 
mately uniform, so that temperature stresses are 
avoided. Further, each section carries in each of its 
tubes a mixture of approximately the same density, 
which enters the front header at the same velocity 
from all the tubes. This density is maintained until 
the steam is released at the surface in the drum. By 
connecting up the sections in the manner described, 
interference between mixtures of different density is 
avoided, and there is therefore no tendency to create 
eddies which might interfere with the natural flow 
in any particular section. The sections nearer to the 
combustion chamber are fitted with thicker tubes, and 


it will be observed from Fig. 2 that the number of tubes | 


is reduced in these sections. The effects of radiation 


number in the three upper sections of the lower group. 
The bottom two sections of the latter each contain 
14 tubes. The tubes are 5-1 m. (16-7 ft.) long with 
an outside diameter of 102 mm. (4 in.). Evaporation 
by radiation occurs in an intensive form in these two 
sections, and rapidly falls off with the height, the 
upper sections being mainly heated by conduction. 
The Vee-shaped sections penetrate into the incandescent 
gases, and give rise to a cooling action on the lateral 
walls of the combustion chamber, with the result that 
it is possible to employ a relatively narrow chamber. 
The design of the boiler has been carefully considered 
from the point of view of preventing the formation 
and deposition of soot. The distance between the 
tubes in the lower sections is 360 mm. (14-17 in.) in 
| the horizontal direction, and 240 mm, (9-5 in.) in 
| the vertical direction, the corresponding dimensions 
| for the upper sections being 180 mm, (7-09 in.) and 
| 210 mm, (8-27 in.). The connections tothe blow-down 
valve can be seen in Fig. 2. It will be observed from 
the same drawing that the boiler has two passes, the soot 
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and ash being evacuated after the second pass, which 
forms a hopper in virtue of the inclination of the baffle 
dividing the two passes, and extending over the sec- 
tions. The lower part of the hopper forms a dust 
collector with a trap at the bottom to receive the heavier 
particles intended for return to the furnace. The 
arrangement described is of particular value when 
burning low-grade fuels having a high ash content, as 
it ensures that heavy deposits of soot on the tubes are 
avoided in any circumstances. 

The boiler has been criticised to some extent on the 
grounds that it might be particularly liable to scale 
formation in the connecting tubes. It has, however, 


been proved in practice that there is no ground for this | 


criticism, even when employing exceptionally hard 
water. The makers claim, in fact, that the boiler is 
particularly satisfactory in this respect. Considering 































































































It will be observed from Figs. 2, 3 and 4, Plate I, that 
two superheaters are installed, one being located be- 
| tween the two groups of sections already referred to, 
| where it is subject to radiant heat, and the other at 
the top of the second pass, where it is only subject 
to convection. The radiation and convection super- 
| heaters assembled in the makers’ works are shown, 
| respectively, in Figs. 19 and 21. As is well-known, the 
degree of superheat falls rapidly with the rate of 
| vaporisation in a superheater of the radiation type, 
| and rises rapidly with one of the convection type. By 
| placing one of each type in series, as is done in the 
Jiges boiler, it is possible to obtain a sensibly constant 
superheat between wide evaporating limits. The 
headers of both superheaters are readily accessible from 
| either the front or rear faces when they are in position 
|in the boiler. As will be clear from Figs. 3, 4 and 19, the 


the complete circuit of the water and steam for any one | headers of the radiation superheater are of open Vee- 


section, it will be seen that the highest temperature is 


form, and closely resemble those on the sections. It will 


reached in the tubes of the section itself, which are | also be observed from Fig. 19 that this superheater is 


directly exposed to the gases. The greatest deposit 


will, therefore, occur in these tubes, and as they are | 


straight it can be readily removed. As regards the 
risers, it will be observed from Fig. 3 that these run 
for the greater part of their length close to the lateral 
walls of the boiler where they are sheltered from 
direct radiation. They are therefore only subjected 
to a relatively low temperature, and as the mixture 
flowing through them consists mainly of steam travelling 
at a high velocity, there is very little danger of deposit 
in these elements. It has already been mentioned that 
the water and steam path has been carefully arranged 
with a view to avoiding eddies or secondary currents, 
and with the same object in view, the bends in both 
the risers and downcomers are made of large radius. 
So far as the downcomers are concerned, freedom 
from deposit is further assured by the fact that they 
are mainly located in the second pass, and the makers 
state that although heavy deposits have sometimes 
been found in the section tubes, none has ever been 
found in the risers or downcomers. 


provided with three headers, with the object of reducing | 
the velocity of the steam flow and rendering the super- | 
heater easier to maintain in a clean condition. Either 
superheater can be removed from the boiler as a com- 

plete unit without disturbing the sections. The steam 

from the drum first passes through the convection 

superheater, and a by-pass is provided so that a propor- | 
tion of the steam can be delivered directly to the | 
radiation superheater inlet to permit of close regulation | 
of the superheat. A mixing valve is provided on the 

inlet of the latter superheater so that the superheat 

temperature can be further reduced if required. 

The economiser, of which the position is indicated 
in Figs. 1 and 2, is of the Green type, with horizontal | 
gilled tubes, the gases flowing from the bottom to| 
the top. It is provided with steam soot blowers, as 
indicated. The boiler sections are fitted with seven 
fixed soot blowers and four of the telescopic type, their 


|as shown in Fig. 1, 
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Sections through the combustion chamber are given 


in Figs. 2, 3 and 8; it will be seen that it 
the solid-wall type, cased in throughout with a flat 
suspended vault. The height from the centre of the 
first row of tubes to the ash pan is 8-3 m. (27 ft. 3 in.), 
the depth from the front wall to the masonry bridge 
is 6 m. (19 ft. 8 in.), and the width between the furnace 
walls is 4-5 m. (14 ft. 9 in.). The approximate weight 
of the masonry is 315 tons, of the metallic parts 52 
tons, and of the foundation structure, 33-5 tons. A 
water-jacketed ash pan is fitted, shown in Figs. 2 and 3, 
with evacuation of the ash direct into trucks. The 
ashes are extracted by a rotating discharger generally 
similar to that employed on a coke-fired gas producer. 
The chamber is equipped with four turbulent burners, 
two in the arch and two in the front, their flames 
meeting in the centre of the chamber. The connections 
to the pulverising plant are shown in the general 
drawing, Fig. 1; this also shows the position of the 
burners. The primary air carrying the fuel is supplied 
by the burner fans, while the secondary air for com- 
bustion is supplied by the fans delivering through the 
air heater, which is located at the top of the plant, 
at a height of 36-4 m. (119 ft.) 
above ground level. The pulverisers are connected to 
the ash pan to provide hot air for drying the fuel. 
Two “ Resolutor”’ pulverisers are fitted, revolving at 
1,450 r.p.m. Each pulveriser is driven by a 62-h.p. 
motor, the maximum delivery obtainable with coal of 
medium hardness being 3,200 kg. (7,050 Ib.) per hour. 
The pulverisers are designed to deal without preliminary 
drying with coal having a moisture content not exceed- 
ing 10 per cent. The coal is stored in a bunker, 
shown in Figs. | and 9, having a capacity of 300 tons. 
It is automatically weighed between the hopper and 
the burners. The coal is discharged into the bunker 
from trucks by means of a vertical Redler tipper, but 
arrangements are also being made for pneumatic 


axes being inclined to accord with the angle of the | delivery from a 1,000-ton silo located at Genval railway 





groups of tubes. The position of some of these blowers | 


is indicated in Fig. 2 





station. 


The boiler is started up by means of four oil 
vurners at each side of the furnace. 
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Grit extraction is effected by electrostatic equipment 
supplied by the Siemens Luigi Cottrell Eletrofiltre A.G., 
venerally similar to that described in ENGINEERING, 
vol. exxxi, page 45. The plant is capable of dealing 
with 18-3 cub. m. (646 cub. ft.) of gas per second at 
a temperature of 150 deg. C. Assuming a proportion 
of grit of 10 grammes of grit per cubic metre (0-0007 Ib. 
per cubic ft.), the efficiency is guaranteed to exceed 
“0 per cent., frequently reaching 95 per cent. with 
normal rates of combustion. The power required for 
operating the equipment is from 10 kW to 11 kW. 
The dust is delivered by rotary distributors which 
determine the proportion delivered back to the furnace, 
the pipe connections being shown in Fig. 1. The air 
heater is of the well-known Ljungstrém rotary type, 
the rotor being driven by a vertical motor through 
reduction gearing running in an oil bath. The pipes 
conveying the hot air to the combustion chamber are 
800 mm. (314 in.) in diameter. 

The installation is equipped with the usual recording 
apparatus with indicators located on a central platform. 
Che equipment includes a multiple graphic recorder, 
on which curves show the CO, content of the exhaust 
gases, the steam pressure, the vacuum in the combustion 
chamber, the secondary air pressure, and the tempera- 
ture of the air leaving the heater. Separate recorders 
indicate the pressure of the gases on leaving the boiler, 
economiser, and air heater. In addition to the graphic 
recorder, the steam pressure is indicated at the control 
desk by means of signal lamps. The furnace tempera- 
tures are measured by means of a radiation pyrometer, 


Test Test 
No. 1, No. 2. 
Steam production, metric tons per hour wi 25 28 
femperatare of gases in the furnace, deg. C. | 1,360 | 1,400 
e » leaving boiler, deg. C. 390 | 410 
a leaving economiser, 
leg. C. es - 150 160 
leaving grit extractor, 
deg. C. on ae 120 135 
at air heater exit, deg. 
Cc. ‘ ns - 77 
Superheat temperature, deg. C. . a 425 435 
lemperature of water entering economiser, 
deg. C. ; 50 50 
- leaving economiser, 
deg. C. ee 166 174 
lemperature of air at air heater inlet, deg. C. 20 20 
° oe o outlet, deg. 
. ; 91 102 
Content of COs in furnace gases, per cent. 14 13-5 
™ », gases leaving boiler, pet 
cent. ee ‘ ‘ 13 12°5 
gases leaving economiser, 
per cent... , ‘ 12 11-5 
Losses in chimney gases, percent. . a 5:1 5-7 
by radiation, per cent. . - 39 | 40 
sensible heat in the gases at boiler outlet, 
per cent. ‘ ee ee ‘ : 20°8 21-8 
otal losses, per cent. .. , - ..| 29-8 31-5 
Kitticiency of boiler and superheaters, percent.; 70-2 68-5 
Increase in efficiency due to economiser, per | | 
vent . ° ° oe ** 12-6 | 13-1 
lheoretical overall efficiency of boiler, super- | 
heater and economiser, per cent. 82-8 81-6 
(;uaranteed efficiency without air heater, per 
cent. P e “= vi 82-5 81-5 
Power absorbed by forced draught motors 
(etticiency assumed 85 per cent.), kW . 24-5 37-0 
Power absorbed by induced draught motors 
(efficiency assumed 84 per cent.), kW 32-5 45-0 
lotal power required for motors, kW : 57°0 82-0 
“team required, based on a consumption of 
& kg. per kW, kg : .., 455-0 655-0 
Net efficiency, per cent. ‘ R3°5 R2-5 
Increase in efficiency with air heater, per cent. 2-0 2-5 


with a temperature indicator on the control desk. 
The indicator for recording the temperature of the 
superheated steam is provided with a limit contact 
operating a warning signal. A resistance thermometer 
records the water temperature on each side of the 
economiser. Thermometers are inserted in the coal 
hunker with distance recorders on the control desk, 
and the latter also contains apparatus for indicating 
the water and steam flows, and the water level in the 
boiler drums. The latter is provided with maximum 
and minimum limit switches operating warning signals. 
Warning signals are also connected to the automatic 
feed-water regulator. 

The theoretical guarantees given for the boiler on 
two loads are given in the Table reproduced above, 
but as will be seen, these figures were largely ex- 
ceeded in practice under industrial working conditions, 
with loads varying between 15 tons and 33 tons per 
hour, or more. 

(T'o be continued.) 


CONFERENCE ON Atomic Puysics.—It is announced 
that a Conference on Atomic Physics will be held under 
the ee of the Physical Society during the coming 
year. hough the details of the programme are not 
yet settled, it is expected that the gathering will last 
over two days at least, that meetings will be held both 
in London and Cambridge, and that Lord Rutherford 
will perform the opening ceremony. This will be the 
first conference of its kind to take place in this country. 
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THE NEWCOMEN SOCIETY. 


Ar a meeting of the Newcomen Society held at | 
the Science Museum on December 13, Dr. L. H. D. | 
Buxton read a paper on “Charles Babbage and his 
Difference Engines.”” Babbage was born on December 
26, 1792, and died on October 18, 1871. Among his 
friends in later life was Dr. Buxton’s grandfather, who 
not only became the possessor of some of the mechan- 
isms and of a great many papers of Babbage, but 
compiled a life of the distinguished mathematician and 
inventor, which, however, has never been published. 
These relics of Babbage now belong to Dr. Buxton, 
who said, “ It has always been urged on me as a pious | 
duty to rescue at least some of this material from the | 
old cowhide trunk in which it has rested now for so 
many years.” Some of the material was shown at the 
meeting, while on the lecturer’s desk was the original 
difference engine now preserved in the Science Museum. 
Babbage was born in Devonshire and was left ample 
means, so that although for some years he held the 
Lucasian professorship at Cambridge, he was never | 
compelled to earn a living. He was a remarkable man 
in many ways, original, independent, public-spirited, 
versatile, and in his later years to some extent pugna- | 
cious. As a student at Cambridge he helped to found | 
the Analytical Society, and he was one of the founders | 
of both the Royal Astronomical Society and the 
Statistical Society. He took an interest in many | 
things, and his autobiographical sketch, Passages in 
the Life of a Philosopher, can always be perused with 
edification and with some amusement. One of his | 
books, The Economy of Manufactures and Machinery, | 
published in 1832, was read all over the world and 
was translated into German, French, Italian, and 
Spanish. The first note published regarding his | 
difference engine dates from 1822, and from thence 
onward calculating machines and the compilation of | 
mathematical tables was one of his principal interests. | 
The history of the difference engine is an unfortunate | 
one. Granted 1,500/. from the Civil Contingency Fund 
to carry on its construction, he spent several thousands 
of his own money and some 17,000l. of public money 
in all on the work, and the only result was the frag- 
ments now at the Science Museum. In describing and | 
explaining the method of calculating by wheels and 
axes geared to each other. Dr. Buxton said that the 
original machine really consisted of separate machines 
loosely linked together, but afterwards joined together 
into a single machine of two parts, the calculating part 
and the printing part. As intended to be finished it 
was about 10 ft. high, 10 ft. broad, and 5 ft. deep. 
How was it, then, that Babbage never brought the | 
apparatus to a successful issue? The answer is to'| 
be found in his want of singleness of purpose and his | 
incapacity to refrain from pursuing new ideas as they 
presented themselves. In his lifetime Babbage, it 
must be admitted, did some remarkable things, but 
“ with few exceptions,” said Dr. Buxton, “ all his works 
are unfinished—preliminary notices of something to be 
done and never properly accomplished, drafts, not 
final copies.” 





THE MACHINE-TOOL INDUSTRY. 
By LeonarD WEIGHT. 

Ir is with no little satisfaction that one is able to 
report considerably improved conditions in the machine 
tool industry during the past year compared with those 
which obtained in 1932 and in 1931. 

During the past few years the machine-tool trade, 
like most others, has passed through stages of severe 
depression, as indicated by the amount of unemploy- 
ment, closing of works, and general lack of orders. 
The return of prosperity has frequently been stated 
to be on the horizon, but not until now have there 
been any real and satisfactory signs of better times 
becoming an actual fact. Orders for industries relying 
upon home trade have been gradually increasing for a 
number of months. Probably the most encouraging 
signs of this change are to be seen in the unemployment 
returns and the re-starting of blast-furnaces and ship- 
yards which have been idle for several years. 

In the first three months of this year business in 
the machine-tool trade appeared to be in about the same 
unsatisfactory position as in 1931 and 1932, but from 
the end of March until the end of June there was a con- 
siderable increase in general inquiries and, what is more 
important, the inquiries seemed to be more serious. 
Although the prosperity of one firm does not mean that 
all the others are in a like happy position, yet it can 
only be regarded as an encouraging sign that one leading 
machine-tool manufacturer should be able to report 
that during the four months from July till the end of 
October last, his company booked a volume of orders 
for the home and overseas markets (excluding Russia), 
which made their total orders for the first ten months 
of 1933 more than double the total booked in each of 
the years 1931 and 1932 (again excluding Russia), 
and other instances are known where machine-tool 
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| makers have great difficulty in dealing with the volume 


of orders which they are receiving. 

Probably no branches of industry have progressed so 
successfully as the automobile and wireless trades. 
So far as the automobile trade is concerned, great 
progress has been made not only in design and the 
efficiency of performance that can now be offered at 
a reasonable cost, but also in the speed of production 
and the methods employed; many of these have called 
for the greater mechanical accuracy of the machines 
supplied and have produced inquiries and orders that, 
to a large extent, have been responsible for keeping 
the machine-tool trade busy. It would appear that 
this condition will be maintained for some considerable 
time. 

There is a general expectation that the improvement 
will continue. Interesting propositions are being 
received in regard to overseas sales as well as home 
business and, what is even more satisfactory, some 
of these are from countries on the Continent, with 
which it has been found impossible to do any business 
at all during the past few years, i.e., Poland, Finland, 
Italy and Japan. In addition to this, considerable 
improvements are looked for as a result of the signing 
of the Trade Agreement with the Argentine, and the 
easing of the political situation in India, both of which 
countries have in the past been valuable markets for 
the machine-tool manufacturer. 

It cannot, however, be said that this improved con- 
dition is as yet reflected in the machine-tool export 
figures, as will be evident from a glance at the following 
Board of Trade returns for the first nine months of 
this year :— 


TaBLe I.—Kxports of Machine Tools (First Nine Months). 


| Average Value 


Quantity. | Value. per Ton, 
Tons. £ £ 
1931 .. ad 9,000 1,201,748 i4 
1932 .. p 18,545 2,463,334 133 
1933 7,121 1,034,377 145 


ee 
It will be noted that the above figures show a drop 
this year, both in weight and value, of over 50 per cent. 
as compared with 1932. The chief reason for this 
great decline is undoubtedly due to the heavy drop 
during the first nine months of this year in exports 
of machine tools to Russia, as shown by the following 
table : 


Taste Il.—Ezxports of Machine Tools to Russia for the 
First Nine Months of 1932 and 1933. 
1932 2,020,586. 
1933 ous oes 591,4191. 

It was not, of course, to be expected that Russia 
would continue for a long period to order machine 
tools so extensively as in the past two years, but the 
disturbing events which took place last year un- 
doubtedly seriously affected the placing of Russian 
orders in this country. In view of the hindrance 
which unsettled conditions cause to commerce, it is 
urgently hoped that the trade treaty now being nego- 
tiated with Russia will be effected by the Government 
without. much further delay. 

As showing the extraordinary extent to which 
exports to Russia, as compared with the total exports 
to all other countries, rose in 1931 and 1932, the 
following table will be of interest : 


Tasie ITI. 
| Russia. All Countries. 
| 
£ £ 
1930 o's o 224,817 1,856,226 
1931 ua - 1,434,207 2,287,457 
1932 2,552,947 3,138,834 
1933 591,419 1,034,478 


(First 9 months) 


Taste [V.—Total Exports of Machine Tools, 1923-1933. 


Average Value 


Value. per Ton. 
Tons. £ £ 
| 1923 ; . 14,113 1,505,537 107 
1924 . es 11,995 1,361,919 114 
1925 : . 14,29 | 1,561,338 109 
1926 . - 13,572 1,532,449 112 
1927 . : 14,535 1,614,799 111 
1928 ‘4 14,554 1,770,127 121 
1929 ‘ . 16,234 2,153,014 132 
1930 . ’ 13,915 1,856,226 133 
1931 d 14,621 2,062,089 141 
1932 es 23,773 3,138,834 132 
1933 7,121 1,034,377 145 


(First 9 months) 


For purposes of comparison, the Table IV, above, is 
given showing the total exports of machine tools during 
the past ten years. 
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If the value of exports for the last three months 
of this year should be at the same rate as for the | 
first nine months, the total value of exports this year 
would be 1,379,1691., but it will be seen from the 
above table that, excepting for the year 1924, this 
figure would represent a lower total of exports than 
during any other period for the past ten years. 

As a further indication of the encouraging signs of 
the times, it is significant that the ground floor space 
at Olympia has already been taken up by Association 
members for the Machine Tool and Engineering 
Exhibition, to be held from November 8 to 24 next, and 
applications already received from non-members to 
exhibit articles other than machine tools show that 
there is every probability of the gallery also being fully 
occupied. 

This Exhibition will represent a great collective 
effort on the part of the British machine-tool trade 
to demonstrate to the world the manufacturing resources 
of the machine-tool trade and the variety, quality 
and design of the machine tools manufactured in 
the United Kingdom. In addition to British machines, 
there will be a large and very interesting display of | 
imported machine tools, representing the latest practice | 
of America, Germany, Switzerland, and other countries. | 
There will also be a large collection of small tools 
and engineering workshop equipment of every kind. 

The great interest aroused by this exhibition is un 
doubtedly due to a realisation of the fact that the | 
machine tool is the foundation of all engineering, and 
that engineering, in turn, is the bedrock of production 
and consumption, not only in this country, but through- 
out the world. The British Empire, as a great common- 
wealth of nations, can only prosper by the development 
of and the expansion of existing, industries, 
and in this development and expansion nothing plays 
a greater part than the machine tool. 

In summing up the present trade position, it is | 
obvious that the inter-dependence of nations makes it 
difficult for any one nation to maintain a condition of 
prosperity while others are suffering from serious 
depression ; but while hoping that it may not be long 
hefore world conditions show a general and marked 
improvement, it is for the time being a matter for 
justifiable satisfaction that this country should be 
enjoying an industrial recovery which is ahead of the 
United States and Germany, and that we should be 
once more leading as the greatest exporting nation. | 
It would appear that only external forces such as 
exchange fluctuations can cause a set-back to this 
recovery. 


new, 


HYDRAULIC SHAPING MACHINE 
WITH QUICK RETURN. 

WueEn describing the ~nachine-tool exhibits at the 
last Leipzig fair, we commented on the wide popularity 
of hydraulic drives, particularly for shaping and 
planing machines. The chief advantages of this form 
of drive are that, while providing a very wide speed 
range, freedom from shock and vibration is assured, 
the latter point being of great importance when employ- 
ing Widia and other high-speed tool steels. A good 
example of this application is given by the new shaping 
machine introduced by Messrs. Friedrich Klopp, 
Solingen-Wald, Germany, and illustrated in Figs. 1 to 3 
on this page. This machine is of the full hydraulic 
type, and has a stroke of 850 mm. (2 ft. 9 in.). It is 
claimed to be equally suitable either for heavy work 
or for machining light workpieces, the high cutting 
speed of 36 m. (118 ft.) per minute, with a transverse 
feed of 8 mm. (¢ in.) per double stroke, rendering it 
particularly suitable for light metal working. In 
contrast to many of the earlier hydraulically-operated 
machines, in which a link motion for the ram drive was 
retained, the ram in the machine illustrated is directly 
coupled to a plunger, as shown in Fig. 2. There is, 
therefore, no loss of power on the cutting stroke, duc 
to indirect action. A high-pressure and a low-pressure 
pump are provided for the forward and return move- 
ments of the ram. The mean speed of the cutting 
stroke can be varied by infinite gradations between 
| m. (3-28 ft.) per minute and 36 m. (118 ft.) per 
minute. The return stroke is effected at a constant 
mean speed of 40 m. (131 ft.) per minute 

Careful attention has been paid to simplicity in 
operation. Variation in the cutting speed is effected 
by means of a single lever, visible in Figs. | and 2 in 
front of the valve box, with an open scale to show the 
particular speed in use. An automatic disengaging 
device is provided, which, in addition to stopping the 
feed motion on completion of the work, also shuts 
down the motor, thus bringing the two pumps, and 
consequently the whole machine, to rest. Overload 
safety valves are fitted, which ensure that no damage 
can result from overloading or improper handling. 
The fitting of separate pumps for the forward and 
return strokes enables idle time to be reduced to a 
minimum, as the return stroke can always be made 
at the maximum safe speed, and in addition, the life 
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of the high-pressure pump is claimed to be considerably 
increased. 

The frame of the machine is a heavy box casting in 
which the pumps are enclosed, the flange-type motor 
being mounted on the rear wall, as shown in Fig. 2. 
The table is provided with vertical and horizontal 
hand traverses, in addition to the cross power traverse, 
and an inclined adjustable support, in contact with 
a machined surface on the base extension, is provided for 
the front of the table, as shown in Figs. 1 and 2. The 
main ram guides are pressure lubricated, and the usual 
adjustable stops are provided on the side of the ram 
for regulating the length of the stroke. The ram is 
equipped with a swivelling tool head with a slide for 
hand setting. The cross-feed screw is hardened to 
withstand the heavy load to which it is subjected when 
the machine is working on high output. The total 
weight of the shaper is about 3 tons. 


Motor Cycies ry Jamatca.—During the first nine 
months of 1933, six British motor cycles were imported 
into Jamaica, against 33 in the year 1932, and 28 in 
1931. Only three foreign motor cycles have been imported 
luring the past three years. 


THE ROSS DECALORATOR. 

In countries where extremes of temperature are 
rather more varied than here, provision has to be made 
not only for heating buildings in cold weather, but, 
in order to maintain comfortable working conditions, 
it is necessary to ventilate with refrigerated or chilled 
air during hot spells. The same ventilation trunks are 
used in the larger city buildings, supplied by warmed 
conditioned air in winter and suitably treated air in 
summer. The method of treatment varies; a simpk 
system employed in connection with the great Rocke- 
feller Centre, which was described recently in Enet- 
NEERING (page 53, vol. cxxxvi, 1933), is known as the 
Ross Heater and Manufacturing Company's Decal 
orator system, the plant having been planned by 
Mr. Clyde B. Place, consulting engineer, and installed 
by the American Blower Corporation, 6000, Russell- 
street, Detroit. The two photographs reproduced in 
Figs. 2 and 3, on the opposite page, illustrate the plant in 
the British Building of the Centre, while the diagram, 
Fig. 1, will make clear the principles on which it is based, 
and which are those adopted originally by Le Blanc in 
| France. 
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DECALORATOR SYSTEM AT RADIO CITY, NEW YORK. 
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CHILLED Water Pumps. 


\ steam ejector maintains 


; I a vacuum in a tank into | cool the water used in a spray chamber, or in some other 
which water is spraye 


way, to cool and condition the air supplied to the 
The system is completed by the 
condensation of the steam discharged by the primary 
ejector, and the return of the condensate to the, boiler, 


y d, and in the process of evapora- 
tion a great part of the heat in the water is drawn off 
n the vapour extracted by this ejector. The chilled 
water resulting is handled by a pump and is used to 


ventilation ducts. 
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with, if conditions make it economical, the cooling of 
the circulation water for the condensers. 

Warm water from the cooling system enters at A, 
and is supplied to the spray pipe in the evaporator or 
flash tank. If we assume typical conditions, the water 
supply to the tank may be taken as being at 80 deg. F. 
In the installation in question, the flash tank is 
6 ft. in diameter by 18 ft. long. In this a vacuum of 
29-75 in. Hg. (referred to 30 in. bar.) is maintained 
by means of the steam ejector, B, fed from the steam 
line C. The water is delivered in the form of a fine 
spray and so is in a state in which a proportion readily 
vaporises. About 4 per cent. is actually flashed into 
steam, drawing its heat of vaporisation from the 
remainder and reducing in this way the temperature 
of the bulk to from 40 deg. F. to 46 deg. F. The 
chilled water is drawn off by the pump D, two of 
these being easily recognised in Fig. 3, together with 
the chilled water mains. Each of these pumps has a 
capacity of 1,140 gallons per minute, one being held 
as a standby. 

At the installation we are dealing with steam is 
supplied at 135 ib. per square inch, and a vacuum of 
29-75 in. is maintained in the flash tank as stated. 
The discharge of the primary ejector is passed to a 
primary condenser, 4 ft. 9 in. in diameter and 18 ft. 9 in. 
long. Here the vacuum is reduced to 28 in., and the 
temperature of the condensate is about 101 deg. F. 
A second ejector E draws off the condensate from 
the primary condenser and passes it into the first 
division of a combined inter-and-after condenser, in 
which the condensate from the first division is again 
transferred to a second section by the third ejector F. 
In the first part of this appliance the vacuum is reduced 
to 22 in., and in the second atmospheric pressure is 
maintained, and the steam of the ejector system is 
completely condensed, an air vent connecting with the 
atmosphere. Commonly surface condensers are used, 
but jet condensers may be employed if preferred. In 
the diagram, Fig. 1, the cooling water enters the system 
at H and leaves at I. At the Radio City plant the 
condensing water is cooled by means of a cooling 
tower, but water may be used direct from mains supply 
if preferable, and wasted. The condensate is handled 
by two pumps G, each of 30 gallons per minute capacity, 
one being held spare in reserve. The cooling tower 
pumps, of which there are two, are each of 1,420 gallons 
per minute capacity, working alternately, one being 
sufficient for the work. The condensate is returned 
as feed to the boiler. The water level in the flash 
tank is maintained automatically by float control 
operating on a valve in the supply line A. The steam 
supply to the ejectors is controlled by a thermostatic 
valve which cuts off steam when the chilled water 
temperature falls below a certain point. This can be 
arranged to turn the unit both on and off, with a 
varying load, thus economising in steam, or may be 
utilised only as a safety device to prevent actual 
freezing in the system. 

In New York, where the plant described takes care 
of one of the most modern buildings, the season over 
which cooling is employed usually extends for about 
100 days during the months of June to September. 
From 50 per cent. to 60 per cent. of this season the 
load required may be 50 per cent. of full load, and for 
25 per cent. of the time it may be as low as 35 per cent. ; 
for the remainder, however, it may be over 50 per cent., 
and at times 100 per cent. Under these conditions, 
unless multiple machine units were used, the cost with 
ordinary refrigerating plant would be very high; the 
steam ejector system offers a very readily adjustable 
system without the need of elaborate machinery of high 
first cost, and also without necessitating the provision 
of any heavy foundations. Operation is noiseless and 
free from vibration. There are no moving parts, no 
lubricating troubles, and only low or medium-pressure 
piping is required. The plants are made in various sizes 
down to small vertical installations 6 ft. 6 in. high and 


on 


standing on a 30 in. by 25 in. base. 


CYLINDER WesaAR.—Considerable attention has been 
devoted recently to the subject of cylinder wear in high- 
speed engines. Researches have been carried out with 
a view to ascertaining the causes of excessive wear, and 
new materials offering a high resistance to wear have 
been evolved. It is interesting to note in the latter 
connection that consistently successful results have been 
obtained by the use of oil hardened and tempered cast- 
iron liners developed by Messrs. The British Piston 
Ring Company, Limited, Coventry. It is stated that, 
on an average, the effective working period has been 
doubled when employing centrifugally-chill cast-iron 
piston rings, and even better results have been obtained 
by a combination of hardened and tempered centrifugally 
chill cast-iron liners and piston rings of the same type. 
A recent report on an airless-injection engine used for 
road t rt work in which this combination was 
employed showed that the wear ranged from 0-0003 in. 
to 0-001 in. r 10,000 miles. The lower figure is 
equivalent to 33,000 miles per 0-001 in. of cylinder wear. 
It is stated that wear is confined to a small portion of the 
liner near to the top of the stroke, no wear being 
detected in any other part after 40,000 miles running. 









































































































































































Messrs. Tue Enoiisn Evecrric Company, Limirep, 
Stafford, have received a contract for three turbo- 
alternator sets in connection with large extensions now 


being made at Messrs. Edward Lloyd’s Kemsley paper | 


mill. The equipment comprises a 15,000-kW, two 
cylinder, 3,000-r.p.m., pass-out turbine and alternator 
generating power at 6,600 volts 50 cycles, three-phase ; 
a 5,000-kW pass-out, single-cylinder, 3,000-r.p.m. turbine, 
the alternator generating power at 6,600 volts, 50 cycles, 
three-phase; and a 750-kW, single-cylinder, geared, 
house set running at 7,000 r.p.m., the alternator generat- 
ing power at 430 volts, 50 cycles, three-phase. Messrs. 
The English Electric Company have also received an 
order for mercury-are rectifiers, comprising three 200-kW 
units, each consisting of two six-phase glass-bulb recti- 
fiers, with the necessary transformers and auxiliary 
equipment, from the London Midland and Scottish 
Railway Company. A third important order recently 
received by the firm is for two large water-turbine runner 
wheels for the Arapuni power station of the New Zealand 
Public Works Department. The runners will each 
consist of one solid casting of fine-grained steel, and each 
runner and shaft will weigh 15 tons 

Messrs. MERRYWEATHER AND Sons, LIMITED, 
Greenwich-road, London, §8.E.10, have received an 
order from the Corporation of Cambridge, for an 85-ft. 
motor-turntable fire escape, with all-steel ladder. The 
machine will also be fitted with a fire pump to deliver 
275 gallons per minute 

Messrs. THe Sunseam Moror-Car Company. 
LimireD, Moorfield Works, Wolverhampton, have secured 
an order from the Portsmouth City Council for four 
of their trolley-omnibuses. Two of the vehicles are 
on four-wheel M.F.2 chassis, each seating 50 passengers, 
and two are six-wheel vehicles on the new M.S.3 chassis, 
each seating 60 passengers 


PERSONAL. 


Messras. A. C. Wickman, Limirep, Coventry, have 
been appointed sole agents in Great Britain for Mesars. 
The Gear Grinding Company, Limited, Birmingham. 
The products of the latter firm include the Orcutt hydraulic 
gear tooth grinding machine, the hydraulic spline-shaft 
grinding machine, and the involute measuring machine. 

The headquarters of the American Socrety ror 
Testive Materiats have been moved from the Engin- 
eers’ Club Building, 1315, Spruce-street, Philadelphia, to 
more commodious offices in Atlantic Building, 260 8S 
Broad-street in the same city. The offices in Spruce- 
street have been occupied for 14 years 

Messrs CocHRANES’ (MIDDLEsBRO’) Founpry, 
Limrrep, Ormesby Iron Works, Middlesbrough, have 
decided to dismantle their blast-furnace plant, comprising 
three furnaces and auxiliary plant, in order to provide 
the necessary space for the extension and development 
of their spun and cast-iron pipe and general-foundry 
equipment 

Messes. Georok SALTER AND Company, Limrrep, 
West Bromwich, have opened branch office at The 
Chronick Buildings, Corporation-street Manchester 
Mr. Albert Tonks will be chief representative of the firm 
at the Manchester office 

Messrs Tue Skerko Batt Berarine 
Limrrep, Luton, have opened a new stocks and servicé 


COMPANY, 


depot at 31, Mosley-street, Newcast!e-upon-Tyne, | 
Mr. J. E. Potts is to be the local representative of the 
tirm. 

Mr. A. J. Boyton and E. Harr, who have been in the 
service of Messrs. Flannery, Baggallay and Johnson, 
Limited, 9, Fenchurch-street, London, E.C. 3, for up 


wards of 25 years, joined the board of directors of the 
Company on January | 

Messrs. Merz ann MoLeuian, 32, Victoria-street, 
London, 8.W.1, inform us that Mr. Richard W. Gregory 
has resigned from partnership in the firm, but is retained 
in an advisory capacity 


Ovorror or Martine Macatnery, 1933..—During the 
year 1933, Messrs. David Rowan and Company, Limited, 






SRGLES SSIES _ 


TENDERS. 


We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 


| which are given. 
appended being quoted in all cases. 

The supply of seven portable 
The Egyptian Department 
27. (Ref. No. A.Y. 


Disinfecting Machines. 
steam disinfecting machines 
of Publie Health, Cairo ; February 
12,139 

Tin.—The supply of 10 tons of tin of the usual brands, 
namely, Banka, Straits, Katanga, Lamb and Flag, 
Penpoll, Billiton, and Tulip. The Polish Ministry of 
Communications, Warsaw ; January 11. (Ref. No. G.Y. 
13,292.) 


Votors and Transformers 


The supply of motors and 


transformers together with switch and control gear. The 
Argentine State Oilfields, Buenos Aires; January 25. 
(Ref. No. A.Y. 12,141.) 

Copy-Milling and Engraving Machine.—A firm over- 


seas desires to receive the names of United Kingdom 
manufacturers of milling machines and lathes for produc- 
ing three-dimensional replicas of size greater or smaller 
than the original. (Ref. No. A.Y. 12,144.) 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesBRouGH, Wednesday. 
U'he Cleveland Iron Trade.—-There is continued scarcity 
of Cleveland pig-iron, but the position will be eased to 





Overseas business is quiet and unlikely to expand to 


and demand from Scotland promises to increase. Second- 
hands have little opportunity to deal in Cleveland pig, 
and are consequently supplying other kinds of iron to 
pig consumers here and elsewhere. Terms of sale of 
Cleveland qualities for shipment to foreign destinations 
vary greatly after individual bargaining, and are difficult 
to ascertain, but for other business prices are very firm. 
No. 3 g.m.b. is 62s. 6d. for local use, 64s. 6d. delivered 
to North-East coast areas beyond the Tees-side zone, 
62s. 3d. delivered Falkirk, and 65s. 3d. delivered Glasgow. 
No. 1 Cleveland is at a premium of 2s. 6d., and No. 4 
foundry at a discount of Ie. 
Hematite.—With nearly all the stock of 
hematite pig sold, and make insufficient 








East -coast 
for present 


no hurry to enter into new contracts. Merchants have 
command of a good deal of iron, but are not disposed 
to unload their holdings at the rates now ruling. Only 
occasional transactions with Continental customers are 
put through, and increase of demand from abroad is 
not expected, but local and other home consumers are 
anxious to make further forward contracts. Recognised 
market figures remain at the equivalent of ordinary 
qualities at 60s. f.o.b. Tees for shipment overseas, and 
62s. 6d. f.o.t. makers’ works for other trade, but it is 
doubtful whether orders could now be placed at these 
rates 


enable the firm to extend their foundry, and three idle 
furnaces-—one at the Skinningrove Iron and Steelworks, 
and two at the Redcar Llronworks of Messrs. Dorman, 
Lony—atre to be rekindled this month, so that shortly 
there will be 23 blast-furnaces in action, and 60 out of 
blast on the North-East coast 

Foreign Ore.—There is not much business passing 
in foreign ore, consumers having little occasion to buy, 
and merchants being disinclined to sell on terms obtain- 





231, Elliot-street, Glasgow, C.3, constructed the pro- 
pelling machinery for 11 steamers, the total indicated 
horse-power being 18,720. Two boilers of 1,800 i.h.p. 
were also supplied.—-The 950-i.h.p. engines and boilers 


of the 8.8, Colonel Crompton were constructed by Messrs. 
Limited, Palmers Hill Engine 
total shaft horse-power of 
marine geared turbines constructed Messrs. The 
Parsons Marine Steam Turbine Company, Limited, 
Turbinia Works, Wallaend-on Tyne, was 72,000 In 
addition to this, the total shaft horse-power of the 
mechanical gearing to be used in association with marine | 
steam turbines totalled 4.000. Furthermore, Measrs. | 
Parsons have cut gearing for their licensees, to be used 
in association with marine steam turbine, aggregating 
103,000 s.h Messrs. Palmers Hebburn Company, 
Limited, Hebburn-on-Tyne, have supplied six boilers, 
during 1933, representing a total indicated horse-power 
of 3,450.-A good deal of engine and boiler-repair work 
has been carried out by Messrs. John Readhead and Sons, 
Limited, West Docks, South Shields.—Messrs. The North 
Eastern Marine Engineering Company, Limited, 
Wallsend-on-Tyne, have engined six vessels, the total 
aggregate indicated horse-power involved being 6,945. 
In addition, they have manufactured marine superheaters 
for 168 boilers, aggregating 170,190 ih p.-—Messrs. 
Wallsend Slipway and Engineering Company, Limited 
have = 128 oil-burning installations for marine 
and land work representing 89,928 h.p. They have also 
reconditioned the turbine machinery of the S.S. City of 


lohannesburg ar 


John Dickinson and Sons 
Works, Sunderland The 
by 
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} turers 


able. Best rubio remains at 16s. 6d. c.i.f. Tees. 
Blast-Furnace Coke Durham blast-furnace coke is 
still scarce, but output is increasing. Ovens at the 
Redcar lronworks have been relighted, and at the 
Cargo Fleet Works of the South Durham Steel and 
Iron Company, additional 22 ovens to be built will 


increase the number there to 64, and will make the plant 
the largest individual unit of modern silica-compound 
evens in the British Isles. Durham good average 


Further details may be obtained on 
| application to the Department, the reference number 


some extent in the near future by enlargement of output. | 


any material extent, but home requirements are growing, | 


needs, producers are in a strong position, and are in | P 


Blast-Furnaces in Operation There are 86 blast- | 
furnaces in this area, of which 20 are at present in 
blast rhe three furnaces at the Ormesby Ironworks 
of Messrs. Cochrane are to be dismantled in order to 
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1,764 tons of crude sheet bars, billets, blooms and slabs. 
and 262 tons of plates, bars, angles, rails, sheets and 
joists. The November unloadings totalled 902 tons 
28 tons of pig-iron, 500 tons of crude sheet bars, Xc. 
and 374 tons of plates, bars, angles, &c. In the pre-war 
month of December, 1913, aggregate imports were 
7,059 tons, made up of 4,457 tons of crude sheet bars, 
&c., and 2,602 tons of rails, plates, angles, &c. 

Scrap.—Most kinds of iron and steel scrap are in good 
demand, with quotations steady. 

Tees Iron and Steel Shipments.—December shipments 
of iron and steel from the Tees totalled 43,725 tons, 
comprising 16,377 tons of pig-iron, 1,126 tons of manu- 
factured iron, and 26,222 tons of steel. The pig-iron 
loadings were the heaviest of any month for over three 
years, and December clearances of steel were exceeded 
in only two months in 1913. Of the pig-iron shipped 
last month, 4,958 tons went abroad, and 11,419 tons 
went coastwise; of the manufactured iron loaded, 
636 tons went to foreign destinations, and 490 tons 
coastwise ; and of the steel cleared, 17,268 tons went 
overseas, and 8,954 tons coastwise. Once more Scotland 
was the largest buyer of pig-iron, taking 7,245 tons ; 
Wales being second with 2,970 tons, while Italy accepted 
1,448 tons, and Denmark, 870 tons. The Union of South 
Africa was the chief purchaser of both manufactured 
iron and steel, taking 602 tons of the former and 
3,846 tons of the latter. Other principal customers for 
steel were: India, 2,609 tons ; Netherlands, 2,365 tons ; 

| Argentine and Palestine, each, 1,574 tons; and Portu- 
guese East Africa, 1,131 tons. 





‘NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Water Supplies—While the Taff Fechan Water 
Supply Board, which supplies an area of 185 square miles, 
with a population of 500,000, in numerous places in 
| Glamorgan and Monmouthshire, has a supply of about 
1,800,000,000 gallons in their reservoirs, or sufficient 
for about four months, many other districts in South 
Wales are in great difficulty. The Taff Fechan reservoir 
is the third largest in Wales, and the Board from its 
three reservoirs has delivered 6,620,000 gallons daily 
for all domestic and industrial requirements, and 6,835,000 
allons daily compensation water. The Ebbw Vale 
rban Council, whose reservoirs are empty, have con- 
nected up with the reservoirs of the Ebbw Vale Com- 

y which, owing to the idleness of the Ebbw Vale 
Works, are full, but supply from this source is only assured 
until about the middle of January, and it is recommended 
that the water should be boiled before use for drinking 
u s. Swansea Corporation are urging users of 
| water in their area to exercise the strictest economy, 
and consideration is being given to special measures to 
augment supplies. 

Swansea Drainage.—it has been decided by the 
| Swansea Sewerage and Drainage Committee to re-adver 
tise for tenders for the Clyne Valley section of the main 
sewerage scheme, which should be, alternatively, for the 
| whole of this sectional scheme or for the scheme without 
the Dunvant portion. In respect of the previous tenders, 
the contractors had asked for an increase in the tender 
price by 7,8001., which the Committee declined to 
entertain. 

Milford Haven Developments.—While there has been 
no official report concerning the activities of the Govern- 








| ment at Milford Haven beyond a statement that stores are 


being erected, there is evidence of considerable building 
in the next few months. The land acquired includes the 
site of the Fish Box Company and of the Fish Meal 
Factory. The proprietors of these works are negotiating 
for other sites as they have been asked to vacate their 
properties as soon as possible, and in any case not later 
than tember next. Milford Haven has a larg 
area of deep water sheltered from all quarters, capable 
of floating an extremely large fleet. 

Swansea Docks Equipment.—Mr. T. E. Merrells, presid 
ing at the annual meeting of the Swansea Port Employers’ 
Association, spoke appreciatively of the efforts of the 
Great Western Railway Company to improve continual 
facilities at Swansea Docks. Recent additions included 

ial apparatus for shipping motor-cars and for special! 
sizes of galvanised sheets. Over 200 cars had been 
shipped during 1933, while about 6,000 tons of galvanised 
sheets of ial sizes and types had been sent to the 
Argentine for the construction of locust barriers. The 
Great Western Railway Company were also considering 
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furnace coke is quite 19s. delivered here. 

Vanufactured Iron and Steel.—Producers of semi- 
finished material have good order books, and manufac- 
of several kinds of finished commodities have 
quite substantial contracts made. Constructional steel 
departments are busy, branches turning out railway 
requisites are appreciably better placed than of late 
as regards work, and sheet makers are fairly well sold. 
Quotations are: Common iron bars, 91. 15s. ; best bars, 


10. 5e.; double best bars, 101. l5s.; treble best bars, 
Ill. 5s packing (parallel), 8/.; packing (tapered), 
10l steel billets (soft), Si. 12s. 6d.; steel billets 
(medium), 61. 17s. 6d.; steel billets (hard), 71. 7s. 6d. ; 


the introduction of a special grab for discharging scrap 
iron. 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—With the closing down of the 
various works for the New Year holidays, a period of 
much difficulty and uncertainty in the Scottish steel 
trade has been ended. Thocnahend 1933, producers oi 
heavy steel suffered from the dearth of work in the ship- 
ards, and not until the last two months did the outlook 
tb clearer through the fixing up of a number of 





iron and steel rivets, 111. 58. ; steel ship plates, 81. 15s. ; 
steel angles, 8i. 6d.; steel joists, Sl. 15s. ; heavy 
sections of steel rails, 82. 10s. for parcels of 500 tons 
and over, and 91. for smaller lots ; fish plates, 12/. 10s. ; 
black sheets (No. 24 gauge), 101. 5s. for delivery to home 
customers, and 9 f.o.b. Tees for shipment abroad, 
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and galvanised corrugated sheets (No. 24 gauge), 121. 5s. 
delivered to home customers, and I1l. 5s 
shipment overseas. 


f.o.b. Tees for 


Imports of Iron and Steel to the Tees.—-Imports of iron 


and steel to the Tees last month from foreign ports and 
oast wise amounted to 2.903 tons 


877 tons of pig-iron, 





early months of this year are indeed very good. 
c 


there are inquiries in the market which, if secured locally, 


contracts for new tonnage. These orders will mean that 
the output of the mills will be on a much larger scale than 
has been the case for a long time back, and that steady 
running will be general for the next few months. Quite 


|a fair demand has existed of late and active conditions 


ruled at the close of the year; and, as order books have 
been filling up during recent weeks, the prospect of 
regular employment at some of the works during the 
Specifi- 
sations have been more plentiful, but although the ton- 
nage overall will not tax plant to anything like capacity 
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will mean a considerable increase in production. The 
industry has benefited by the tariffs imposed by the 
Government, but the reorganisation scheme has not yet 
been completed although progress has taken place in 
some directions, and it is even hinted that the promoters 
of the Continental cartel are hopeful of securing an 
arrangement or agreement with the British stee ers. 
During the t year there has been no change in local 
prices, and the following are the quotations now ruling :— 
Boiler plates, 91. per ton for home delivery, and from 
sl. 10s. to 81. 5s. per ton for export ; ship plates, 81. 15s. 
per ton for home delivery, and 71. 15s. per ton for export ; 
sections, 81, 7s.16d. per ton for home delivery, and 71. 7s. 6d. 
per ton for export ; and joists, 81. 15s. per ton for home 
delivery, and 71. 7s. 6d. per ton for export. The rebate 
scheme still holds for home deliveries at 15s. per ton on 
plates and sections and 22s. 6d. per ton on joists. 

Black-Steel Sheet Trade—In the black-steel sheet 
trade conditions have been very much better of late, 
and quite a good output has been general. Over the past 
year the usual variations took place, and the demand 
was not steady for any geuhenged riod, but the output 
was ahead of the previous year, which was partly, if not 
wholly, due to the operation of the tariff system. Business 
in the heavier gauges was very good, and better in com- 
parison with that for the lighter gauges. The latter, 
however, improved somewhat in the summer months. 
Galvanised sheets moved rather unevenly over the year, 
Prices marked an advance and are now more satis- 
factory than they were a yearago. Light sheets, 24-gauge, 
are quoted at 101. 5s. per ton for home delivery, and 
9l. 5s. per ton for export, as against 91. 10s. per ton for 
home delivery, and 8. 10s. per ton for export a year ago. 
The heavier gauge sheets are quoted at from 8l. 2s. 6d. 
to 8l. 5s. per ton for home delivery, and 71. 15s. per ton for 
export. Galvanised co ted sheets, 24 gauge, are 
to-day 121. 15s. per ton for _— delivery, and 111. 5s. per 
ton for export, whereas in January last the quotations 
were 121. per ton (4-ton lots) for home delivery, and 
101. 10s. per ton for export. 

Malleable-Iron Trade——The West of Scotland malle- 
able-iron industry experienced very poor trading condi- 
tions during the year 1933, and for a large of the 
year broken time was the rule all round. e demand 
was at no time heavy, but in the month of December 
the outlook improved and a few more orders were 
hooked. There has been no change in prices over the 
year, and the current quotation for “Crown” iron is 
9l. 15s. per ton, delivered Glasgow stations. On the 
other hand, export lots, not being subject to control, 
have varied between 8l. 15s. and 91. per ton, but the 
latter may be taken as to-day’s ruling figure. The 
re-rollers of steel bars have had rather a difficult year 
owing to the severity of the competition from the Conti- 
nental manufacturers, but the duties imposed on imports 
helped considerably to improve their position in the 
home market, although overseas orders have been 
very scarce. An arrangement with the steelmakers has 
proved of some benefit, and recently the outlook has 
been better, but the demand is still of a limited nature. 
Prices have remained fairly steady, but towards the end 
of December the quotation was raised to 71. 15s. per 
ton for Glasgow district delivery. 

Scottish Pig-Iron Trade——At the moment the outlook 
is much brighter, and the present year is expected to be 
much better than 1933, which was one of great difficulty. 
In January last the number of furnaces in blast was only 
two, whereas there are now ten in operation. The 
demand during the past year was at no time equal to 
production and stocks increased, but by reconstruction 
of plant and the bringing of furnaces up to date, the 
ironmasters are very hopeful of being enabled to reduce 
costs and thus to secure a larger proportion of the local 
trade, and also to regain many of the overseas markets 
which formerly placed most of their business here. For 
hematite iron there has been a better demand during 
recent months owing to the improvement at the steel- 
works, but throughout the past year activity has been 
non-existent. While the price of hematite iron, delivered 
at the steelworks, has remained steady during the past 
twelve months at 66s. per ton, the price of ordinary 
furnace iron No. 1 was reduced from 70s. to 67s. 6d. 
per ton, and No. 3 from 67s. 6d. to 65s. per ton. These 
reductions took place in the month of February. 

Shipbuilding.—Messrs. John Brown and Company, 
Limited, Clydebank, have secured an order from the 
Commonwealth and Dominion Line, Limited, London, 
for the construction of a twin-screw cargo motor liner 
for the Australia and New Zealand service. She will be 
about 8,800 tons gross and fitted with Diesel engines. 

Engine Contract.—Orders for the construction of two 
sets of triple-expansion engines for two new vessels have 
just been secured by Messrs. Aitchison, Blair, Limited, 
Whitecrook Engine Works, Clydebank. 





Mera Prices: Erratum.—tIn the diagrams of metal 
prices from Christmas 1932 to Christmas 1933, pub- 
lished in our last issue (page 720), the figures for the scale 
of the diagram for aluminium should read 981. and 1021., 
instead of 1981. and 2021. 





VALUABLE ORE Fiyps in CzEcHOSLOVAKIA.—Finds of 
valuable ores are reported from Moravia, Czechoslovakia. 
Near Sumperk, a vein of chalcopyrites, containing a good 
percentage of gold, has been discovered at a depth of 
about 40 ft., and extending, so far as can be at present 
ascertained, for nearly a mile. In the same neighbour- 
hood iron pyrites containing a high percentage of sulphur, 
and traces of gold and silver, have been located, while, 
at several points in this area uranium ore and radio- 
active thermal springs have been discovered. These 
springs are on the surface, and it is expected that, 
at considerable depths, there may exist waters of 
substantially higher radio-activity. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Outlook for 1934.—Although business is still consider- 
ably below normal level in almost all branches of the 
North-Western iron and steel and allied trades, 1934 is 
being faced with quiet confidence, and a general feeling 
prevails that progressive, if somewhat slow, improve- 
ment may be expected. Demands for materi are 
temporarily checked by the holidays and the closing 
down of consuming works for varying periods, but an 
encouraging feature is that business in the foundry-iron 
section did not, as usual, come to a complete standstill 
in the week preceding Christmas. On this occasion 
several useful forward contracts were negotiated, and 
producers are hopeful that with resumption at con- 
suming works, deliveries into consumption will quickly 
revert to the improved levels of the last month or two 
of 1933. Demand for boiler plates and constructional 
steel is slow, but in other directions stee] manufacturers 
report some increase in buying interest. Motor-vehicle 
manufacturers continue to improve their order books. 
Portsmouth Corporation have placed orders for three 
trolley-omnibus chassis with Messrs. The Leyland 
Motors, Limited, of Leyland, and for two similar c i 
with Messrs. The Karrier Motors, Limited, of Hudders. 
field. At Leeds, Messrs. Fairbairn, Lawson, Combe, 
Barbour, Limited, are executing, in conjunction with 
an associate company at Dundee, an order for machinery 
for a sack-making mill at Santiago. 

Engineering Works Transfer—The transfer has just 
been completed of the works of Messrs. The Heatly— 
Gresham Engineering Company, Limited, from Letch- 
worth to Manchester, in connection with the company’s 
concentration scheme. The whole of the foundry equip- 
ment, machinery, castings and other plant, weighing 
nearly 900 tons, was conveyed by rail. 

Hematite Trade Prospects.—The close of the year found 
the North-West Coast hematite iron trade in a stronger 
position than at any previous part of 1933, and e ion 
of output, expected at an early date, will be welcomed. 
Steel trade prospects, too, are good, and among recent 
contracts is one secured by Messrs. The Barrow Hematite 
Steel Company, Limited, for 1,500 tons of steel hoops for 
Egypt. Messrs. Vickers-Armstrong, Limited, have 
obtained an Admiralty order for gun mountings, for 
execution at their Barrow works. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—The holiday stoppage has been shorter 
than for many years past. Engineering departments 
are not engaged to full capacity, but are starting the 
New Year in favourable circumstances. Overtime is 
being worked at a few of the best-placed concerns. 
Activity has been fully maintained in the production of 
raw and semi-finished materials. The buying movement 
which has developed during the past three or four 
months shows no signs of weakening. Consumers are 

urchasing more freely, and increased numbers of 
inquiries on both home and overseas account are coming 
to hand. Prospects are bright. Output is expected to 
show a further increase during the next few weeks. No 
outstanding improvement has taken place in the ship- 
building and railway rolling-stock sections. Producers 
report a better tone, but large-scale contracts are lacking. 
Steelworks machinery and equipment is an active line. 
Reconstruction schemes are taking place at Sheffield 
works with a view to broadening productive capacity. 
A local firm has executed contracts for rolling mills and 
the necessary auxiliary machinery, a wire-rod mill, 
hydraulic machinery, forging presses for the production 
of railway axles, hydraulic pumps, and cashire 
boilers. Some of this work was on foreign account. 
Large hollow-forgings are in demand for electric-power 
installations in this country. Sheffield Corporation have 
placed contracts for transformers, high-tension switch 
gear, manganese-steel tramway rails, chromium-steel 
rails, fish-plates, sections, mild steel tie-bars, anchor 
bolts, nuts, and bolts. These orders are valued at many 
thousands of pounds. There is considerable activity 
in road-making machinery, and in special plant for 
lime producers, quarry owners, and cement makers. 
Extended use is being made of manganese steel for the 
wearing parts of machines of all types. Foreign —— 
enterprises are customers, not only for grindi 
crushing plant, but for dredger parts, buckets, steel balls, 
and washing ap tus. The demand for agricultural 
machinery, implements, and parts is at a low ebb. 
Makers are preparing for the forthcoming season, which 
they anticipate will be better in many respects. The 
tool trades are improving. A new and up-to-date 
factory is being built in Sheffield for the production of 
engineers’ tools. Output of hacksaws and hacksaw 
blades is considerable. Plans are under consideration to 
put production on a broader basis. The light foundries 
are fairly well employed. 

South Yorkshire Coal Trade.—Holiday influences have 
had an adverse effect on the demand for most classes of 
fuel. Export requirements are up to the level of a 
fortnight ago. ere is an active call for industrial fuel. 
Small coal is in demand, and supplies are short. The 
textile industries are taking increased tonnages of slack. 
There is a better tone in housecoal; the market is 
stronger than for some time past. Most classes of coke 
are firm. Foundry and furnace sorts are moving freely, 
while gas coke is steady. Quotations are :—Best branch 
hand-picked, 27s. to 288.; Derbyshire best house, 21e. 
to 23s. 6d.; Derbyshire best brights, 17s. 6d. to 19s. 6d. ; 
best screened nuts, 17s. to 18s.; Yorkshire hards, 17s. 
to 18s. 6d.; Derbyshire hards, 17s. to 188. 6d.; rough 





slacks, 6s. to 9s.; nutty slacks, 7s. to 8s, 6d.; smalls, 
5s. 6d. to 68, 6d. 





NOTICES OF MEETINGS. 


InsTITUTION oF ELEcTRICAL ENGINEERS.—Monday, 
January 8, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on ‘‘ Speed 
Regulation of Small A.C. Motors (Under 5 h.p.),” 
0} by Mr. D. B. Hoseason. North-Eastern Centre : 

onday, January 8, 7 p.m., Armstrong College, New- 
castle-upon-Tyne. cas Hieetro etic Phenomena in 
High-Voltage Testing Equipment,” by Mr. B. L. Goodlet. 
North-Midland Centre : Tuesday, anuary 9, 7 p.m., 
Hotel Metropole, Leeds. “The By-Path Automatic 
a et 8 m,” by Messrs. J. H. E. Baker and 
E. P. G. Wright. North-Western Centre: Tuesday, 
January 9, 7 p.m., Engineers’ Club, Albert-square, Man- 
chester. “ Some of the Electrical Transmission 
of Power by Means of Super-Tension Direct Current,” by 
Mr. H. Rissik. Scottish Centre: Tuesday, January 9, 
7 p.m., North British Station Hotel, Edinburgh.  In- 
formal Meeting. ‘‘ The New Telegraphy,” by Mr. R. 
Mac Whirter. Hampshire Sub-Centre: Wednesday, 
January 10, 7.30 p.m., University College, Southampton. 
“Some Problems of Rural Electrification,’’ by Mr. 
R. M. Charley. Dundee Sub-Centre: Thursday, Janu- 
ary 11, 7.30 p.m., University College, Dundee. *‘ Costing ; 
its Application,” by Mr. R. J. Lawson. 

InsTITUTION OF MECHANICAL ENGINEERS.— East Mid- 
lands Branch: Monday, January 8, 7 p.m., Welbeck 
Hotel, Nottingham. Joint Meeting with Nottingham 
Society of Engineers. ‘‘ Modern Methods of Production 
on Machine Tools,” by H. A. Drane. South Wales 
Branch: Thursday, January 11, 6 p.m., South Wales 
Institute of Engineers, Cardiff. Annual Meeting. 
Glasgow and West of Scotland Branch : Thursday, Janu- 
ary 11, 7.30 p.m., Royal Technical College, Glasgow. 

* Kine 


Annual Meeting. Thomas Hawksley Lecture on ‘ - 
matic Design in Engineering,” by Professor F.C. Pollard. 
London : iday, January 12, 7 p.m., Storey’s-gate, 


8.W.1. Informal Meeting. ‘ Rubber and its Engineer- 
ing Uses,” by Mr. B. D. Porritt. 

InstrruTion oF Crvm Enornerers.—Tuesday, Janu- 
ary 9, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. ‘“ Equipment for Handling Phosphate Rock at 
Nauru and Ocean Island,” by Mr. C. Bentham. Man- 
chester and District Association : Thursday, January 11, 
6.45 p.m., Manchester Literary and Philosophical Society, 
36, George-street, Manchester. “Timbers Used in 
Engineering,” by Mr. F. 8. Strongman. 

InstIruTION oF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, January 9, 7.30 p.m., King’s Head 


Technical College, Bristol. ‘‘ The Development of a 
Constant-Periodicity Suspension System,’’ by Mr. 8. A. 
Horstmann. 

Institute or Metauis.—North-East Coast Local 
Section: Tuesday, January 9, 7.30 p.m., Armstrong 
College, Newcastle-upon-Tyne. ‘‘ The Physical Properties 
of Deposited Weld Metal in the Arc-Welding and Atomic 
Hydrogen Processes,” by Messrs. C. R. Deglon and 
L. Miller. London Local Section : Thursday, January 11, 
7.30 p.m., the Society of Motor Manufacturers and 
Traders, 83, Pall Mall, 8.W.1. ‘‘ Beryllium and ite 
Alloys,” by Mr. H. A. Sloman. Sheffield Local Section : 
Friday, January 12, 7.30 p.m. e University, St. 
George’s-square, Sheffield. ‘* Protection from Corrosion 
of Aluminium and its Alloys,”’ by Mr. N. D. Pullen. 

Nortu-East Coast InstiruTion OF ENGINEERS AND 
Surpsur_pers.—Friday, January 12, 6 p.m., the Mining 
Institute, Newcastle-upon-Tyne. ( Shipbuilding in 
Relation to Subsequent Repairs,” by Messrs. E, Wilson 
and E. P. Wilson. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 


Hotel, os. “Electrical Equipment for Auto- 

mobiles,” b r. E. A. Watson. Western Centre: 

Thursday, January 11, 7 p.m., Merchant Venturers’ 
ge 








Screntrric Lusrication.—A booklet which should 
rove of considerable value to yp interested in the 
igh-speed airless-injection engine been issued by 
Messrs. Vigzol Oil Refining Company, Limited, Green- 
wich, London, 8.E.10. This publication, entitled 
“ Scientific Lubrication of High Speed Compression 
Ignition Engines,” in addition to giving information 
re ing the most suitable oil for various engines, 
includes a clear description of a number of the leading 
models, illustrated by photographs and drawings, 
A further useful feature is a table giving the leading 
particulars of the majority of British airless-injection 
engines on the market. 





Barrish STANDARD SPECIFICATION FOR GIRDER 
Briwers.—aA revised edition of Specification No. 153, 
Parts 1 and 2, dealing, respectively, with materials and 
workmanship, has been issued by the British Standards 
Institution. first revision of these sections 
of the ification for girder bridges, which were origin- 
ally published in 1922. In Part 1, wrought iron is now 
to be exclusively of the Grade B quality, as 

in Speci i o. 51, and the former require- 


ments for cast iron, used for parts liable to straining 


action, have been superseded by reference to specification 
for general grey-iron castings, No. 321. Part 2 has been 
extensively modified to keep pace with progress in 
constructional methods and new clauses have been 


introduced to cover the use of universal plates, flame 
cutting (as an. alternative to shearing) and parallel 
barrel drifts for erection purposes. Copies of the specifi- 
cation, which is i » No. 153 (Parte 1 wy wl 
1933, may be obtained from the Publications Department 
of the Institution, 28, Victoria-street, London, S.W.1, 
price 2s. 2d., post free. 
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THE COOLING OF TURBO- 
ALTERNATORS. 


One of the principal factors, which the designer 
of turbines, internal-combustion engines and other 
prime-movers has to consider, is the value of the 
stresses which will be present on the various 
parts during operation. On the other hand, 
while this factor has also to be taken into account 
in the construction of generators, motors and other 
electrical plant, the rise in temperature to which the 
different portions will be subjected, owing to the 
interaction of the magnetic and electrical fluxes, 
is of even greater importance. What the actual 
temperature rise of such a machine would be, 
and how far it should be allowed to go in the 
interests of safety, was for a long time a matter of 
speculation, as may be illustrated by saying that 
it was not unusual for two machines of the same 
design to exhibit entirely different thermal charac- 
teristics. Experience, however, showed that the 
temperature of the various parts of, say, a turbo- 
alternator, must not be allowed to exceed certain 
limiting values, and these values have been 
embodied in the standardisation rules issued in the 
different countries. These rules are based on the 
temperature which, it is considered, the insulating 
materials employed in the construction of the 
machines will withstand continuously without 
damage, still less breakdown ; and it is therefore 
evident in the interests of good design, first that the 
temperature rise which actually occurs must be 
determined with accuracy, and then that some 
means must be adopted, which will ensure that. it is 
not exceeded in practice. It may be pointed out 
that the limiting values and the methods of 
determining them are not always the same in the 
different countries. 

As regards the first point, the temperatures at- 
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bedded in the winding, by determining the increase in 
resistance that occurs in these windings as the result 
of heating, or by thermometers, the first method being 
that usually employed in the case of turbo-alter- 
nators. From the designer’s point of view, what is 
required is the “ hot-spot” rather than the average 
temperature and, as has been pointed out by Mr. 
D. B. Hoseason,* as far as turbo-alternators are 
concerned this can only be obtained indirectly, 
being the sum of the temperature difference between 
the hot spot and the dissipating surface over which 
the cooling air flows, the temperature difference 
between the dissipating surface and the cooling 
air and the temperature rise of the cooling air. 
It can be determined. with sufficient accuracy 
for practical purposes and used thereafter as a 
basis for fixing the rating of a particular class 
of machine. As we have said, the permissible 
temperature rise is fixed by the type of insulating 
material used, and this in turn determines the size 
of the machine for a given output. To effect a 
reduction in this it would therefore be neces- 
|sary to develop insulating materials, which would 
|allow the present temperature limits to be raised 





7\ with safety, or to cool the windings artificially 


‘in such a way that a larger amount of heat 
| generated would be dissipated than is the case in 
|the present standard machines. [For various 
reasons the latter has proved the easier method 
|of attack, and all turbo-alternators are now fitted 
| with ventilating equipment of such capacity that 
| the temperature of their various parts is kept 
| within the limits laid down by the various national 
| standards. 

| The attainment of this object, which can thus be 
| simply stated, is not altogether unencumbered with 
| difficulties, as may be gathered from a paper by 
| Mr. Carl J. Fechheimert which appeared in a recent 
issue of the Journal of the Franklin Institute, as 
well as from the paper by Mr. Hoseason to which 
| we have already referred. For, while in machines of 
| the salient-pole type the major part of the cooling 
air can be passed through the rotor before it is 
forced into and through the stator, in a turbo- 
alternator the amount of air that can be passed 
through the rotor is limited and is generally inade- 
quate for cooling the stator. On the other hand, 
the air gap must for electromagnetic reasons be 
large. In the shorter machines the cooling air can 
therefore be caused to flow from both ends through 
the air gap and be subsequently discharged through 
radial ducts in the stator core. In the larger and 
longer machines which are now common, the dis- 
tribution of the air through these ducts when this 
method is used is, however, far from uniform, with 
the result that the middle of the machines becomes 
cooler than the ends. To overcome this difficulty 
two general solutions, which can be used either 
alone or in combination, are possible. Either the 
air may be caused to flow axially through ducts in 
the stator core or a number of radial paths may be 
provided, through which the air can flow inwards 
and be subsequently discharged outwards at suit- 
able places. To change its direction from radially 
inwards to radially outwards the air may be caused 
to flow either normally or parallel to the axis, the 
results in the two cases being different. With the 
former, or circumferential radial, system there is a 
likelihood, when the number of teeth is large, that 
there will be considerable differences between their 
temperature and that of the copper. It is desirable, 
therefore, that the number of teeth should be kept 
low. On the other hand, with the latter, or multiple- 
path radial, system the distribution of air circum- 
ferentially through the ducts must be uniform and, 
generally speaking, the velocity is also uniform. 
In both cases the machines must be specially 
designed to comply with these conditions. 

As regards the rotor, some of the earlier types 
had no internal ventilation, as the mechanical 
difficulties were considered too great, and cooling 
was effected solely by the transfer of heat from 
the outer cylindrical surface to the air in the 
air gap. In others the ventilating air was passed 

* D. B. Hoseason, “The Cooling of Electrical 
Machines,” Journal of the Institution of Electrical Engin- 
eering, vol. Ixix, page 121 (1931). seed 
t C. J. Fechheimer, “ Turbine Generator Ventilation,” 
Journal of the Franklin Institute, vol. coxvi, page 505 








tained may be measured either by thermo-couples em- 


(1933). 
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through holes in the rotor end plate below the end 
windings and then into ducts below the slots, the 
centrifugal force, due to the difference in the 
peripheral velocities at the external diameter and 
at the axial duct, being sufficient to propel the air 
through the tortuous paths thus formed. In the 
longer rotors, however, sufficient air could not be 
drawn in by this method to feed all the ducts, 
and those near the ends were therefore insufficiently 
supplied. This difficulty has been overcome by 
forming a large central hole in the plates from 
which all the vents except those near the ends are 
fed, the hole itself being supplied by diagonal 
passages drilled through the end forging to a 
position just below the coil ends. The air issues 
from the central hole through radial rectangular 
slots machined in the teeth and is driven forward 
at high velocity by the centrifugal force arising 
from the large difference between the peripheral 
speeds at their external and internal diameters. 
Further, the British Thomson-Houston Company 
have recently introduced a ventilated type of 
solid rotor for high-speed machines, in which 
narrow ventilating ducts are introduced between 
each pair of winding slots. An extra duct is 
also provided in the middle of each pole face 
to collect the heat which travels from the 
bottom of the slots through the body of the rotor. 
The mouths of these ducts are closed by wedges 
to within a few inches of the centre, thus ensuring 
that the air will only escape in the centre of the 
machine. For mechanical reasons they are not 
milled throughout the whole length of the rotor. 
Where the coils emerge from the core they are 
separated by bakelite blocks, which are provided 
with holes corresponding to the ventilating slots so 
that no obstacle is offered to the air flow. 

Having designed the machine so that it is suffi- 
ciently ventilated to comply with the operating 
conditions, the next step is to determine the amount 
of air required for this purpose and at what velocity 
it shall be supplied. Obviously, the volume of air 
needed for cooling is directly proportional to the 
heat absorbed by it and inversely proportional to 
its rise in temperature. According to Mr. Fech- 
heimer a fair value for the rise in temperature is 
24 deg. C., which with a normal density of 0-074 Ib. 
per cubic foot means that 73-5 cub. ft. of air per 
minute is required per kilowatt absorbed. Mr. 
Hoseason, however, gives a figure of from 70 cub. ft. 
to 100 cub. ft. of air when the temperature rise is 
40 deg. C., and it would be interesting to know 
whether the only reason for this difference is that 
machine ventilation is not yet an exact science. It 





Mr. Fechheimer entirely, and Mr. Hoseason almost 
entirely, confined their attention to the conditions 
when air is used as a cooling medium. This is 
just as well, for, though both hydrogen and water 
have been suggested for this purpose and both 
have been used to a limited extent, there seems 
little doubt that air, on the scores of convenience, 
cheapness and effect on design, will continue to 
hold the field. By its use almost continuous 
progress has been made in methods of cooling, with 
the result that the weight of the machines have 
been reduced to a very large extent. Whether the 
limit of that reduction has, in fact, been reached is 
open to question, but if further information can 
be obtained on the mechanism of heat dissipation, 
and especially about influence of roughness of surface 
in the ducts, and turbulent air flow, it is not unlikely 
that further developments will take place. 


EDUCATION FOR INDUSTRY AND 
COMMERCE. 


A SUPERFICIAL comparison of the conditions under 
which manufacturing was carried on one hundred 
years ago with those that exist to-day, is sufficient 
to show how great the improvement has been. 
Considered solely from the humane point of view, 


|it will be found that hours are shorter and, with 


some exceptions, the employment of women and 
young people is limited to certain periods of the 
twenty-four. Proper meal times are compulsory, 
adequate heating and artificial lighting are insisted 
upon, and most matters that may be conveniently 
classed under the general heading of welfare are 
more or less efficiently catered for. This being so, 
it is not a little surprising to reflect that no such 
care has been taken to adjust the methods of 
educating those who will enjoy these advantages, 
so that they will carry out the tasks demanded 
of them in the most efficient way. In fact, there is a 
distinct need for a review of our present educational 
system with the object of discovering how those 





young people who are now attending school can 
best be fitted for their future careers. It is hardly 
necessary to add that unless they are so fitted 
British industry, commerce and those other factors 
on which our prosperity as a country so much 
depend, will inevitably suffer. 

The materials for such a review are provided 
in a book by Mr. A. Abbott, on Education for Indus- 
try and Commerce in England, which has recently 
been published by the Oxford University Press.* 
In this, the evolution of the methods of preparing 


| young persons for careers in industry and com- 


would seem, however, from further figures given by 
the Industrial Revolution until the present time, 
| is described, and from this description some deduc- 


Mr. Fechheimer that the volume of air required 
has been very greatly reduced in recent years, a 
result that is partly ascribed to an increase in the 
permissible temperature rise and partly to improved 
design. Ln a 100,000-KVA machine running at 
1,800 r.p.m., for instance, the loss is 1,630 kW 
and the air volume required per minute 1-20 cub. ft. 
per kilovolt-ampere. 

Chis air is forced through the ducts and other 
parts of the machine at a maximum velocity of 
some 10,500 ft, per minute by fans which, in the case 
of turbo-alternators, are usually of the centrifugal 
type. A considerable amount of work has been 
done to improve the efficiency of these fans by 
studying the effect of the width, depth, and number 
of the blades. For instance, the loss of head at 
the inlet can be reduced by sloping the blade, so 
that its angle at entry is parallel with the normal 
path of the air flow and then curving it smoothly 
to give the required angle at the outer edge. It is 
desirable to make the external diameter the 
maximum permitted by the mechanical stresses, 
und, when this is done, the outlet loss, which is the 
most important, can be reduced by using diffusers. 
Of course, greater freedom in design is possible 
when the fans are installed separately from the 
machine, and, as has been shown at Clarence Dock, 
this practice allows a noticeable saving in the power 
absorbed for ventilating purposes to be achieved. 
In this connection it may, however, be pointed out 
that there is no material advantage in passing more 
than a certain amount of air through the machine, 
and that economy can therefore sometimes be 
obtained by reducing the size of the fans in use. 





merce, which has taken place in England from 


tions are made for the guidance of those who may 
be concerned with future developments. As it 
would be impossible in the course of even a lengthy 
summary to give an idea of all the information 
which is given in this well-documented account, 
we must content ourselves by calling attention to 
one or two outstanding points only, and must 
supplement that inevitably cursory treatment by 
recommending everyone that is interested in 
technical education to read the book itself. 

Within the period that Mr. Abbott reviews, 
general education in this country may be divided 
into four phases. The first, which was distinguished 
by the establishment of voluntary schools and 
mechanics’ institutes by certain philanthropic persons 
and bodies, ended in 1870, when primary education 
was made compulsory by the Education Act of that 
year. During the second, which covered the next 
thirty years, though elementary education was 
fostered by the School Boards, secondary education 
hardly raised its head. During the third, which 
began in 1900, the Board of Education was estab- 
lished and the local authorities, who took the place 
of the School Boards as administrative authorities, 
began to build up a system of secondary education 
with, in the main, successful results. In the phase 
we are now entering the task will, however, be to 
copvert the secondary school as it now exists into 
a more flexible instrument for the common welfare 
and to bring our system of technical education into 

* Published by Messrs. Humphrey Milford. London. 
[Price 5s. net.] 





proper relationship, both with general education 
and the needs of industry and commerce. As 
regards the first of these tasks, Mr. Abbott expresses 
the opinion, with which we heartily agree, that the 
secondary school curriculum should be modified 
not by making it more vocational, but by ensuring 
that it forms a suitable basis for subsequent voca- 
tional education. Those who do not realise how 
far short it falls at present in that respect will 
have their eyes opened by reading what he has to 
say on the subject. 

The progress of technical education is similarly 
reviewed. The industrial era had been in existence 
for a long time before technical education began. 
The reason was that England was the workshop 
of the world and it was not realised of how great 
use a thorough grounding in the science of industry 
would be when our customers changed into com- 
petitors. Nevertheless during the second of 
Mr. Abbott’s phases there was some development 
under the Science and Art Department and the 
City and Guilds Institute, while during the third 
phase the local authorities have again played a 
useful part. To those of us who know something 
of the facilities available for the young engineer, 
it is, however, surprising to learn how little is 
being done in other trades along similar lines. Of 
the 5,146 students attending senior full-time courses 
in technical colleges in 1931, 1,476 were engaged in 
engineering, while mining only accounted for 163, 
boot and shoe manufacture for 20, and naval 
architecture for 5. Similarly, of the total of 15,762 
part-time day students, 6,968 were engineers, while 
those studying textiles and mining numbered 525 
and 467 respectively. One reason for this, according 
to Mr. Abbott, is that the basic scientific principles 
are better understood in engineering than in most 
other trades, and that until these principles are 
discovered in any industry little progress with the 
real education of those engaged in it can occur. 
In other words, development depends on research. 
Even in the engineering classes as at present 
arranged there is little of direct value to the crafts- 
man, while in many others the connections between 
science and industry is still more remote. On the 
other hand, the fact that such bodies as the Insti- 
tutions of Mechanical and Electrical Engineers are 
exercising an excellent influence on education 
through the National Certificate scheme is a 
guarantee that the instruction given will at least 
to some extent be conditioned to the needs of 
industry and is therefore an example that might be 
more widely followed. 

Mr. Abbott, probably wisely, lays down no cut- 
and-dried scheme for future conduct, but he provides 
sufficient material to enable those who will have 
to examine this question to avoid the mistakes of 
the past. It is a question which demands close 
and urgent investigation, and we hope this will be 
undertaken without undue delay. Fortunately 
there are signs that the seriousness of the present 
position is recognised, and that steps will soon be 
taken to bring about an improvement. 


NOTES. 


ENGINEERING CENTENARIES IN 1934. 


Ir was a saying of Fairbairn’s that “ the smallest 
honour we can do the great benefactors of mankind 
is occasionally to bring them to our recollections,” 
and it may be presumed that he would have agreed 
with our practice of noticing from time to time 
the centenaries of those who have contributed 
notably to the progress of engineering. Among such 
men few occupy a more honoured place than Thomas 
Telford, the shepherd’s son, who rose to the head of 
the engineering profession. Telford’s roads, canals, 
bridges and docks contributed largely to the im- 
provement of the transport facilities of the country, 
and his standing among his fellows led to his being 
made the first president of the Institution of Civil 
Engineers. He died in Abingdon-street, West- 
minster, September 2, 1834, and was buried in the 
nave of Westminster Abbey. His statue was after- 
wards placed in St. Andrew’s Chapel, while only 
six years ago a monument was erected to him at 
Westerkirk, Dumfriesshire, where he was born. 
A century before Telford passed away, the well- 
known engineer, Robert Mylne (1734-IS11) was 
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born in Edinburgh. The designer of the first Black- 
friars Bridge across the Thames, he also designed 
the Gloucester and Berkeley Canal and the Eau 
Brink Cut at Lynn, and for years was Surveyor of 
St. Paul’s Cathedral, in the Crypt of which he lies, 
close to Wren and Rennie. The year of Telford’s 
death also saw the passing away of three notable 
Frenchmen, Marie Joseph Jacquard (1752-1834), 
famous for his loom ; General Henri Joseph Paixhans 
(1783-1834), distinguished for his work on artillery, 
and Jean Nicolas Peter Hachette (1769-1834), the 
mathematician, whose works on the descriptive 
geometry of Monge was of great utility to engineers. 
Of the many men who, born in 1834, achieved distinc- 
tion as inventors or engineers, only a few can be 
mentioned. Samuel Pierpont Langley, one of the 
great pioneers of aviation, was born on August 22, 
1834; Gottlieb Daimler, the first to make a light 
high-speed spirit engine fit for land transport, was 
born on March 17, 1834, while Johann Bauschinger, 
whose work on the testing of materials led Dr. Unwin 
to speak of him as a “ prince of observers,” was born 
on June 11, 1834. The same year saw the birth 
also of Loftus Perkins, a pioneer of the use of high- 
pressure steam at sea; Joseph Vavasseur, the in- 
ventor of the copper band on projectiles and the 
hydraulic recoil for gun mountings; of Gustav 
Hermann Wedding, whose writings on metallurgy 
led to his being awarded the Bessemer Medal of the 
[ron and Steel Institute ; and also of Sir William 
Preece and James Mansergh, both of whom had the 
honour of being elected to the chair once occupied 
by Telford. 


New Roap Ratt TRarFFIc LEGISLATION. 

The Road and Rail Traffic Act, 1933, came 
partially into force on Monday, January 1, when the 
Minister of Transport made an order bringing into 
operation the whole of the machinery of the new 
licensing system for the carriage of goods by road. 
We understand that forms of application for licences 
and explanatory memoranda relating to this matter 
will be distributed at an early date. As the pre- 
paratory stage of considering applications will not 
he completed by the licensing authorities before 
July 1, the two sub-sections, which require persons 
using motor vehicles for the carriage of goods for 
hire or for trade purposes to hold licences, will 
not be brought into operation before that date, 
and an operator, who submits his application by 
\pril 1, will be entitled to have vehicles of a tonnage 
equivalent to that used during 1932-33 included in 
his licence. The law regarding hours of rest of 
drivers of public service and public vehicles is also 
amended by the Act, and provision is included 
whereby the payment to be made to hospitals on 
account of motor accidents is increased from 251. 
to 501. By Part II of the Act, which also came 
into operation last Monday, railway companies are 
empowered to enter into agreements with traders 
for “agreed charges’ for the conveyance of their 
foods, The Minister is taking steps to set up the 
representative Transport Advisory Council autho- 
rised by the Act. On the other hand, the section, 
vhich empowers bridge authorities to place restric- 
tive notices on weak bridges, is deferred pending 
consultations with those concerned, and the same 
ipplies to the inspection of goods vehicles, which 
will not be introduced until further notice has been 
siven. 


AND 


ELECTRICITY SUPPLY REGULATIONS. 


At the present time the supply of electricity to 
the public is controlled, as regards sufficiency and 
safety, by a series of regulations, which were either 
made by the Board of Trade, and subsequently 
adopted by the Electricity Commissioners, or have 
been promulgated by the latter body, since its estab- 
lishment fourteen years ago. Even at that time some 
of these rules had become obsolete or required revi- 
sion, while additions were necessitated by develop- 
ments that had taken place since the early days. 
In 1921, the Commissioners, therefore, invited the 
co-operation of the Institution of Electrical Engin- 
eers in the work of revision and codification, and, as a 
result, a Committee was appointed and turned its 
attention to these matters two years later, when 
a prior investigation into regulations for the use of 
overhead lines had been completed. Owing to the 


was, however, delayed and it was not until June, 
1929, that the Commissioners were able to forward 
to the Committee a draft of the proposed new Code. 


raised has proceeded until the present time. 


a revised and consolidated Code on December 30. 


1935. 


Janeous matters. 
of definitions. 


the necessity of consulting with bodies such as the 
Home Office and the London County Council and 
the time occupied in legislative matters, progress 


Observations on. this document were received a 
year later, and since then discussion on the points 
The 


result is that at long last it was possible to issue 


This Code will come into force on January 15, 1934, = 
in respect of all works brought into use and all 
supplies of energy commenced on or after that date, 
and will apply, in lieu of all prior regulations 
other than those relating to overhead lines, to all 
works and supplies of energy as from January 1, 
The new Code, which is published by H.M. 
Stationery Office, at the price of 6d. net, is divided 
into six sections dealing with electric lines and 
systems for low and medium and high voltages, 
respectively, with the transformation and control of 
energy at high voltage, with electric lines and 
apparatus in general, with connections with and 
supply to consumers’ premises and with miscel- 

In addition, there are a number 
For obvious reasons comparison 
with the documents whose place it takes is not easy 
and is perhaps unnecessary, but reviewing the new 
Code as a whole it would seem that all important 
points are well covered, though there may, and pro- 
bably will, be disagreement on matters of detail. 
The Code will, however, offer the great advantage 
that in future only one set of regulations will have 
to be referred to; and there will no longer be 
the uneasy feeling that what is permitted in one 
document is, perhaps by inference only, forbidden | —_—— 


Engineer, Transport Department, Nyasaland Pro- 
tectorate, and Mr. W. P. Rosemeyer, Posts and 
Telegraph Department, Engineering Supervisor, 
Telegraphs, India. Mr. J. R. T. Booth, Indian 
Civil Service, Senior Deputy Director-General, Posts 
and Telegraphs, Mr. L. H. Greg, Indian Service of 
Engineers, Chief Engineer, Public Works Depart- 
ment, Madras, and Mr. K. G. Mitchell, Indian 
Service of Engineers, Road Engineer to the Govern- 
ment of India, have been made Companions of the 
Order of the Indian Empire. 





THE ENGINEERING OUTLOOK. 
I. Economic RETROSPECT AND PROSPECTS FOR 
1934. 

THE year 1933 brought to an end the unbroken 
decline in the activity of British engineering which 
had been in progress since 1930. It should not, 
however, be assumed that the recovery which is in 
progress will necessarily restore a similar position 
to that which obtained before the onset of the 
depression. The measure of recovery so far achieved 
is based on a substantial reorientation of markets, 
and the further this recovery is pursued on the 
present lines the more doubtful it becomes whether 
trade can be re-directed into its former channels. 
Prima facie there is no reason why the industry as 
a whole should not enjoy under the new dispensation 
as much activity as in the past. But the process of 
sudden adaptation to artificially changed conditions 
is likely to be painful to particular sections of the 

industry. 

At the beginning of 1933 there were still faint 
hopes that the “ normal ” pre-slump basis of trade 

Tasty I.—Indices of Production. (1924 = 100.) 
















































a Companion of the Order of St. Michael and 
St. George. 
the British Empire is conferred on Mr. J. 8S. 
Buchanan, Deputy Director of Technical Develop- 
ment, Air Ministry, while Mr. H. P. Bhaumik, 
Superior Telegraph Engineering Service, Electrica] 
Engineer-in Chief, Posts and Telegraphs Depart- 
ment, India, Mr. W. J. Charlton, H.M. Divi- 
sional Inspector of Mines for the North Western 
Division, Mr. C. Coles, Principal of Cardiff Technical 
College, Mr. C. G. Mitchell, Engineering Inspector, 
Ministry of Transport, Mr. C. C. Paul, Chief Engineer, 
Public Works Department, Nizam Government, 
and Mr. M. C. Pink, Deputy Controller, London 
Telephone Service, become Officers of the same 
Order. New Members of this Order, of whom mention 
may be made, are the following: Mr. C. W. Burge, 
Staff Officer, Engineer-in-Chief’s Office, General 
Post Office, Mr. W. T. 8. Butlin, Assistant Engineer, 





Roads Department, Ministry of Transport, Mr. W. 
W. Hill, Resident Engineer, Peterhead Harbour 
Refuge Works, Admiralty, Mr. N. D. Lisbey, Super- 
intendent, Engineer-in-Chief’s Branch, Headquarters, 
India Army, Mr. G. F Masters, Manager, Royal 
Carriage Department, Royal Ordnance Factories, 





numerous technical and other questions involved, 


War Office, Mr. W. G. Phelps, Superintendent 


The Commandership of the Order of 


in another. 3 
—_—s Iron and Steel 
- . , building. _ 
THe New YeEar’s Honours List. —— 
The New Year’s Honours List, which was pub-| 1904 . eB; 100 100 
lished on Monday, contains the names of hardly | 1927- 

. : , a eae Ist Qr ooh 103-4 
any engineers outside official circles, though men-| on4 HI io 116-0 
tion may be made of a comparatively large number aos Af - sis 
of persons, whose contact with that profession is | jg," | < 
more or less close. Sir William Richard Morris, A Qr. a: 
whose connection with the motor vehicle industry} 314 : 113-1 94-9 
makes his name a household word, is raised to the oa. ” l 100-8 
peerage as a Baron, while Mr. P. J. Pybus, who was | “ist gr. 120-0 109-1 
Minister of Transport from 1931 to 1933, and earlier} 2nd ,, 124-7 114-8 
hod hun ‘ng director of the English Electri 3rd ,, ie om vs 119+3 116-4 

aC mn managing director 0 e Engish Miectric 4th ,, ee i * 119-6 115-9 
Company, Limited, becomes a Baronet. Knight- ev 125-5 118-1 
. ° a0°o 4 
hoods are conferred on Mr. R. P. Hadow, Indian] na“, 122-6 104-1 
Service of Engineers, Chief Engineer, Irrigation| 3rd 112-2 85-2 
. . 4th ,, 105-9 72-9 

Branch, Punjab, on Mr. K. Lee, chairman of the | 193;— 
Industrial Grants Committee, Department of} 1st Qr. 102-5 63-2 
. ~~ . 2nd ,, ‘7 55°8 
Scientific and Industrial Research, and on Rear-| rq” 91:3 49-1 
Admiral M. F. Sueter, a pioneer of British aviation. | 4th »» 89-1 50-3 
Lord Weir receives the Grand Cross of the Order | “ist ar. 90-7 50-9 
of the Bath, Sir Richard Glazebrook becomes} 20d » os te 
Knight Commander of the Royal Victorian Order,} 4th ” 88-2 44-9 
and Mr. H. P. Brown, Director-General, Postmaster- | !933— : 
’ . ist Qr. 89-1 50°7 
General’s Department, Commonwealth of Australia,| gna |, * eS ish 93-8 58-6 
8rd ,, sia <—s* 94-2 59+7 





might be restored. There were indications that the 
storm had blown itself out and that basic economic 
forces were working for recovery. In such a situa- 
tion any assistance from the restoration of a firm 
administration in the United States and a successful 
world economic conference would probably have 
been decisive. Indeed the strength of these forces 
is very clearly shown by the measure of recovery 
which has actually taken place in almost every 
country, in spite of the care which has been taken 
to insulate the various national economies, and to 
prevent the good effects being communicated and 
multiplied by exchange. By the middle of the 
year it was, however, apparent that co-operation in 
the restoration of international trade was for the 
time being out of the question. President Roose- 
velt’s attitude was in effect decisive, and how- 
ever much it may be deplored, it is a question 
whether any other course was open to him having 
regard to the domestic position with which he was 
faced. 

In this country the failure of the Economic Con- 
ference brought a realisation that a recovery of 
domestic trade was the only remaining hope. The 
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policy of rigid economy was abandoned and the 
ring was held by tariffs, quotas and exchange 
manipulation. But little active help was given to 
the recovery already under way since the beginning 
of the year, apart from sectional assistance to some 
agricultural industries, coal and textiles in the form 
of import quotas and unilateral trade agreements 
with foreign countries. Even with this slender aid, | 
the strength of the movement has been sufficient to | 
maintain improvement at a slow but steady rate 
up till the end of the year. The recovery has more- 
over been broadly based and is reflected very gene- 
rally in the principal indices of domestic trade. 
There can be little doubt that a year’s immunity from 
the shock of external crises has restored confidence 
in large measure. The appreciation of securities 
and steadiness of other financial barometers, the 
restoration of a profit-making basis of operation in 
the home market have already led to an incipient 
demand for capital goods, which has more than offset 
a further decline of exports of engineering products. 

The only available indices of production for the 
British engineering industry are those published 
by the Board of Trade for “* Engineering and Ship- 
building’ and by the London and Cambridge 
Economic Service for the “‘ Ferrous Metal *’ Group 
of industries given in Table 1 above. 

The first of these indices probably indicates 
very closely the actual level of activity in engineer- 
ing, while the second is too overweighted with the 
depressed iron and steel and shipbuilding industries 
to suggest more than the trend. Both series show 
a steady recovery since the fourth quarter of 193 
Another very clear indication of progress, which is 
strictly applicable to the engineering group of 
industries, is to be found in the statistics of unem- 
ployment compiled by the Ministry of Labour. 
From the first column of Table II, it will be seen 








rasie Il.—-Employment in British Engineering Industry. 
Number Number Number 
Insured Unemployed.| Employed 
july 23, 1923 1,115,940 1 932,292 
2 1,080,000 13. 046,764 
1,100,850 12 978,411 
1,100,350 176,150 924,200 
1,004,150 99,763 994,387 
1,075,330 103,386 071,044 
1,100,770 G 1,011,120 
1,116,970 4 939,789 
1,106,600 296,039 810,561 
ye 1,079,320 304,656 774,664 
1,057,320 239,588 817,732 





that there has been a further net efflux of work- 
people from engineering to other occupations, 
though this is not likely to go any further if the 
present improvement The very large 
reduction in the numbers unemployed at the same 
date shown in column 2 results, however, in a con- 
siderable increase in the numbers employed. 
July there has been a further marked improvement 
and, assuming a constant output per head, the level 
of production at the end of 1933 may be estimated 
on this basis at over 90 per cent. of the 1924 level. 
\ still further useful indication lies in the con- 
sumption of iron and steel as an important raw 
material of the industry. The deduced consump- 
tion from production imports and exports is given 


in Table III. 


continues. 





Tasve Ill United Kingdom Iron and Steel Consump 
tion (Tone.) 

Monthly » : Retained U.K 

Average Production Imports Exports Consumption 
19024 1,202,400 201 690 320,953 1,173,100 
1925 1,137,300 225,928 310,947 1,052,300 
1oz6 504,500 310,412 248,004 565,800 
1927 1,365,800 366,477 340,084 1,382,200 
1928 1,260,800 240,747 155,038 1,146,500 
1929 1,435,400 | 234.448 364,062 1,304,900 
1930 1,124,600 241,335 263,160 1,102,800 
1931 743,000 237,600 165,000 815,600 
1932 740,000 164,124 713,728 
193 121,000 80,000 159,000 842,000 

Making allowance for non-engineering con- 


sumption which has declined more severely than 
that of the engineering industry, these figures are 
consistent with the others both as to the level of 
activity and the measure of recovery. It may, 
t herefore, 
engineering production taking the year 1924 as 
100 would have reached 104 at the end of 1930, | 


Since | 





| tion of the 








|as a result of her present policy 


| of adaptation, difficult in any 


be concluded that an index number of | 
| Chosen, 


fallen to 87 by the end of 1931, to 83 by the end of | of economy has been abandoned with good results 


1932 and recovered to 90 by the end of 1933. 

This substantial recovery in production as a whole 
has received some slight assistance from a further 
curtailment of net imports as the results of tariffs | 
and more particularly the depreciation of sterling. 
The 1933 figures of ‘volume (Table IV) are lower 
than in any post-war year and at only half the 
1931 level. The further increase in value per ton is 
probably only a reflection of exchange fluctuations. 


Taste IV.—United Kingdom Retained Imports of 


Machinery. 


Declared 


Volume 


Value per 





veer Tons Value Ton. 
1913 5,960,866 
1923 | 2,301 
1924 777 
1925 2,979 
1926 26 
1927 5,645 
1928 416 
1929 2,792 
1930 ,356,157 
1931 88000 14.1: 30,000 
1932 51,838 9,359,076 180-6 
1v33 40,800 7.670.904 188°0 
British engineering exports on the other hand 


have contributed nothing at all to recovery. The | 
decline in volume during 1933 was in fact greater 
than during 1932, while the value fell only a little 
in the 
In the existing circumstances of trade and organisa- 
industry this is no reflection on its com- 
petitive efficiency. The individual concern cannot 


less as a result of some increase 


hope by mere quality or cheapness to overcome the | 
controls and import restrictions almost | 


exchange 
universally adopted by Governments. It 
seen from Table V that exports ar 
half the pre-slump level. 


will be 











Taste V.—Un ited King pdom E mporte @ of Mac hinery. 
Yeas Volume Declared Value per 
Long Tons Value Ton 
£ £ £ 

1913 689,389 33,602,474 48-7 
1923 432,486 44,516,164 102-9 
1924 463,447 44,782,960 96-6 
1925 517,152 49.163.045 95-0 
1926 476,333 45,686,987 | 95-9 
1927 = 2,460 5 | 97-4 
1928 94-9 
1929 562 e. 263 | 96-6 
1930 481,345 46,928,361 | 97°5 
1931 328,400 32,839,000 | 100-0 
1932 305,816 94-1 
1933 . 275,076 8-3 





that 


There can be no certainty the decline of 
engineering exports is yet at an end. The engin- 
eering industry is one whose products are most 
vulnerable to the competition of the United States 
of depreciating the 
dollar. Its other principal rival, Germany, is armed 
with a system of exchange control, which is being 
skilfully used to foster her chief export industries 
among which engineering is prominent. Both of 
these are, it is true, short-term factors making for 
further decline in British engineering exports, but 
there is very little of a hopeful nature that can be 
set against these adverse factors. In the absence of 
a general mitigation of stringent economic national- 
ism, the prospects for engineering exports in 1934 
must, therefore, be regarded as more likely to show 


further deterioration than improvement, and of 
such mitigation there is as yet no sign. 
There seems to be no reason why home demand 


should not continue to improve 
twelve months. In the aggregate, 
than offset any further fall in exports. But it 
seems, to say the least, doubtful whether it is wise 
to leave the present situation to work itself out in 
this way. The industry would appear to be in 
suspense at the parting of the ways between main- 
taining its pre-slump organisation and adapting 


as during the past 
this may more 


itself to a new regime of economic nationalism. If 


the latter is the decided intention of the ¢ 
the sooner it is made known the better. The task 
case, would be much 
lightened by the importation of certainty into the 
outlook. Moreover, if this alternative is to be 
a natural corollary should be the stimula- 
tion of the home market. 


rovernment, 


value per ton. | 


e now at less than | 


Fortunately, the policy ! 





during 1933, but as pointed out in this series a year 

ago, if we are giving up much of our overseas trade 

and invisible exports in the interests of economic 
nationalism, it should be made clear that there will 

| be adopted simultaneously the other half of this 
policy, i.e., vigorous national reconstruction. 





| LETTERS TO THE EDITOR. 


THE CENTENARY OF THOMAS 
TELFORD. 


To THE Eprror oF ENGINEERING. 
| Str,—I have undertaken the task of preparing a 
| new Monograph on the great Scottish engineer, Thomas 
| Telford, first President of the Institution of Civil 
| Engineers, the centenary anniversary of whose death 
falls this year. I would appeal for the co-operation of 
any of your readers who have, or who may know of 
| the existence of, any original letters, papers or other 
| material relating to Telford, or dealing directly or 
| indirectly with him and his work. I would particularly 
jlike to be able to trace any private correspondence, 
{since Telford’s personal and social side and the inter- 
| course with his friends, of this most delightful of com- 
panions have remained almost wholly unrecorded. 
| In this connection I would be grateful, too, for 
references to any published memoirs, letters or bio- 
graphies which contain any references to Telford, 
though not directly dealing with him. 
Yours faithfully, 
ALEXANDER GIBB, 
Queen Anne’s Lodge, 
Westminster, 
} London, 8.W.1. 
January 1, 1934. 


OF ‘STRESS. 
ENGINEERING. 
29th ult (page 718), 
Mr. Booth suggests restricting the expression “ stress ” 
to denote the total internal force in a bar, as distin- 
guished from the intensity of stress per unit area, and 
| thus avoid the confusion which results from using the 
i 
| 
| 


THE MEANING 
To 


SIR, 


rHe Eprror oF 


In aletterin your issue of the 


same word for the two conceptions. Is it not too late 
to introduce limitation ? When an engineer 
speaks of stress and strain, bending stress, shear stress, 
safe working stress, he nowadays implies an intensity 
of stress, and is most unlikely to alter 
Only, we think, for the Maxwell diagram 

original meaning of the word stress (which Mr. 
pa tet survived, causing, as Mr. 
the existing confusion to many minds. Hence the 
| desirability for a word such as “ bar-force”’ for the 
| total internal force in a bar. Further, the expression 
|‘ unit stress,” your correspondent to 
denote the intensity of cannot be regarded as 
desirable, for with his own limitation, this implies a 


such a 


his terminology. 
has the 
Booth 
Booth recognises, 


suggested by 


stress, 


| 
| 


| total force in the bar of unity—a very common and 
potent conception when dealing with redundant 
frames—and a new ambiguity thus arises. The expres- 


}sion “unit stress”’ is as much an enlarge ment of 
|existing terminology as the compound “ bar-force.” 
| The latter is not happy, but a word to denote the total 
internal force is most desirable. 
Yours faithfully, 
THE REVIEWER. 
1934. 


January I, 








CIRCUIT BREAKER RATINGS. 
To THe Eprror or ENGINEERING. 

In an article (ENGINEERING, October 20, 1933, 

page 32) on the above subject, reference was made to 

short-circuit tests carried out on oil circuit breakers. 

The results of these tests were also used to illustrat« 

| the different methods of calculating the rupturing capa- 


SIR, 


city and rating. Several misleading statements hav 
already been discussed.* In the following remarks 


attention is drawn to the misinterpretation of standard 
specifications for the calculation of the rupturing 
capacity, factor of safety, and rating of oil-circuit 
breakers. 

On the Continent two methods are 
voltage in performance tests : 

(1) The voltage shall be taken as the recovery voltag: 
measured after the extinction of the are in all phases 

(2) The voltage shall be taken as the voltage calcu- 
lated at the instant of separation of the arcing contacts 

Agreement on the Continent is unanimous with regard 
to the rupturing current, i.e., the R.M.S. value of the 


used to assess the 


* Letters from Mr. B. W end were published on Novem 
ber 10, page 517 and December 1, page 607, and oe 
by Mr. H. W. Clothier on November 17, page 543 and 
December 22, page 690 
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JAN. 5, 1934.] 
alternating current component alone, measured at the 
instant of contact separation. It should be observed 
that when the duration of the arc is short, as in the case 
of modern breakers, both methods give practically the 
same result. 

The British method is defined in B.S 
follows :— 

“Clause 41:—The R.M.S. current shall be deter- 
mined under the conditions of the following test cycle : 

(I) Break circuit at the rated voltage and fre- 
quency 


. 116/1929, as 


Methods of Interpreting Test Records. 
Clause 72 :— 
(II) The breaking current shall be taken as the value 
of the R.M.S. current at the instant of separation of the 
arcing contacts. 


i.e. Re 


(III) The kVA broken shall be calculated in the usual 


manner from the recovery voltage observed after the 


(A C)e 


sé 
(4/2) 


- DC 


extinction of the arc in all phases and from the breaking 


(II) above. 
voltage and other 


current as in sub-clause 


Clause 41 states the conditions 


under which the tests must be carried out, and Clause 76 
the method of working out the test results. It is 


remarkable that while the current and voltage are so 
clearly defined in BSS 116/1929, specialists on this 
subject have erroneously inte r ” ted the above clauses. 

In Table I (page 434, Oct. 20, 1933) tests were carried 
out on a 66 kV single-phase “. aker at a voltage before 
short circuit of 38 kV and a recovery voltage of 29-30 
kV. The resulting kVA is calculated from the rated 
voltage, namely 66/4/3kV. As may be seen from above, 
these tests do not comply with the British specifications. 
Firstly, the circuit was not broken at the rated voltage 
and secondly the rupturing capacity was not calculated 
from the recovery voltage. 

Referring to Table IT, page 434, I have shown that 
the British method of calculating the three-phase short- 
circuit * ‘formance value is represented by No. | and 
not No. 3. The Continental methods are given 4. Nos. 
7 to 8, the other five methods are irrelevant as the “y are 
not used in any specifications now in force. 

The limiting rupturing capacity performance value 
and the rating should be distinct from each other, the 
latter being derived from the former after allowing for 
a factor of safety. This factor must be chosen by 
individual manufacturers for their own breakers.* 
In BSS 116, Clause 46, this factor of safety is not 
specified numerically, the same also applies to Con- 
tinental specifications. As a result it is preferable to 
compared the merits of different breakers on a basis 
of their actual performance. Mr. Clothier states (page 
543, Nov. 17, 1933) that aparticular circuit breaker was 
tested, and its performance interpreted in two ways, 
one on the British method which gave a value of ap- 
proximately 760,000 kVA, and the other on the Con- 
tinental which led to 550,000 kVA. (This value of 
760,000 kVA is not calculated according to BSS 116/29 
with the recovery voltage as above). From these values 
he deduces the nominal British and Continental ratings 
to be 350,000 and 500,000 kVA respectively. Does 
Mr. Clothier imply that all the circuit breakers manu- 
factured by British firms have the same factor of safety, 
as indicated by the test results published in the 
articles under discussion? Tests on one particular 
type of breaker give no guarantee of the quality of all 
other types manufactured by the same firm, and still 
less for several firms collectively. It would also be 
interesting to know the reason why Mr. Clothier 
believes that the factor of safety obtained on the 
Continent is not the same as he has obtained. I am in 
the position to show that equally high values have been 
measured by one well-known Continental firm. 

After establishing the maximum rupturing capacity 
according to the two methods, Mr. Clothier proceeds 
to use two different factors of safety to obtain the corre- 
sponding ratings. It appears to me that if he chooses 
350,000 kVA as the British rating, then the Continental 
rating should be 250,000 kVA. It is also possible that 
manufacturers in England or elsewhere would, under 
other conditions, have given the breaker a rating of 
700,000 kVA when it was not used for demonstration 
tests. 

The opinion that the Continental method of rating 
gives higher values than the British is incorrect: The 
rupturing capacity according to the Continental method 
of calculation is considerably less than that given by 
BSS 116/1929. This is due to the inclusion of the | 
direct-current component of the short-circuit curren 
in the latter method. The reasons for its omission on 
the Continent have been given elsewhere.T 


1931, 





* Paris High-Tension Conference, Report No. 7, 
Past 2 

t Metal Clad Switchgear, &c., by H. W. Clothier. Dis- 
cussion ~ hes J. Kopeliowitch and J. K. Brown, Jour. 
Inst. of Electrical Saginecte, vol. 71, page 651 (1932). 





t | this subject, be greatly appreciated. 


| 1923 to 164,3471. in 1932. 
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In conclusion, I would like to summarise the different 
methods of calculating the rupturing capacity per- 
formance values as mentioned in the article referred 
to above. 
Continental Recovery voltage, alter- kVA. 

nating-current compo- 

nent of the short-circuit 
current. 

Recovery voltage, ‘alter- 
nating-current and 
direct-current compo- 
nents of short-circuit 
currents ‘ 

Rated voltage, alternat- 
ing-current and direct- 
current components of 
short-circuit current 477,000 
The numerical values are taken from Table I on 

page 434, test cycle C. 


286,000 
BSS 116/1929 


376,000 


R evre lle 


faithfully, 
K. Brown. 


Yours 
Bruggerstrasse 50, A 
Baden, Switzerland. 
December 27, 1933. 


ACCURATE KNIFE- EDGES. 
To tHe Epiror or ENGINEERING. 

Srr,——It was with great interest that I attended 
Professor A. F. C. Pollard’s Thomas Hawksley Lecture 
at the Institute of Mechanical Engineers on November 3 
last, entitled ‘‘ Kinematic Design in Engineering.” It 
was stated that it was now generally agreed that knife- 
edges would have to be optically perfect if extreme 
accuracy were desired. 

For those who have to deal with the question of 
obtaining great accuracy in knife-edges which have 
to carry and stand up to high loads, it may be of 
interest to recall some results which were contained 
in a letter you kindly inserted for me in your columns 
of July 21, 1922, entitled ‘‘ Knife-Edges.” It referred 
to some simple point-contact and line-contact support- 
ing means giving exceptional sensitiveness and accuracy 
as fulerums for beams to carry respectively light and 
heavy loads. 

Optical accuracy was not found necessary in these, 
but great care was given to make sure that the actual 
edge was not a sharp one, which could not be expected 
to stand up to excessive loading or shocks without 
being damaged through slight crushing. A simple and 
very satisfactory method was devised to obtain a 
minute radius on the edge proper resulting in an 
infinitely stronger and most sensitive knife-edge. At 
the same time special precautions were taken to 
distribute the load evenly along the bearing-length of 
the warp-free edge. Some comments were made as well 
in an article entitled “‘The Mechanical Design of 
Scientific Instruments,” which appeared in your columns 
on June 16 and 23, 1922, in which Professor Pollard 
gave some particulars on knife-edge design, and a 
question was asked by me in regard to a design of 
knife-edges by Sir Horace Darwin which remained 
unanswered. 

Now that so much more work seems to have been 
done by Professor Pollard on knife-edge design, it 
would be interesting if he could indicate to us what is 
the actual accuracy obtainable with a knife-edge made 
by present non-optical means and that for one made 
optically perfect. To express this in a quantitative 
manner, the knife-edge would be presumed to act as a 
fulcrum, say, of a sensitive chemical balance, or some 
similar arrangement. I am of the opinion at present 
that it is not so much optical accuracy of the edges, as 
uniform distribution of the load along its bearing 
length, and not too sharp, but minutely radiused 
edges being necessary together with a method of 
carrying the edges in the beam, or moving frame, which 
eliminates any other forces on the edge than the normal 
loading for which it is intended. This was ensured 
in the knife-edge supporting means shown in the sketch 
accompanying my 1922 letter above mentioned, and 
intended for heavy loads, while for small loads two-point 
contacts were found to be extremely sensitive. The latter 
statement was proved to be correct when subsequently 
the late Dr. Archibald Barr, Regius Professor of Glasgow 





University, applied one of our small balancing machines 
equipped with such two-point fulcrums for balancing 
small compass gyro-rotors. Professor Pollard’s com- 
ments on those knife-edges and their sensitiveness, 
designed and made by us in 1915 in a shipyard’s 
toolroom, and not by delicate instrument makers, 
would, in view of his present-day knowledge of 


I am, yours faithfully, 
W. Hamivron Marr, M.I.N.A. 
Postbox 19, Flushing, Holland. 
December 18, 1933. 








Motor Cars inv Patestine.—The value of imports of 
motor cars into Palestine increased from 37,380. in 


EVAPORATIVE TEST OF JOHNSON 
WATER-TUBE BOILER. 


In giving an account of the Canadian Pacific liner, 
Empress of Britain, we described and illustrated, on 
page 636 of vol. cxxxi (1931), the two-drum water-tube 
boiler invented by Mr. J. Johnson, chief superintendent 
engineer to the company, and the first example of 
which was fitted in this vessel. The success of this 
design of boiler has been such in this and other installa- 
tions in the mercantile marine that it has attracted 
the attention of the British Admiralty. With a view 
of demonstrating its suitability for naval work, Messrs. 
Clarke, Chapman and Company, Limited, Victoria 
Works, Gateshead-on-Tyne, who hold the British and 
foreign rights for manufacture and licence, prepared a 
design, and constructed and tested a boiler, by arrange- 
ment with the Admiralty. As permission has been 
granted for publication of the results of these tests, a 
brief account is here given. Some preliminary consider- 
ation must, however, be given to the construction of the 


boiler. The boiler for the Empress of Britain, which 
was built by Messrs. John Brown and Company, 
Limited, Clydebank, was fitted with both a super- 


heater and an air heater, and had a boiler tube heating 
surface of 6,841 sq. ft., a superheater surface of 3,840 
sq. ft., and an air-heating surface of 23,943 sq. ft. 
The | boiler now under consideration has a_ boiler 
geneyating surface of 9,020 sq. ft., and a superheater 
surface of 1,810 sq. ft. There is no air heater. The 
designed evaporative capacity, continuous, is 165,000 lb. 
per hour, viz., just over 17 lb. per square foot of 
heating surface per hour, as compared with the 13 Ib. 
of the original boiler. 

The design does not differ in principle from that of 
the original boiler, as shown in the earlier article re 
ferred to, i.e., there are two longitudinal drums disposed 
vertically one above the other and connected by two 
nests of tubes of almost semi-circular contour at the 
sides, and by a central partition of vertical tubes. 
The original boiler had, however, water walls connecting 
the drums at both back and front of the furnace. The 
new boiler has a rear water wall only and that is 
shaped, in plan, as an inverted vee instead of the 
plane surface of the original boiler. Again, in the 
new boiler, all the tubes enter the top drum below 
its centre line as opposed to the arrangement in the 
original boiler in which a part of them was connected 
to the top half of the drum. In the new boiler uni- 
directional circulation is obtained by two large down- 
comers situated outside the boiler casing. The uptakes 
in the new boiler are subdivided by partitions, some 
of the passages thus formed being fitted at their entry 
to the main uptake with dampers. This arrangement 
enables the gas flow through the tube nests to be 
controlled. Thus, on both sides, the volume of gases 
flowing across the tubes may be divided as desired 
between the bottom, middle and top portions. The 
superheater, which is of the horizontal self-contained 
removable type, is fitted on one side in a gap between 
two banks of tubes. The furnace front in the new 
boiler is semi- hexagonal in plan, that of the original 
boiler being flat. It is fitted with ten Admiralty-type 
oil-fuel burners, 

The tests of the new boiler were made by Messrs. 
Clarke, Chapman, at Cowes, and consisted in the main 
of a 24-hour evaporative test at the designed load of 
165,000 Ib. per hour, and one of 4 hours with an 
overload of about 16 per cent., i.e., a total evaporation 
of 192,000 lb. per hour. A summary of the test results 
is here giv en, by permission of the » Admiralty. 











Designed ki Overload, 
sig | 24 hours, | * hours. 
* boinc Pate Soe de ae 
Actual evaporation, lb, per hour | 166,320 r 192,122 
Equivalent evaporation from and at 
212 deg. F., Ib. per hour ..| 202,500 285,531 
Working pressure, Ib. per s uare inch |. 300 
Steam Temperature, deg. F. oa 627 837 
Feed Temperature deg. F. ae ee! 182 183 
Total fuel burned, Ib. per hour 14,069 17,140 
COo, per cent, ve o's 13-5 34 
Funnel temperature, deg. F. ‘ | 707 880 
Air pressure at burners, in, W G. 3-8 5-65 
Evaporation per sq. ft. of f Actual 18-4 21-8 
generating surface, Ib.< From and at 
per hour L 212deg. F. 22-4 | 26-2 
Evaporation v3 | 15 
Total weight of boiler ’ 
Fuel burned per hour per Soap foot of 
generating surface, Ib. . 1-56 1-9 
Fuel burned per hour per square foot of 
total heating surface, Ib. 1:3 1-58 
Fuel burned per hour per cubic ‘foot of | 
combustion chamber volume, Ib, 15°55 19-0 











It may be mentioned that. the designed air-pressure 
for the normal load was 4 in. W.G., but the desired 
evaporation was obtained with a pressure of 3-8 in. 
W.G., with all the burners on, good combustion being 
obtained as evidenced by the CO, figure. The com- 
bustion and CO, were equally good in the overload 





test. The air supply was at atmospheric temperature. 
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The furnace temperatures are not given, but are stated | 100 |b. of which are in the tyres. The remainder is | reactions in order to show their outstanding importance 


to have been somewhat less than in boilers with a large 
refractory area. 
design is the disposition of the heating surface so as | of the chassis. 
to reduce the refractory lining to a minimum, the total | ation to seating cushions. 
weight of brickwork being only about 3-5 tons. The 


found in the coachwork details, the trimmer’s solution p 
One of the cardinal features of the , used on them, the insulated cables and various details | It has now been established that a large number of 
A recent adaptation has been its appli- 
An interesting exposition 
of such uses is to be found in Rubber and Automobiles, 


gross weight of the boiler, i.e., including hot water, | by Mr. Colin Macbeth (The Rubber Growers’ Associa- 


is slightly under 57 tons, so that the overload evapora- | tion, of Idol-lane, Cheapside, E.C.). This takes the 


a loose-leaf cover. 


tion of 86 tons per hour gives an output/weight ratio of | form of a series of eleven pamphlets, bound together in 


1-5. Itis expected that the experience gained from the The main purpose of the author 
tests will lead to the adoption of refinements still 
further reducing this figure. The behaviour of the 
boiler under steam was found quite satisfactory. 
Priming was stated to be absent and the superheater 
temperature was steady throughout the tests. By the 
use of the uptake dampers referred to earlier, it was 
found possible to obtain a considerable increase in 
the degree of superheat at low loads, a desirable 
condition that has hitherto been often difficult to 
secure. At the conclusion of the overload test, an 
examination was made of the fire tubes and refractory 
lining. No signs of overheating were observed in 
either case. During this it was demonstrated that 
there was no difficulty in removing or replacing the 
fire tubes through the furnace openings, the operation 
of adjusting the tubes in position being contributed to 
by their flexibility. 

It is of interest to compare the rate of evaporation 
per square foot of generating surface per hour, viz., 
18-45 lb., with that at which the original boiler in the 
Empress of Britain is worked. This rate is 10 lb. 
per square foot per hour, which has been maintained 
consistently since the vessel was commissioned in 
May, 1931. This boiler has incurred very low expenses 
for renewals and repairs since it was set to work. It : die ; 
was built in 1929. The evaporative rate was increased In this publication, EE omprehensive Treatise on 
to 12 lb. per square foot of generating surface per hour Inorganic and Theoretical a hemistry, Vol. XII, by 
in the trials of the second Johnson boiler manufactured, | 9: W- Mellor, D.Se., F.R.S. (London: 
which was installed in the Canadian Pacific Railway 
Company's steamer Princess Helene in 1930. This 
boiler works in conjunction with two other main 
boilers of another type, and was so used in the official 
speed and power trials. It is noteworthy, however, 
that after these trials the vessel steamed from Greenock 
to St. John, N.B., at a speed of 14 knots, with only 
the Johnson boiler in use for propulsion, a procedure 
which has also been followed from time to time when 
the other main boilers were laid off for cleaning. This 
boiler has an air-heater, but no superheater. As a 
direct result of the satisfactory performance of these 
two boilers it has been decided to adopt the type in 
the Royal mail ships Asturias and Alcantara, in which 
the space available is unusually constricted due to 
the fact that these vessels were originally built for 
internal-combustion engines. 


the existing and potential uses of rubber in car con- 
struction. 
of early motoring days, came cord tyres, followed by 


the testing of trial sets. 


of the material. 
appreciated that the rubber manufacturers are alive 


unnecessary here to detail the great variety of fittings 
in cars in which rubber is used, but this publication 
deals with them; in many cases the value of the 
text is enhanced by illustrations. The book has a 
foreword by Dr. F. W. Lanchester. 


1923. 


since 


bably in this direction that the greatest value of this 
publication lies. It is difficult adequately to refer to 
such an extensive work of reference in a brief note, for 
the text throughout embraces recent advances in the 
wide field which it covers. In the present volume, the 
author deals with uranium, manganese, masurium, 
rhenium, and iron (part 1). The high standard of the 
previous volumes is well maintained, and even enhanced 
in the section which deals with iron. The properties of 


masterly style, extensive use being made of triangular 
diagrams, adequate reference being made to the 
extensive researches which have been carried out on 
the magnetic properties of these alloys. The industry | 
of the author is well portrayed in his treatment of the | 
comparatively new elements masurium and rhenium. 
Although these homologues of manganese were only 
isolated in any large quantities as late as 1929 by 
Noddack and Tacke, Dr. Mellor has collated a con- 
siderable amount of matter on the subject, and a com- 
prehensive list of references. The method used for the | 


NOTES ON NEW BOOKS. 

Strength of Materials, by J. P. Kottcamp and A. C,. 
Harper (London: Chapman and Hall, Limited; and 
New York: John Wiley and Sons. 10s. 6d. net), 
is a text-book for technical and industrial schools. 
An attempt has been made to presert fundamental 
principles with a minimum of mathematics and a 
large number of worked examples are given. The | extraction of rhenium from columbite is given in detail, 
book covers the application of strength of materials | qjso a useful résumé of recent investigations on spark, | 
to the proportioning of beams, columns, shafting and|are and X-ray spectra of masurium. The most 
riveted joints. From the English point of view, its | important and incidentally the most readable section 
educational value is not great. It contains many facts | of the book, is that which deals with iron, a section 
and @ large number of formule, but explanations are occupying close on one half of the whole volume. It is 
brief and many of the formulw are quoted without |jargely metallurgical, considerable attention being 
proof. The work is carried far enough to deal with | given to crystalline structure, micro-structure and the 
simple reinforced-concrete problems and the propor- allotropes of iron, from which we assume that the 
tioning of crane hooks, formule being given, but all physical properties of iron will be dealt with in a later 
mathematics are of «a very simple nature. It has | yoiyme. 
the disadvantage, for any student who is going to pursue 
the matter further, of providing him with results 
which he will need to prove at a later stage. He will 
thus find his later work less fresh and interesting. 


Catalytic processes play an important réle in chemical 
reactions, and many of these have found considerable 
: practical and industrial application. Sabatier, in 19065, | 
For any student, however, who is not intending to | showed that when certain vaporised ethylenic organic 
follow a full course of study, the book furnishes a simple | compounds combined with hydrogen when exposed 
treatment of many interesting problems, and provided | to the action of certain reduced metals, the condensation 
that a capable teacher is at hand to assist his studies | of g film of liquid appeared to retard and at times even 
the problems set in the text might be worked through | suppressed all activity. Subsequent research work 
with advantage. Full credit is due to the authors | has shown that particular catalytic reactions can only 
for having carried through their scheme; the book | be brought about by the presence of specific substances 
covers a great deal of ground in a simple manner, and | and, moreover, certain catalytic substances, which 
should appeal to mechanics and others who have a | are highly effective in bringing about one type of 
limited knowledge of mathematics. | chemical change, may exhibit complete inactivity 

. as regards another type. The Catalytic Oxidation of 

Transport developments, first by eyele and then by | Organic Compounds im the Vapour Phase, by L. F. 
motor car, owe much to the invention of the rubber tyre, | Marek and Dorothy A. Hahn, Ph.D. (New York: An 
with which the name of Dr.J. B. Dunlop is associ- | American Chemical Society Monograph, issued by 
ated, though the original suggestion is claimed for|The Chemical Catalogue Company, Incorporated. 
R. W. Thomson, who covered by patent rights | Price 9 dols. net), imparts a general knowledge of the 
their use on road vehicles as early as 1845. While | effects of different catalysts on the various individual 
motor tyres constitute the principal use to which the | reactions and an attempt is made to classify the catalysts 
material is put to-day, its application to a variety | according to their general activity and directive power. 
of purposes on the motor-car is extending, and thus a/|In the case of aliphatic compounds, the authors have 
first-class 15-h.p. car now uses 140 lb. of rubber, only ‘included a discussion of catalysed decomposition 








| 
| 





has been to place before the automobile industry 


After the beaded-edge, woven-canvas tyres 


application. In these three stages the pressures of 
inflation were reduced from 90 Ib. per square inch to 
values rarely exceeding 40 lb. per square inch. These 
changes led to 
sections. 


packings in a number of makes of cars, but the rubber! discussion of surface-combustion phenomena. 
interleaving of springs has not yet extended beyond | volume can only be studied with advantage by those 
It is thought that eventually | who have already made an extensive study of the 
a satisfactory rubber suspension system for auto- subject. 
mobiles will be found and will afford extended use | and logically developed, but we feel that some criticism 
From what has been said, it may be | must be registered against the use of the term “ negative 


to the needs of the automobile industry, and it is| 


Longmans, | 
Green and Company, price 63s. net), we have a further | 
addition to Dr. Mellor’s well-known series, volumes of | 
which have appeared with almost unfailing regularity | though suitable for other students. 
In this monumental work, the author| ciples of 
provides a remarkably complete index to the literature | stated, and those relating to drawings on isometric 
of inorganic and theoretical chemistry, and it is pro- | principles are given in unusual detail. The processes 


the ternary alloys of manganese are dealt with in a) 


| launched the 


and influence in all organic-phase oxidation processes. 


the vapour-phase catalytic processes which involve 
oxidation reactions are exothermic in character and 
require to be conducted within narrow temperature 
limits. After an introductory chapter dealing with 
the historical aspects and general concepts of catalysis, 
| the authors proceed to discuss the catalytic decompo- 
sition of alcohols, their oxidation to aldehydes and 
acids, and a study of the complex reactions involved 
j in the synthesis of hydrocarbons and alcohols from 
water-gas. An important chapter is devoted to a 
consideration of the oxidation of methanol to formalde- 


the variation to which the name balloon tyres found | hyde, a chemical which is finding widespread application 


in the hardening of gelatin, the tanning of leather, 
and the production of resins by condensation with 
phenol. Subsequent sections deal with the oxidation 





the production of ever-increasing | of gaseous paraffin hydrocarbons, olefins, petroleum 
Rubber is now used for spring anchorage | oils, benzene and its derivatives, together with a 


This 
The experimental facts are well presented 


| catalysts.” Ease of reading would be facilitated by 
the utilising of a larger type for the footnotes and a 
reproduction on a larger scale of the graphs showing 
the results of the experimental data. The high price 

| of the volume may possibly hamper the attainment of 


| a well-deserving wide circulation. 


There has recently been issued by Messrs. Ed. 
Arnold and Company, at 16s. net, a text-book, Iso- 
metric and Orthographic Drawing, prepared by Mr. J. H. 
Pritchard, of the Leith Nautical College, for the use 
more particularly of those seeking to secure the Board 
of Trade certificates in Steam and Motor Engineering, 
The usual prin- 
sufficiently 


orthographic projection are 


of draughtsmanship are discussed and the delineation 
of the conic curves, intersection of solids, the setting- 
out of spur wheels and of cams for special purposes, of 
valve gears and screw propellers. With the purpose 
of furnishing the student with examples of mechanical 
detail, over 70 isometric drawings are given, which 
as pictorial representations serve the purpose well. 
From these views the student is expected to produce 
ordinary projections of plan, elevation, and sections, of 
which solutions sundry cases are given. The iso- 
metric figures display a masterly familiarity with the 
method used, some being extremely complex, having 
a multiplicity of elliptical curves in place of the circles 
for which they stand. There are but few instances in 
which an isometric drawing of this character shows 
any advantage as a time saver, though such views 
are always attractive. Study of the various diagrams, 


| whether by one system of draughtsmanship or the 


other, should give an excellent grasp of the principles 
involved. The plates are well drawn to a good scale, 
and plainly figured. 


SHIPBUILDING IN 1933.—Messrs. Cammell Laird and 


|Company, Limited, Birkenhead, during 1933, launched 


four vessels, the total gross tonnage of which was 2,618. 
The largest was the 1,550-ton steamer Great Western. 
A number of good orders have been received.—Nine 
trawlers and tugs, aggregating 3,269 gross tons, were 
launched by Messrs. Cochrane and Sons, Limited, Ouse 
Shipbuilding Yard, Selby. The 1932 total was 1,031 
tons.-Messrs. Short Brothers, Limited, Sunderland. 
4,156-ton vessel Arcwear.—Three steam 
colliers have been built during 1933 by Messrs. 8. P. 
Austin and Son, Limited, Wear Dock Yard, Sunderland. 
The total gross tonnage was 4,981 and the largest ship 
the 2,495-ton 8.8. Corhampton.—The output of the 
shipyards of Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, amounted to six vessels aggregating 
11,221 gross tons ; much repair and reconditioning work 


| was also carried out.—The 245-ton single-screw motor 


coaster Rock was launched by Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on- 


Tyne.——Messrs. Vickers-Armstrongs, Limited, Barrow- 
in-Furness, launched the 2,500-ton Brazilian Naval 


training ship Almirante Saldanha.—A _ non-propelling 
oil barge was built by Messrs. Lobnitz and Company, 
Limited, Renfrew.—-The 1933 output of gross tonnage of 
Messrs. Furness Shipbuilding Company, Limited, Haver- 
ton Hill-on-Tees, was 10,746. This included the two 
4,928-ton cargo motorships Devon City and Houston 
City.—-The vessels constructed by Messrs. W. Simons 
and Company, Limited, Renfrew, comprised a radial 
suction dredger for China and a cutter suction dredger for 
Burma.—Messrs. The Grangemouth Dockyard Company. 
Limited, Grangemouth, have carried out a good deal 
of repair work and their three dry docks have been well 
occupied.—The total gross tonnage of the ships launched 
at the Glasgow and London yards of Messrs. Harland and 
Wolff, Limited, was 2,874. This included the two 555 
ton vessels Chandravati and Prabhavati. Orders now 
on the books total 62.500 gross tons. 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange for “ fine foreign” and “standard” metal, respectively. 
for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 
The price of quick- 


silver is per bottle, the contents of which vary from 70 lb. to 80 Ib., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 


they represent 1s. each. 


ANNUALS AND REFERENCE BOOKS. 


Willing’s Press Guide, 1933.—The fact that the 1933 
issue of this publication constitutes its sixtieth annual 
edition gives some indication of the position occupied 
by the Press Guide. Briefly, it is a comprehensive 
index and handbook of the Press of the United King- 
dom, Northern Ireland, and the Irish Free State, 
and of the principal Dominion, colonial and foreign 
publications. The longest section in the volume is 
that containing an alphabetical list of the newspapers 
and periodicals published in Great Britain and Ireland. 
Among the data given are the year of establishment, 
frequency and dates of publication, the price, and the 
publisher’s name and address. The character and, 
where necessary, the politics of the publication are 
indicated by the utilisation of different types and by 
means of initial letters in brackets. Shorter sections 
comprise an index to professional, trade, technical, 
scientific and other special papers; the publication 
date of London periodicals ; lists of London and subur- 
ban papers and provincial dailies; London addresses 
of provincial publications; provincial publications 
arranged under counties ; and lists of the oldest British 
publications and of recent titular changes and amal- 
gamations. The book closes with less detailed lists of 
Dominion, colonial and foreign publications and their 
London addresses. The guide is published by Messrs. 
Willing and Company, Limited, 356-364, Gray’s Inn- 
road, King’s Cross, London, W.C.1, and, bound in its 
familiar blue-cloth covers, the price is 2s. 6d. net., or 
post-free, 3s. 

Motorships of the World.—Described in its sub-title 
as an annual reference work of motor and motor- 
electric ships, and edited by Mr. A. C. Hardy, the 
fourth edition of Motorships of the World and Motor- 
shipping Register has now been published. It contains 





particulars of upwards of 2,000 Diesel-engine-driven 
liners, tankers, cargo ships, tugs and trawlers, of 
500 h.p., and upwards, and, by the skilful employment 
of abbreviations, many data are condensed in a small 
space. The information for each vessel includes the 
duty and type of the ship, the date of commission, 
the names of the owners and of the builders of the 
vessel, and of her engines, the principal dimensions, 
the tons of fuel-oil consumed per 24 hrs., and succinct 
particulars regarding the main and auxiliary engines. 
In addition to the register of motorships, which occupies 
most of the space, alphabetical lists of motor tankers, 
giving their deadweight carrying capacity, horsepower 
and number of screws, a similar list of motor-electric 
ships and of geared Diesel ships, and a table of marine 
oil-engine makers, with the types of engines produced, 
&c., are included. Dispersed throughout the volume 
are numerous plates containing reproductions of 
photographs of typical motorships, The price of the 
book is 15s. net, and it is obtainable from the pub- 
lishers, Messrs. Sampson Low, Marston and Company, 
Limited, Overy House, 100, Southwark-street, London, 
S.E.1. 

The Year-Book of Scientific and Learned Societies, 
1933.—In a prefatory note to the fiftieth annual issue, 
that for 1933, of The Official Year-Book of the Scientific 
and Learned Societies of Great Britain and Ireland, 
Sir Richard Gregory, Bart., F.R.S., pays a deserved 
tribute to the usefulness of the work, and refers to it 
as “a treasure for which it is difficult adequately to 
express thanks.” As has been the case with previous 
issues, the contents are divided into 14 sections, 
each dealing with a specific branch of science or know- 
ledge. In all cases the full name and address of the 
society or institution are given ; then follow the names 
of the president, treasurer, secretary and other officers ; 
particulars of membership, subscriptions and entrance 
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fees; the dates and times of the meetings, and brief 
particulars of the journals, transactions, and other 
publications issued. The book is clearly printed and 
well turned out; bound in red-cloth covers, the price 
is 10s. net., and it may be obtained from the publishers, 
Messrs. Charles Griffin and Company, Limited, 42, 
Drury-lane, London, W.C.2. 

Jane’s All the World’s Aircraft.—The 1933 edition 
of this well-known work of reference has recently made 
its appearance. The present volume, like its prede- 
cessors, has been compiled and edited by Messrs. 
C. G. Grey and L. Bridgman, and contains particulars 
of 625 different aeroplanes made in 21 countries. Of 
these, 142 are French, 124 British and 114 American. 
In the aero-engine section there are 322 engines made 
in 10 different countries; of these 84 are American, 
76 are French and 67 British. The general arrangement 
of the subject-matter is identical with that of previous 
issues. Parts A and B respectively contain data 
regarding the civil-aviation and the service-aviation 
activities of all countries and an account of the progress 
made during the year 1932-33. The names and 
addresses of aeronautical officials, departments, asso- 
ciations, publications and lists of civil and service 
aerodromes are included. Part C is entitled “ All the 
World’s Aeroplanes,” and is in effect a directory of 
manufacturers of aircraft and their products, illustra- 
tions of the aeroplanes produced are given and detailed 
technical particulars furnished. This is the largest 
section in the volume and in many respects the most 
valuable ; it occupies 315 pages. Part D is concerned 
with ‘‘ The World’s Aero-Engines,” and the treatment 
is similar to that of the previous section, illustrated 
descriptions of the engines and full particulars of the 
firms concerned being given. The last section in the 
book, Part E, is the shortest and deals with the world’s 
airships. Here again, illustrations and all available 
particulars regarding this branch of aeronautical 
activity are given. Taken as a whole, the volume 
worthily maintains the high standard set by previous 
editions, and it is obvious that an enormous amount of 
time and trouble has been taken to arrange and classify 
the mass of information secured. The book is pub- 
lished, price 42s. net, by Messrs. Sampson Low, Marston 
and Company, Limited, 100, Southwark-street, 
London, S8.E.1. 

Diaries, Pocket Books, &c.—A neat little pocket 
diary containing 138 pages of technical, scientific, 
and other information of interest to draughtsmen 
and engineers has come to us from the Association 
of Engineering and Shipbuilding Draughtsmen, 96, 
St. George’s-square, London, 8.W.1.—Messrs. The 
Staveley Coal and Iron Company, Limited, near 
Chesterfield, have sent us a useful leather-bound pocket 
diary with which is incorporated many tabulated data 
on cast-iron pipes for water, gas, and sewage.-—Messrs. 
The General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, have presented us 
with a neat leather-bound little diary containing a 
number of pages of electrical and miscellaneous informa- 
tion.—A handy little pocket diary has come to us from 
Messrs, Braithwaite and Company, Engineers, Limited, 
Broadway Buildings, Westminster, London, 8.W.1. 
This contains tabulated technical data and particulars 
of interesting examples of recently-built bridges and 
steel structures.—Messrs. Dorman, Long and Company, 
Limited, Zetland-road, Middlesbrough, have sent us a 
neat leather-bound pocket diary containing illustrated 
particulars of their recent bridge and constructional con- 
tracts and data regarding their steels and other products. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Thomas Robinson and 
Son, Limited, Railway Works, Rochdale; Messrs. 
Dorman, Long and Company, Limited, 55, Broadway, 
Westminster, London, 8.W.1; Messrs. William Baird 
and Son, Limited, Temple Iron Works, Anniesland, 
Glasgow ; Messrs. Greenwood and Batley, Limited, 
Albion Works, Leeds; Messrs. Ruston and Hornsby, 
Limited, Lincoln; Messrs. Zinc Alloy Rust-Proofing 
Company, Limited, Shakespear-street, Horseley Fields, 
Wolverhampton ; Messrs. Associated British Machine 
Tool Makers, Limited, 17, Grosvenor-gardens, London, 
S.W.1; Messrs. Industrial Brownhoist Corporation ; 
135, Washington-avenue, Bay City, Michigan, U.S.A. ; 
Messrs. British Insulated Cables, Limited, Prescot, 
Lancashire; Messrs. Ruston Lister Marine Company, 
Limited, Imperial House, 15, Kingsway, London, 
W.C.2; Messrs. Holman Brothers, Limited, Cam- 
borne, Cornwall; Messrs. C. A. Parsons and Company, 
Limited, Heaton Works, Newcastle-upon-Tyne, 6; 
Messrs. Thames Board Mills, Limited, Purficet, Essex ; 
and Messrs. Alfred Herbert, Limited, Coventry.— 
We have received daily refills for their desk calendar 
from Messrs. Demag Aktiengesellschaft, Duisburg, 
Germany.—Messrs. Mather & Platt, Limited, Park 
Works, Manchester, 10, have sent us a desk engage- 
ment pad and weekly diary.—We have received a 
set of monthly refill cards for their metal desk calendar 
from Messrs. British Insulated Cables, Limited, Prescot, 








Lancashire. 












































































































LABOUR NOTES. 


Tue Ministry of Labour estimates that at December 
18, 1933, there were approximately 10,007,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 51,000 more than a month before, and 567,000 
more than a year before. There was a further improve- 
ment in coal-mining, in iron and manufacture, 
engineering, motor-vehicle and metal goods manufac- 
ture, the cotton industry, and the distributive trades. 
There was also some improvement in textile bleaching, 
dyeing and finishing, tailoring, printing, publishing 
and bookbinding, and in the road transport, shipping, 
hotel, and boarding-house On the other 
hand, there was a further seasonal decline in building 
and public works contracting, and a set-back occurred 
in the pottery, hosiery, and boot and shoe industries. 


steel 


services, 


At December 18, 1933, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,830,977 wholly unemployed, 
308,821 temporarily stopped, and 84,281 normally in 
casual employment, making a total of 2,224,079. 
This was 55,038 less than the number on the registers 
November 20, 1933, and 499,208 less than a year 
The total on December 18, 1933, comprised 
43,107 280,489 women, and 


at 
before. 
1,871,196 men, 
29,287 girls 


boys, 


Of the persons on the registers at December 18, 1933, 
about 41 per cent. were applying for insurance benefit 
and about 46 per cent. for transitional payments, while 
about 13 per cent. were uninsured, or were, for other 
reasons, not entitled to benefit or transitional pay- 
ments. In the case of about 54 per cent. of the total 
of 1,935,712 persons on the registers who were applying 
for benefit or transitional payments, the last spell of 
registered unemployment had lasted less than three 
months, and in the case of about 65 per cent. it had 
lasted less than six months; about 23 per cent. of the 
total had been on the register for 12 months or more. 
\ considerable proportion of the persons included in 
these totals of persons who have been on the register 
for various periods, will have had one or more short 
spells of employment, lasting not more than three days 
each, during such periods. 


Between November 20 and December 18, 1933, the 
numbers on the registers decreased by 6,107 in the 
London area, 9,165 in the Midlands, 36,391 in 
area. They increased by 7,258 in the South-Eastern 
area, 4,054 in the South-Western area, 3,763 in Scotland, 
and 1,015 in Wales. 


As compared with the position disclosed by the 
November returns, unemployment decreased by 
46,361 in coal-mining, 17,528 in the distributive trades, 
7,302 in engineering, 6,409 in hotel, boarding-house, 
&c., service, 4,535 in iron and steel, 3,995 in metal 
goods manufacture, 3,387 in cotton, 2,186 in tailoring, 
1,685 in shipping, 1,310 in road transport, 1,265 in 


printing, publishing and bookbinding, and 1,039 in | 


textile bleaching, dyeing, and finishing. It in- 
creased by 40,342 in building, 2,935 in public works 
contracting, 5,432 in pottery, 4,086 in boots and shoes, 
and 1,820 in hosiery. 


A national delegate conference of the Miners’ 
Federation of Great Britain was held in London last 
week, for the purpose of hearing and considering a 
report by the executive committee, on the recent 
negotiations with the Coal-Owners’ Association, the 
Mines Department, and the Government. The execu- 
tive’s report, it was stated, made it clear that the 
Coal-Owners’ Association “ absolutely refuses to enter 
into any national agreement” and that the Govern- 


ment ‘declines to bring any pressure upon it to 
do so.” “ Following the report,” an official communi- 
cation issued at the close of the conference stated, 
there was a general discussion, and considerable 
feeling was expressed not only against the Coal- 
Owners’ Association, but against the Government 
itself. Finally, the following recommendation of the 


executive committee was passed :—‘ The Conference 
regrets that, despite the sustained opposition of the 
coal-owners, pressure has not been brought to bear 
on them by the Government to participate in a joint 
examination of the possibilities of establishing national 
machinery for the regulation of wages in the coal- 
mining industry. It further protests against the 
action of the Government in using its power to remove 
from the Statute Book the only effective safeguard 
against wage reductions while at the same time granting 
the owners’ request on hours of work. It declares that 
in recent the Government has failed to 
furnish any evidence of sincerity of its expressed 
intentions to the demands 


discussions 


consider 


svmpathetically 


the | 
North-Eastern area, and 21,265 in the North-Western | 


ENGINEERING. 








[ JAN. 5, 1934. 


of the Miners’ Federation for national machinery, and | ing accidents must examine conditions as regards both. 
it calls upon the Government to pass an improved | The employer is mainly responsible for structural and 


Minimum Wage Bill. Finally, it authorises 
Executive Committee to take such action as it considers 
necessary in the event of a dispute occurring in any 
district.” 
votes to 55,000.” 


The local authorities on the English North-East 
Coast, which recently asked the Prime Minister and 
the President of the Board of Trade to receive a depu- 
tation on the closing down of shipyards by Messrs. 
National Shipbuilders Security, Limited, have received 
a communication from Downing-street to the effect 
that neither Minister can usefully interfere in the 
matter. The anxiety that 
closing of the yards was, the letter stated, appreciated, 
but Ministers were unable to do anything calculated 
to relieve it. Some organised plan for reducing the 
expense of shipbuilding facilities was, in the opinion of 
the Ministers, essential, and they suggested that the 
local authorities should approach National Shipbuilders 
Security, Limited, themselves, with the object of settl- 
ing any point of issue. The protesting authorities, it 
may be added, are Jarrow, Wallsend, Gateshead, New- 


the | machine accidents, for failure in educating workers, and 


The recommendation was carried by 437,000 | succeed in preventing accidents. 


for intermittent and insufficient supervision. But, were 
the employer ever so vigilant, he alone would never 
Team work is neces- 
sary, and the worker must co-operate freely with the 


|employer if injuries are to be reduced.” 


prevailed regarding the | 


According to the writer of the article, most workers 
know what the dangers are. “ Day-to-day contact 
with dangerous machines makes them,” he says, “a 
bit careless; they take chances, and, sometimes, once 
too often. The foreman may have failed in super- 
vision, or the worker, in spite of supervision, does 
things unsafely. The new man is always more liable 
to injury than the old, seasoned worker. Supervision 
may help him, but the friendly co-operation of a man’s 
fellow-workers in preventing accidents is much more 
important. Could we be assured that all workers 
would, instead of leaving the matter to the employer, 
co-operate fully and freely in accident prevention, then 


| substantial results might be expected.” 


; . : ; - | 
castle, Tynemouth, South Shields, Sunderland, Middles- 


brough, Blyth and Stockton. 


At the end of November, 22,089 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were “ signing the books,” as compared with 23,344 at 
the end of October. The number of members in receipt 
of superannuation benefit decreased from 2,328 to 2,315, 


Judging from the editorial notes in the December 
issue of the Journal of the International Association 


|of Machinists, dissatisfaction with the Codes of fair 


| says that 


and the number in receipt of sick benefit from 967 to 950. | 


The expenses for October were 3,016. Os. 9}d.; in 
November, they were 3,054l. 16s. 74d. There was a 
net decrease in the membership of 130. 


The latest issue of Man and Metal, the quarterly 
journal of the Iron and Steel Trades Confederation, 
states that “the upward trend of trade and employ- 
ment” was fully maintained during the last three 
months of the old year. “ Hitherto,” the writer goes 
on to say, “ the effect of the greater demand for iron 
and steel products has been more in the direction of 
reducing short-time working, than bringing additional 
plant into operation. Now, however, idle works are 
being re-started, and we trust this welcome development 
will continue. Up to the present, the increased demand 
is mainly confined to the home market, and some little 
|time must elapse before the improvement in world 
| trade reaches the stage of affording the necessary out- 
let for increased export business. Meanwhile, there 
j appears to be room for a better organised distribution 
jof orders, as, while important establishments still 
jremain idle, some of those operating have booked in 
|} excess of their normal capacity, and find a difficulty in 
|executing their contracts. This is a matter to which 
the National Committee, appointed by the Imports 
| Advisory Board to deal with organisation, 
direct its attention.” 


competition that are coming into operation in the 
United States, continues. The editor, who is taking 
part in the negotiation of those covering metal trades, 
‘among the things Labour advisers have 
sought to have industries agree to is a penalty of not 
less than time and one-half for overtime. Because the 
Administration seems inclined to try out the forty-hour 
week, Labour has reluctantly contented itself with 


| going on record in favour of the thirty-hour week, 


should | 


Writing in the December issue of The Record, the | 


|organ of the Transport and General Workers’ Union, 
Mr. Bevin, the general secretary, says :—‘‘ In my view, 
1934 is going to give us a great opportunity for improve- 
ment. The depth of the depression, which was felt in 
this country at the end of 1929, has been great; we 
had the full force of it in 1931, and we had to spend 
1933 trying to regain and improve upon what we lost 
as a result of the slump. The trade unions are the 
great force in this country upon which the workers 
have to rely in order to secure any benefit from improve- 
ments in trade. When the tide turns it will be the 
trade unions who will fight for a higher standard of 


living, to recover the cuts that have been imposed, and | 


to secure further improvements in working conditions. 
It is they who, as the finances of the country improve 
and industry recovers, will take steps to ensure that the 
results are not gobbled up by the financiers and pro- 
fiteers. The Trade Union Movement insists that the 
first consideration must be for those who were forced 
to make the sacrifice during the period of the depression. 
his claim, however, is not the end. Changes continue, 
and the greater the drive we can make for a proper 
standard of life in the real sense—that is to say, refusal 
to accept a standard which represents inequality—the 
greater likelihood is there of securing a more equitabie 
distribution of the world’s wealth.” 


The Bulletin of the Industrial Commissioner for New 
York State contains an interesting short article on the 
causes of accidents. The writer states that an analysis 
made by the Division of Industrial Hygiene indicates 
that accidents in the bulk result from the failure of the 
employer and the worker about equally. Thus, when 
conditions are unsafe, the person responsible for reduc- 





but has insisted that if forty hours are to be the maxi- 
mum work-week, no overtime work be permitted 
except in emergency cases, or for a limited time during 
peak operations, and that all time worked in excess of 
eight hours in any twenty-four hour period, or in 
excess of forty hours per week, should be paid for at 
not less than one and one-half times the hourly rate. 
Some Deputy Administrators readily see the justice of 
this request, while others ignore it. As a consequence, 
some metal trades codes which do not conform to these 
provisions have been signed by the President. The 
codes for the pump industry, the heat exchange 
industry, and the air compressor industry, contain 
provisions which are wholly unsatisfactory to Labour. 
i Nevertheless, they were approved by the 
chairman of the Labour Advisory Board and signed by 
the President. The same is true of the code for the 
machine tool industry.” 


Among other proposals to which Labour is opposed, 
the writer says, are “those providing for provisional 
rates of pay.” “‘ Most codes,” he observes, “ set up a 
minimum rate, and then break it down by providing 
that if it was less on July 15, 1929, that rate shall be 
the minimum. Then there is a provision to pay 
learners, casual employees, office boys and girls, and 
partially-disabled employees 80 per cent. of the mini- 
mum rate, so that, in some cases, the minimum rates of 
pay are 20 cents per hour and Jess. Needless to say. 
Labour Advisers never consent to such low rates of 

” 


pay. 


The weekly organ of the International Labour Office 
at Geneva, quoting the New York Times, states that 
in settling a recent dispute involving a strike of 16,000 
painters in New York, in which the question of the 
abolition of overtime had proved to be the main 
difficulty, Mr. Whalen, chairman of the New York 
Recovery Administration, ruled in favour of the 
workers, on the ground that the abolition of overtime 
work was a cardinal feature of the whole National 
Recovery programme for the reduction of hours and 
the spread of employment. The employers accepted 
this ruling, on the understanding that any overtime 
that might appear unavoidable should be remunerated 
at double-time rates. Mr. Whalen stated that in all 
the industrial disputes which had been dealt with by 
the National Recovery Administration, it had been 
found that employers realised the wisdom of doing 
away with all overtime work as an essential feature in 
the movement for the shortening of the working day 
and the spread of employment. He was thoroughly 
convinced that overtime had been the bane of industry 
and that it should be eliminated so far as possible 
This was in the interest of employers, employees and 
industry as a whole. 








Exports or CanapiaAN Motor Cars.—According to 
information supplied by the High Commissioner 0! 
Canada, in London, the Dominion stands fourth among 
the exporters of motor cars in the world. Her total for 
1932 was 12 534 cars. 
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THE THERMAL PERFORMANCE OF 
THE DETROIT TURBINE USING 
STEAM AT 1,000 DEG. FAHR.* 


By W. A. Carter, Detroit Edison Company, and F. O. 
ELLENWOOD, Cornell University. 


THE advantages of using high-temperature steam at 
the throttle of a turbine, as compared with low- 
temperature steam of the same pressure, used without 
reheating. are that (1) more energy is available for trans- 
formation into work for any specified exhaust pressure ; 
(2) a larger portion of this available energy can be 
itilised ; and (3) less erosion of the turbine blades in 
the low-pressure stages is produced. These advantages 
are of sufficient importance in the operation of large 
central stations to justify the expenditure of considerable 
sums of money to ascertain new facts concerning the 
use of high-temperature steam. Even though steam tem- 
peratures above 1,000 deg. F. have been previously used 
in certain static apparatus, the problems encountered 
in designing turbine parts to sustain high tempera- 
tures are much more difficult, because small clearances 














| (g) The foregoing conclusions refer only to thermal 
| efficiencies. The authors are not overlooking the 
| difficulties of design and of material that have arisen 
| in the building of the present small machine ; neither 
are they failing to recognise that opinions expressed 
on behalf of the turbine manufacturers that such a 
large machine as that described in (f) can be built, 
are implicit rather than explicit. The authors have, 
in the text of the paper, made some suggestions as to 
modifications of design, and inasmuch as they are 
| neither designers nor builders of turbines, they do not 
| wish to expand these. But they take occasion, never- 
theless, to say that in their opinion the difficulties of 
building such a large machine for steam having a 
temperature of 1,000 deg. F. are not insuperable. 

(h) The overall coefficients of heat transfer in the 
feed-water heaters that received highly superheated 
steam in these tests appear comparatively high relative 
to those obtained when saturated steam is used ; but 
these are merely nominal values based upon nominal 
mean temperature differences rather than upon the 
|Teal ones. The temperatures of the feedwater leaving 
|the heaters, as indicated by the nominal temperature 
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ements must be maintained in spite of the tendency 
f the materials to grow and become seriously distorted 
when heated nearly 1,000 deg. F. above that prevailing 
when the machine is cold. 

The main results obtained from the analysis of the | 


tests of the Detroit unit may be briefly expressed "| 





follows : 

(a) The energy consumption of the complete unit | 
turbine-generator and three heaters) was 10,730 
B.Th.U. per kWh for a load of 10,000 kW, a throttle | 
ressure of 390 Ib. per square inch absolute, a throttle | 
temperature of 1,000 deg., and an exhaust pressure | 
£1 in. Hg absolute; this means a thermal efficiency 
f 31-8 per cent., and an engine efficiency of 76 per 

nt. for the complete unit. 

(b) A load of 10,000 kW with 1,000 deg. F. steam was 
i0t large enough to give the highest thermal efficiency 
of this unit. 

(c) Increasing the steam temperature from 700 deg. 
0 1,000 deg. F. reduced the energy consumption of this 

nit 920 B.Th.U. per kWh, or 7-9 per cent. 

d) The radiation and convection losses from the 
urbine and heaters with 1,000 deg. F. steam were rela- 
tively small, namely, 0-6 per cent. of the available 
nergy for a load of 10,000 kW. 

(e) The loss due to the leakage of sealing steam was 
elatively large, namely, 4-4 per cent. of the available 
nergy for full-load conditions; this is probably not 
an inherent characteristic of large turbines designed 
tor 1,000 deg. F. steam. 

(f) The results of these tests become attractive when 
viewed from the future possibilities of 1,000 deg. F. 
steam used in large units with a far smaller percentage 
f loss due to the sealing steam. since the complete 
elimination of this loss (not an inconceivable attain- 
ment in a unit of 50,000 kW or larger) would mean 
in energy consumption of about 9,900 B.Th.U. per 
kWh of net generator output for the same steam 
pressures as used in these tests. For a pressure of 
1,200 Ib. per square inch, and no reheating, one may 
reasonably expect that a very large unit (say 75,000 kW 
or more) would require an energy consumption of 


about 8,600 B.Th.U. per kWh. 


* Paper read at the American Society of Mechanical 
Engineers’ meeting, December 4 to 8, 1933. New York, 


temperatures of the entering steam, approached closely 
the values applying to the ideal unit herein used. On 
the other hand, the true terminal temperature differ- 


| ences of the heaters were much larger than the nominal 


as they were based upon the actual temperature of 
the highly superheated steam entering the heaters. 
The most important data pertaining to the tests 
with 1,000 deg. F. steam and the results obtained there- 
from are summarised in Table I. Attention is called 
to the two items for the steam rate as given in this 
Table. The sum of these two steam rates is purposely 


| omitted, as such a result would be of little significance, 


since the energy supplied with each pound of throttle 
steam was much greater than that supplied per pound 
of sealing steam. 

Description of the Unit.—The unit tested consists 
of a horizontal tandem-compound turbine, a 12,500- 
kVA generator, and three regenerative feed-water 
heaters. The turbine was designed for a steam 
pressure of 380 lb. per square inch absolute at the 
throttle, an exhaust pressure of 1 in. Hg absolute, and 
a steam temperature of 1,000 deg. F. at the throttle. 
It operates at 3,600 r.p.m., and is of the impulse type, 
with nine stages in the high-pressure cylinder and 
eleven in the low.* The generator operates at 4,800 volts 
and 60 cycles. The pitch diameters of the blading in 
the first, second, ninth, tenth and twentieth-stage 
wheels are approximately 324 in., 23 in., 234 in., 32 in. 
and 50 in., respectively. The oil pump, exciter and 
generator-ventilating fans are driven by the turbine ; 
hence the output of the generator as given under the 
heading ‘“‘ Load’ in the test data represents the net 
output of the unit, except for the negligibly small 
(0-1 per cent.) amount of energy expended to operate 
the hotwell pump and the heater-drains pump. The 
three feed-water heaters are of the horizontal four-pass 
type with heating surfaces of 284 sq. ft., 303 sq. ft., 
and 463 sq. ft., respectively. The drains from the 
heaters are handled as shown by the diagrammatic 
sketch in Fig. 2. The exhaust steam from the turbine 
is delivered to an 8,000-sq. ft. two-pass condenser, 
which is slightly undersized for this service, as it was 
originally intended for another installation. The tur- 


* An illustration of this turbine was given in ENnoGrIn- 





Abridged. 


EERING, vol. exxxvi, page 661 (1933), Fig. 2. 


bine speed is controlled by a fiytall-type governor, 
driven directly from the turbine shaft, and the governing 
is accomplished by means of five control valves that 
are operated by means of a camshaft moved by an 
oil servo-motor controlled by the governor. 

The high-pressure shaft packing constitutes an 
important part of the turbine because leakage of the 
high-temperature steam might cause serious heating 
of the shaft and bearing in addition to the loss of 
energy due to the leakage. The axial length of the 
high-pressure packing is greater than the assembly of 
the first nine wheels. This extended form of the packing 
permits the shaft to be kept reasonably cool by the 
sealing steam leaking through the packing, and thus 
the main bearing is not endangered by the high steam 


TaBie 1.-Summary of Test at 1,000 deg. F. 








1. Net load, at generator ter- 


minals, kW ; 10,068 | 8.084 5086 4,042 
2. Temperature, F. } 
(a) Of steam = entering | 
throttle . ..| 1,008 1.006 1.004 1,005 
(b) Of sealing steam enter- | 
ing regulator. - 445 445 450 $52 
(c) Of feed water leaving 
9th-stage heater ; 337 $22 304 2Rz 
3. Absolute pressure, Ib. per 
square inch 
(a) Of steam = entering 
throttle . ‘ 302 300 303 87 
(6) Of sealing steam enter- 
ing regulator , ‘ sl 4015 415 40) 
(c) Of steam at Oth-stage 
bleeder nozzle . 128 103 78 55 
(d) Of steam at l4th-stage 
bleeder nozzle .. = 40-5 32-5 24-3 17-4 
(e) Ofsteam at 17th- stage 
bleeder nozzle .. ~-| 10-5 a4 6-3 4-5 
(f) Ofsteam entering con- 
denser... ..| 0-50 0-49 0-46 0-52 
4, Steam rate, Ib. per kWh 
(a) Tothrottle .. ..| 8388 | 8 408 | 8-519 | 8 AHS 
(+) To sealing-steam regu-| 
lator... a | 0-541 | 0-530 | 0-523 | 0-559 
5. Generator efficiency, percent. 95-58 95-07 4-11 91-00 


(Including bearings, venti- 
lation, and excitation ; 
furnished by B.T.H 
Company). 


6. Energy consumption rate, 
B.Th.U. per kWh— 
| (a) Of complete unit (tur- 
bine - generator and i 
heaters) .. ry ..| 10,731 | 10,800 | 11,186 | 11.005 
(6) Of turbine and heaters | 10,257 | 10,353 10,527 , 11,028 


7. Thermal efficiency, per cent. 
(a) Of complete unit --| 31-81 
(b) Of turbine and heaters | 33-28 
(c) Of corresponding ideal 
unit : - .-| 41°86 | 42-00 | 42-28 | 41-59 
8. Engine efficiency, per cent. 
(a) Of complete unit ‘ 
(6) Of turbine and heaters | 79 


31-34 | 30-5 
32-97 B2-4: 


to 

“x 
- 
nw 


t 


75°99 | 74-62 | 72-16 GAR-41 
50 78°40) 76-68 74°44 


temperature at the throttle. The steam leaving the 
first-stage wheel has a temperature of about 930 deg. 
F., and is kept from passing through the packing glands 
by using saturated steam of slightly higher pressure 
as sealing steam. When the sealing steam regulator 
is set to give a pressure at entrance to the high- 
pressure packing of 0-5 Ib. per square inch above that 
in the first-stage shell, the leakage of saturated steam 
past the inner packing and into this shell amounts to 
about 10 per cent. of the total sealing steam, or about 
0-6 per cent. of the total flow to the turbine, for a 
load of 10,000 kW. Part of the sealing steam from 
the intermediate high-pressure packing passes on to 
the outer packing and the remainder goes to the ninth- 
stage heater. Part of the leakage through the outer 
packing seals the shaft packing on the exhaust end 
of the turbine, and the remainder passes through a 
pressure regulator on its way to the seventeenth-stage 
heater. The connecting lines between the turbine, 
heaters, pumps, and seals are shown in Fig. 2. The 
atmospheric vents marked A in the diagram, discharge 
very small amounts of vapour, and thus serve to give 
constant evidence to the operator that all seals are 
being properly maintained. No water seals are used 
on any of the shaft packings. The packing is of 
the saw-tooth type and is arranged in the form 
of individual rings, each of which is composed 
of four sectors. The sectors are held in place by leaf 
springs, which are intended to provide sufficient 
flexibility to prevent damage to the packing from small 
shaft deflections that are likely to occur during 
starting. 
The high-pressure cylinder has an inner and an 
outer casing. The inner casing holds the eight inter- 
stage diaphragms, and is made in two halves with 
axial flanged joints. The outer casing supports the 
inner one, fitting it snugly at the end nearer the 
throttle, and has only circumferential joints at its 
two ends. This construction eliminates the junctions 
of axial and circumferential joints used in the con- 
ventional design turbine cylinders with split casings, 
which might be difficult to maintain in a tight condition 
with steam at such a high temperature. The materials 
used in the construction of the turbine have been fully 
discussed in a paper on * High-Temperature Steam 





Experience at Detroit,” by P. W. Thompson and 
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R. M. Van Duzer, Jr.* The turbine and generator 
were made by Messrs. The British Thomson-Houston 
Company, Limited, of Rugby, England, and the 
heaters were made by Messrs. The Griscom-Russell 
Company, of New York City. The unit was installed 
in Delray Power House No. 3, of Messrs. The Detroit 
Edison Company, in 1930. Before the tests were made 
the unit had been operated under load for more than 
4.700 hours, of which 1,500 hours had been with steam 


at 1,000 deg This operation involved a large number 


of separate runs. which caused noticeable wear of the 
high-pressure packing glands during the starting 
periods. Although the glands were refitted after this 
operation, wear was undoubtedly caused by 
starting the unit eight times before the final tests were 
made 

Test Procedure 
under various conditions, 
of steam at the throttle, temperature of sealing steam 
and) «exhaust Only 24 referred 
paper, those for 


some 


Forty runs were made on this unit 
such as load, temperature 
pressure, runs are 
to specifically in this 
which the operating conditions were the 
those for which the unit was designed. The loads on 
the unit were nominally 10,000 kW, 8,000 kW, 6,000 
kW, and 4,000 kW. The pressure of the steam at the 
turbine throttle was maintained at approximately 
390 Ib. per square inch absolute, by manual operation 
of a throttling valve at the superheater outlet. This 
throttle pressure was about 3 per cent. above that for 
which the turbine was designed. The temperature of the 
steam at the turbine throttle was maintained at 1,000 
deg. F. during the principal runs and at 900 deg. F., 
ROW) cle y F. and 700 deg. F 
Che steam supplied to the throttle was station steam 
of approximately 700 deg. F. that had been further 
superheated in an oil-fired superheater 


as they are 
nearest to 


on the supplementary runs. 


steam at a 
in the first-stage shell 


During most of the runs, saturated 
pressure slightly 
of the turbine was used to seal the high-pressure 
haft packing. In the earlier runs this differential 
was about 1-5 lb. per square inch, and was 


above that 


pressure 
gradually reduced to 0-5 as the runs 
Certain runs were repeated in order to study the effect 
of using sealing steam at 700 deg. F. The exhaust 
pressure during some of the runs was undesirably high, 
made in the summer time with warm 
condensing water, and no attempt was made to regulate 
the exhaust pressure to some constant value. Whilk 
the runs in the winter time were being made, the 


progressed. 


as they wer 


exhaust pressure was regulated to approximately | in. 
Hg absolute, for all loads by admitting air to the 
vacuum pump suction. During all runs the power 
factor was maintained at the design value of 80 per 
cent 

Each run was of such duration that approximately 
40,000 kWh This insured uniform 
accuracy in weighing condensate and measuring 
electrical output in all runs. The frequency of making 
instrument observations was adjusted on the runs of 
various lengths, so that there would be approximately 
the same number of observations on each run. Port- 
able telephones were used to synchronise the essential 
observations. The personnel consisted of 11 men. 
The pressures of the steam at various locations were 
measured with different types of instruments. Those 
of the steam at the throttle, at the sealing steam inlet, 
and at the higher pressure bleeder nozzles, were measured 
with Bourdon spring pressure gauges. The pressure at 
the low-pressure bleeder nozzle was obtained by means 
of a mercury manometer. The exhaust pressure was 
measured by two barometer-type mercury 


were generated. 


columns 
connected to tapped openings in opposite sides of the 
exhaust opening 
These two openings were in a 
vertical plane approximately 2 ft. beyond the last- 
Atmospueric pressure was measured by 
a mercury barometer 


distance piece between the turbing 
and the condenser 


stage wheel. 


The temperatures of the steam entering the throttle 
and of the sealing steam were measured by means of 
a potentiometer-type thermocouple system. lron- 
constantan thermocouples were peened into the outside 
surfaces of the pipe, which were well insulated. The 
wires of the thermocouples were electrically insulated 
from the pipe and were wrapped around the pipe before 
being led out through the pipe covering. The high 
vecuracy of this method of neasuring the temperature 
of steam flowing in a well-insulated pipe results from 
the very small temperature gradient from the flowing 
steam to the outside surface of the pipe. This tem- 
perature head is small, as only a very small amount of 
heat is conducted through the liberal thickness of pipe 
covering. All other temperature measurements except 
one were made with etched-stem thermometers. The 
exception was that of the steam entering the ninth- 
stage heater, which was measured with a thermocouple 
inserted in a thermometer well because of insufficient 
room to insert an etched-stem thermometer 

Measurement of the steam consumption Was com 


* See ENGINEERIN vol. exxxvi, page 661, (1933) 
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plicated because the amount of condensate from the 
hotwell, the sealing steam, the bled steam, the leak-off 
steam and leak-off sealing water had to be made 
separately. 
the pumps and the relief valves on the condenser 
and heaters was condensate from this unit. During 
the tests with steam at 1,000 deg. F., the condensate 
from the hotwell, instead of being pumped directly 
to the low-pressure heater, as shown in Fig. 2, was 
delivered by two pumps in series to open weighing 
tanks. From these tanks it flowed by gravity to an 
open dump tank, through a de-aerator, through a 
surface-type cooler, and to the suction of the hotwell 
pump shown in Fig. 2. Thus, it started through the 
feed-water heaters at substantially the same tempera- 
ture that it had at the hotwell outlet. The weighing 
tanks were provided with leak-proof dump valves and 
with large certified calibration weights, which could 
be applied at will by means of hydraulic jacks. 

The rates of flow of sealing steam to the high- 
pressure shaft packing and of the leak-off from this 
packing to the low-pressure shaft packing and heaters 
were measured by means of flow nozzles and differential 
manometers. Mercury under water was usually used 
in these manometers, but in order to increase the 
differential indicated by the manometers in some cases, 
acetylene tetrabromide was substituted for the mercury. 
Its specific gravity is 22-1 per cent. of that of mercury 
at 32 deg. The steam bled from the turbine for 
heating the feed water was supplemented in two of the 
heaters by leak-off sealing steam from the shaft pack- 
ings, as shown in Fig. 2. The condensate produced 
in the heaters was cascaded successively from the 
highest pressure heater to the lowest 
From the latter it was pumped into the feed-water 
circuit beyond the outlet of the lowest pressure heater. 
rhe quantity of steam bled from each extraction nozzle 
was calculated from the energy-balance of the three 
heaters. The known data entering into this energy- 
balance were: (1) The rate of flow of feed water through 
the low-pressure heater; (2) the rate of sealing steam 
leak-off from the high-pressure shaft packing to the 
heaters; (3) the pressure of the steam entering each 
heater; and (4) the temperatures of the heater drains 
entering the water circuit beyond the low-pressure 
heater, of the feed water entering and leaving each 
heater, and of the steam entering each heater. 

The small amount of sealing steam escaping from 
each of the four shaft-packing atmospheric vents was 
measured once during the tests by collecting the steam 
in a pipe leading to a small condenser. The weight of 
the condensate formed during a definite period deter- 
mined the rate of flow, which was assumed constant 
for all runs. The steam leak-off from the throttle 
valve and the control valves was condensed and, being 
unmeasured, was admitted to the suction of the pump 
which delivered the hotwell condensate to the weighing 
tanks. All the water used for sealing the relief valves 
on the heaters, as well as on the turbine exhaust, and 
for sealing the shaft glands on the pumps was conden- 
sate extracted from various points in the water circuit 
of the unit. In some cases the water had not yet 
reached the weighing tanks before it was withdrawn 
to be used for sealing purposes, while in the other 
cases it had been through the weighing tanks before 
being diverted from the main water circuit. In the 
former cases, the leak-off was collected in tanks and 
was periodically syphoned into the suction of the pump 
that delivered the hotwell condensate to the weighing 
tanks. In the latter cases, the leak-off was measured 
in open tanks and was then discarded ; but its magni- 
tude was not sufficient to affect the heater performance, 
whether it passed through the heaters or not. Although 
the leak-off in the latter cases was small, it was applied 
as a correction to the weighed water to determine the 
amount of feed water entering the low-pressure feed- 
water heater. 

The piping system for this unit was thoroughly 
isolated from the rest of the plant at all connecting 
points, by means of double valves with open drips 
between them. Tests for leakage of condensing water 
into the steam space of the condenser, and of cooling 
water into the weighed condensate as it passed through 
the cooler, which were continually made by the elec- 
trical conductivity method, showed that there was no 
in-leakage of water that was detectable. A careful 
test of the entire circuit through which condensate 
from both sources of steam passed was made. It 
showed that no steam of condensate escaped measure- 
ment. The errors in determining the entire steam 
flow very probably did not exceed plus or minus | per 
cent 

The generator output was measured by means of 
instrument transformers and an integrating watt 
meter which had a low multiplier, namely, 100. During 
one run with steam at 1,000 deg. F. and a load of 10.000 
kW. sufficient data were taken to calculate the heat 
transmission from the unit by radiation and convec- 
tion. These data included (1) the area of surfaces 
of the turbine, of the feed-water heaters, of the steam- 
extraction lines, and of the water piping between 


pressure one. 


The water for sealing the shaft glands of 
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heaters; (2) the temperatures of these surfaces : 
(3) the ambient air temperature ; and (4) the tempera- 
tures of other bodies that absorbed radiation from the 
unit. The only parts of the unit that were not well 
insulated were the bonnets of the turbine control 
valves and the pumps. All the instruments used in 
these tests were carefully selected for their appropriate- 
ness and reliability. They were calibrated with care, 
both before and after the tests. Some of them were 
occasionally given additional checks between runs. In 
the supplementary runs, during which the temperature 
of the steam at the throttle was 900 deg., 800 deg. or 
700 deg. F., all measurements were made as in the runs 
with steam at 1,000 deg. F., except that the hotwell 
condensate was not weighed, but was pumped directly 
to the feed-water heaters, as during normal operation. 
A carefully-calibrated integrating Venturi meter on 
the discharge side of the high-pressure heater measured 
the hotwell condensate plus the heater-drains. The 
probable errors in determining the entire steam flow in 
these supplementary runs were not more than plus o1 
minus 1-5 per cent. 
(T'o be continued.) 


7}-IN. CENTRE CROSS-SLIDING 
TURRET LATHE. 


THE turret lathe with a cross slide is unquestionabls 
a most useful machine tool for general repetition work 
in quantity, but in cases in which small lots of similar 
parts are dealt with at a time, there is a tendency t 
consider it unnecessarily elaborate. The work is. 
therefore, usually done on a centre lathe, though cost 
of production could be reduced and time saved by the 
use of a suitable turret lathe. Messrs. Alfred Herbert. 
Limited, Coventry, have recently produced a simple 
form of turret lathe, without a separate cross slide, 
but with a cross-sliding turret, which in simplicity of 
design approximates to the centre lathe, while retaining 
most of the advantages of the more complex type of 
turret lathe. Designed primarily for work usually 
put through in small lots, ¢.g., steam and water fittings. 
valve bodies, &c.. which require turning, facing and 
boring operations, it can, of course, also be used for 
larger quantities in place of the more expensive 
machines. In the new lathe, which is known as the 
Herbert No. 5 cross-sliding-turret lathe, all the machin- 
ing operations are effected by tools mounted in a hexa- 
gon turret, which is provided with automatic longitu- 
dinal and transverse motions, the work being carried 
in a chuck. The general character of the construction 
will, we believe, be sufficiently illustrated by the view 
of the main working parts given on the opposite page. 

The maximum swing over the bed covers is 15} in 
The spindle is flanged to take the chuck and is hollow. 
the hole being 2 in. in diameter, and the maximum 
distance from the flange to the face of the turret is 
31 in. The bed is of box section at each end, with a 
central portion of diagonally-braced girder section. 
in order to combine strength and stiffness with ample 
clearance for swarf. The ways are of inverted Vee- 
section and extend the full length of the bed at each 
side of the headstock, in order to provide support 
for the sliding covers attached to the turret saddle 
when this is close up to the chuck. The surfaces 
of both the ways and the covers are ground, so that 
entrance of dust and cutting lubricant is prevented, 
while the lubricating oil is well distributed. The 
bed stands in a deep tray, which, in turn, is supported 
on four feet. The connection of the feed at the turret 
end of the tray is, however, by means of a pivoted 
bearing, the actual support given to the bed being 
on three points, so that it is self-levelling, a feature 
rendering erection a simple matter. The lathe is 
designed for a single-pulley belt drive. The pulley 
is 8 in. in diameter and, when running at the normal 
speed of 500 r.p.m., gives a range of 8 spindle speeds 
in either direction, varying from 30 r.p.m. to 511 r.p.m.. 
through sliding gears and friction clutches. The 
speed changes are made instantly by the two levers 
seen at the front of the headstock, and the spindle is 
started, stopped or reversed by a horizontal lever 
on the top of it. The pulley runs in ball bearings. 
and the spindle in plain gunmetal bearings, lined with 
white metal. A self-contained motor drive of 5 h.p 
can be supplied if desired. The motor runs at 1,420 
r.p.m., and the drive is transmitted to the gear by a 
chain, housed in an oil-tight case. The gears, bearing~ 
and other mechanism in the headstock are lubricated, 
in both forms of drive, from an oil bath constructed 
in it. 

The feed box is bolted to a facing on the side of the 
bed below the headstock. The feed gear is driven by 
belt from the main spindle and provides four changes ot 
automatic feed, ranging from 40 cuts to 160 cuts per 
inch, to both the longitudinal and transverse motions 
of the turret. The feeds are selected by the rotatior 
of a small capstan wheel at the extreme left of our 
illustration. This is provided with a dial bearing 
in large figures the cuts per inch. Reversing is effected 
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73-IN. CENTRE CROSS-SLIDING TURRET LATHE. 


MESSRS. ALFRED 


BY 


ONSTRUCTED 


HERBERT, 


LIMITED, ENGINEERS, COVENTRY, 








a small lever. 


The facing for the feed box is| with it. 
extended and, if desired, a small box with a further | deep drilling can also be furnished. 





An internal supply through the turret for 
When the lathe 


reduction of 4 to 1, can be fitted, finer feeds of 160 cuts, | is fitted with a pump and a chuck, adjustable chuck 


320 cuts, 480 cuts and 640 cuts per inch being thus | guards can be supplied. 
The bottom of the feed-box forms an! can be swung up out of the way when the chuck wrench 


/btainable. 
oil bath for the gears. The turret-slide saddle has 
long bearings on the ways of the bed and is positively 
held down by gibs, while a lever is provided for clamp- 
ing it firmly to the bed. Lubrication of the ways is 
effected from syphon oilers on the saddle. The apron 
carries the mechanism for both sets of automatic 
feed. The lever to be seen in the foreground engages 
the transverse feed, a similar one on the other side 
of the handwheels engaging the longitudinal feed. 
The levers also release the hand feed. The feed release 
for each motion is by a dropping worm carried in the 





firm’s anti-friction worm-box, which ensures positive | 


disengagement. The hand feeds are effected by 
balanced hand wheels of which that for the longitudinal 


motion has an accurate indicator for obtaining length | 


dimensions within fine limits, and that for the transverse 
motion has an adjustable graduated index disc. A 
hexagonal stop bar is provided on the front of the bed 


| 


The front guard, of aluminium, 


is to be used. Provision is made for the attachment 
of a chasing attachment should this be required. 
Leaders and nuts, each pair being suitable for chasing 
a thread half its own pitch, can be furnished, left-hand 
leaders being, of course, required for left-hand threads. 
The leader is mounted at the back of the bed, so as 
not to interfere with the feed motion, and is driven 
through a leader shaft by a train of enclosed gears 
for the main spindle. A safety coupling with a shearing 
screw is incorporated. The leader nut is attached to 
a slide at the back of the saddle, the slide being moved 
to engage or disengage the nut by a lever at the front 
of the saddle. The chaser is withdrawn from the 
cut by the transverse feed screw. The chaser gears 
can be disconnected from the main spindle when 
not in use. A taper attachment mounted at the back 
of the saddle can also be supplied. It can be connected 
and disconnected from the front of the lathe, and may 


and is indexed by a handwheel, having numbers on| be used either for plain tapers or, with the chasing 
its periphery corresponding with the faces on the | attachment, for forming taper threads. 


turret. The stops engage a vertical plunger in the apron 
to trip the longitudinal feed and to form dead stops. 

rhe turret slide is mounted on the saddle and has a 
transverse feed of 7} in. from the centre of the spindle. 
rhe automatic feed is effected by screw and nut 
driven from worm and spur gearing in the apron. 








THE INSTITUTION OF WATER 
ENGINEERS. 


Ar the meetings of the Institution of Water Enzineers, 


The thrust of the feed screw in both directions is taken | held at the Institution of Civil Engineers, London, on 


n ball-thrust bearings. The bearing surfaces on the 
saddle are of ample dimensions both ways. Wear is 
provided for by means of a taper gib, which is also 
used for clamping the slide to the saddle. When the 
turret is in line with the axis of the spindle, a steel 
locating piece on the rear of the slide comes into contact 

th a steel abutment on the saddle. This piece, the 
‘butment and the saddle surfaces, are protected from 


ps and cutting lubricant by a cover attached to the | 


of the turret slide. Lubrication of the slide surface 
is effected from a well with wick syphons. The stops 
tor the transverse motion are carried on a hexagon 
bar indexed by a small handwheel. The stops trip 
the feed and act as dead stops. The stop 

turned into intermediate positions so that the stops 
the abutment on the turret slide should it be 


leat 


desired to run past one of them. The turret is hexagonal | 
| conduct tests with a pipe line of 60 in. diameter, passing 


‘ith a tool hole 2} in. in diameter on each face and 
eleved for a litthe more than half the circumference 
facilitate the insertion and removal of tools and 
prevent wear of the holes. The turret is indexed 
v hand, the indexing bolt being withdrawn by a lever 
n the left-hand side of the slide. 
imped after indexing by a special wrench. 
ptional fittings are a pump and splash guards. 





| 


bar may | 


The turret can be | 


Friday, December 1, the papers presented dealt with 
the important subjects of the rate of flow through 
pipes, particularly those having a concrete or bitumen 
lining, river flow measurements, and the troubles 
caused through algal growths in water supplies and 
the means of their elimination. 


FLow IN PIPEs. 


Mr. Alfred A. Barnes submitted two papers on 
water flow. In the first, he considered ** The Law of 
Flow through Disc-orifices in Pipe-lines.” Earlier 


work with the orifice method of measurement of water 
flow, the author claimed, was confined to pipes of 
small diameter passing small quantities of water. Only 
by the application of the principle of similarity, could 
the results so obtained be used in dealing with large 
pipe lines. It was, therefore, thought advisable to 


32,000,000 gallons of water per day. The orifice used 
was of 36 in. diameter and the range of flow varied 
from 7,640,000 gallons to 32,030,000 gallons per day. In 
addition to the measurement of the differential head 
at the orifice, it was arranged to determine the frictional 


loss in a length of 2,571 ft. of a new 60 in. concrete- 


} 
| 


rhe cutting lubricant is delivered through a telescopic | 


pipe at the rear of the bed to a jointed delivery pipe 
pported by a bracket on the saddle and travelling 





lined pipe for the various quantities of water. The 
tests were made on the Romsley Syphon of the Elan 
aqueduct. 

The orifice plate used was made of brass plate 3 in. 





25. 


thick, the central hole, machined to the exact required 
diameter, having a length of 4 in., and the remaining 
i in. of the plate being chamfered out in the down- 
stream direction at 45 deg. This arrangement was 
adopted to afford a sufficiently sharp-edged orifice, 
while avoiding any tendency towards damage. At each 
side of the orifice plate holes were drilled through the 
main at the top, to accommodate the pipes intro- 
duced to make connection to the necessary gauge- 
pipes, or recording floats. From the main pipe the 
water was conveyed to the measuring weir at Bartley 
Reservoir. This is 12 ft. long and has been frequently 
standardised against submerged orifices. As the new 
60 in. lined pipe was put down in parallel with the 
two original cast-iron mains of 42 in. diameter, it was 
possible, by cutting off the new main temporarily, to 
measure their frictional losses when passing the same 
quantities of water. 

The relationship of the gross drop in head at the 
orifice to the head regained in the downstream, was 
found to be: Head regained in feet = 0-328 x gross 
drop at the orifice in feet. The regularity of this 
proportion was very marked, and it was recognised 
that it permitted the use of the regained head, as well 
as the drop across the orifice, to calculate the quantity 
passing. The frictional loss in the pipe was found 
in relation to the drop at the orifice and to the regained 
head. The values were: orifice drop in head 

3-354 (frictional loss in feet) 4-™° and regained 
head = 1-1 > (frictional loss in feet)*-™5. 

The author found that his experiments showed slight 
variations in the supposed constant in the basic 
equation for flow through a disc orifice. Though it 
might have been assumed that the average value could 
reasonably be adopted, this would result in the intro- 
duction of a real error of more than 4 per cent., when 
comparing the results with orifice drops of head of 
0-20 ft. and 2-63 ft., respectively. It was, therefore, 
thought necessary to analyse the results in continua- 
tion with those of other investigators. As a sequel 
to this, using the test figures given by Dr. Engel,* 
it had been found possible to formulate a law for the 
flow through any sized orifice in any sized pipe. This 
proved to be of the form :—Q K d* h® where Q was 
the discharge through an orifice of known diameter (d) 
for any observed head (h). For very small orifices the 
value of the index *‘ a” was found to be practically 2 
and that of “4+” to be practically 0-5, but both were 
reduced as the ratio of the orifice to the pipe area 
increased. A few examples of the final equations 
for variations in the orifice area ratio (m) may be 
cited :— 


Discharge in cusecs. 


m. 
0-10 3-872 q)09787,0°4086 
0-20 3-928 di°9971),0°4985 
0-30 4-023 d1°9066),0°4983 
0-36 4-099 d1"9960),0°4980 
0-50 4-370 1'99897,0°4970 


DISCHARGE OF LINED PIPEs. 

The second of the papers by the same author dealt 
with the investigation of the results obtained in the 
determination of the loss of head in measured lengths of 
water pipes lined with concrete or bitumen. The process 
of centrifugally spinning such coatings in place was intro- 
duced, with the hope of preventing relatively acid 
water from having access to any metallic surface, to 
maintain the delivery capacity at a higher value than 
was formerly attainable. In addition to his own work, 
the author covered test work by other investigators, 
to obtain as complete information as was procurable. 
The cases dealt with covered a range of from 2-2 to 
32-0 million gallons per day in a single pipe, and the 
velocities were from 8 in. to 12} ft. per second. Care 
was taken to keep the data relating to the two types of 
linings separate at first, but it was found that no differ- 
ences between the two were observable over the whole 
range of the diameters dealt with, from practically 
1 ft. to 5 ft. diameter. The author found that the 
discharge was given by the equation : 

Q = 33-09 d 2-72 « ¢°% million gallons per day, 
where d is the diameter of the pipe line in feet and ¢ is 
the hydraulic gradient. The deductions were based on 
six sets of determinations with new and clean pipes. 
but unfortunately they included no cases of between 
15 in. and 30 in. diameter. The friction head (A) in 
feet was found to be : 

LQUsis 

d 9s 

where Q is the discharge in million gallons per day, / 
the length of the main in feet, and d the diameter in 
feet. In conclusion the author appealed for the pooling 
of the results of experimental investigations after long 
use of such pipes with a view to assessing the loss of 
efficiency that had to be provided for in design. 
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River FLow MEASUREMENTS. 
In the opening of his paper, on ** Practical River Flow 
Measurement and its Place in Inland Water Survey, 


* Dr. Engel, ‘* Measurement of Fluid Flow,” Civil 
Engineering, December, 1931. 
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as Exemplified on the Ness Basin.’’ Mr. W. N. McClean 
suggested that inland water supply required the estab- 
lishment of accurate measurements of flow applied to 
continuous records of water level and the presentation 
of water quantities in some easily understandable form. 
He then provided information on the work he had done 
in this reapect on the Ness Basin. Loch Ness is roughly 
24 miles long and has an area of 22 sq. miles, while its 
depth, over about one half of its extent, is over 550 ft 
A regular sway of 31 minutes duration, induced by 
wind, produces a variation in water level, sometimes 
amounting to 6 in. or more. The sway persists long 
after the wind has ceased, and seemed to be a pendulum 
effect maintained by the great depth. 

The ideal water level gauging station would consist 
of a well some 5 ft. or 6 ft. in diameter, with spiral 
staircase within and float and clock recording graph 
This was generally obtainable and the authors’ 
system was to use a series of short gauge posts, or small 
wells, with an air pressure box in the lowest well, the 
pressure in which was transmitted by a small air tube, 
and used to operate the pen lever of a recording graph. 
The river flow gauging apparatus used consisted of a 
double punt, with an observer's cabin, and a portable 
ropeway capable of spanning 300 ft. The boat was 
attached to a trolley on the ropeway by two head ropes. 
Poles fixed on shore, sighted by the observer from a 
fixed point in the cabin, established the up and down 
stream positions when gauging. The punts were made 
in halves for convenience in transport. The current 
meter rod was made up of a series of tubes stream-lined 
in section, the overall dimensions of which were 34 in. 
by 14 in. On the trailing end of the rod there was a 
copper strip, marked in 6 in. intervals by means of 
which the depth of the meter below the surface was 
observable from the cabin. Current meters were divis 
the dial recording type, which 
suffered the disadvantage for river work that they 
must be raised and inspected after every observation, 
and the electrical type, either working on the propeller 
principle or the bucket wheel system. Electrical faults, 
which were early causes of trouble, had been reduced 
by carrying the conducting wires in duplicate within 
the hollow meter rod, and by 
return 


not 


ible into two classes : 


using the rod itself as a 


ALGaAL GrowTus 


That the acceptance of copper sulphate as a universal 
algicide did not prove to be a satisfactory solution, of 
the complex difticulties associated with the presence 
and development of algae in reservoirs, was the opening 
contention made by Mr. J. W. Husband in a paper on 

Algal Growths and Water Supply.” New treatments 
were now available, but problems were still confronted 
After referring to certain rapidly developed, and other 
long-standing, algal troubles he had experienced, the 
author described the work he had in dealing 
with such matters for the waterworks undertakings of 


the Bedford Corporation The raw water supply 
there was obtained from two sources. The first was a 
riverside pumping station, where the lift was taken 


from a gallery in the porous 17 ft. thickness of oolite 
rock, alongside the River This supply always 
contained a variable quantity of algal spores and debris, 
together with a fluctuating of tine mineral 
silt. The occasional opening of the intakes invariably 
admitted much greater quantities of these impurities, 
whic h passed the coarse s« reens quite freely. The second 
supply was taken from a well, 60 ft. deep, by bucket 
plunger pumps. It contained no algal matter, and 
no appreciable sediment, but was much harder than the 
water. It was, therefore, desirable to draw the 
bulk of the normal supply from this well and to make 
up the deficit from the riverside station. All the wate: 
was combined in the mains, before passing into three 
large concrete-lined, and had 
inward sloping sides. They had always been subject 
to most extensive growths of fresh-water plants and 
alge, the latter appearing in typical seasonal cycles, 
and in rapidly successive When chlorine was 
rightly employed to protect the supply from the possi- 
bilities of harmful bacteria passing the filters, the 
treatment resulted attention being called to the 
presence of certain most undesirable impurities, which 
no bacteriological analyses of the town water would 
ever betray Attempts were made to destroy successive 
crops of the alge by the use of copper sulphate, but no 
lasting relief from tavte troubles resulted. Later, 
the occurrence of the growth of protococcus made it 


Ouse. 


volume 


(use 
The ae were 


reservoirs 


crops 


in 


impossible to keep the storage reservoirs in use for long 


periods, and necessitated the cleaning of the filters 
inder difficult conditions, while trouble was caused 
through the passage of algw through the filters. On 


original reservoir for 
attention was directed to large red patches 
due to the presence of swarms of minute 
water fleas, which choked the fish. Several hundreds of 
microscopical examinations of the appreciable live 
growths in the reservoir, and on the filter beds, failed 
to reveal any serious traces of algw which are notorious 
for the production of pronounced and specific tastes 


running off the water from the 
leaning. 
t water 
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in water. Because of excess dosage of the water with 
sulphur dioxide to effect de-chlorination, it was appre- 
ciated that any taste in the town water could not be 
attributed to the chlorination itself. All the open- 
sand filter beds showed a complete absence of gelatinous 
surface films, the sand surface being carpeted with a 
dark brown spongy layer of algal debris, diatoms and 
a fine mineral silt, in thickness up to about 1} in., 
according to the periods of service. The fine silt 
penetrated deeply below the sand surface and its amount 
appeared surprising in view of the small quantity then 
present in the raw water supply. It was then found, 
that following even moderate rains, the River Ouse 
was subject to very pronounced turbidity, becoming 
four to five times the normal, due to exceedingly fine 
suspended matter. Further, it was established that 
only about 30 per cent. of the fine suspended matter 
normally present in the raw water was deposited in the 
three to four days, which the supply took to traverse 
the reservoirs from inlet to outlet. It was, therefore, 
obvious that the water reaching the filters contained 
large quantities of this troublesome silt. Its extreme 
fineness enabled some of it to pass completely through 
the filters. Under such conditions it was not surprising, 
therefore, that diatoms and particles of algal debris 
were found in appreciable quantities at the bottom of 
the sand bed. In looking for causes of the taste in 
the water, the conclusion could not be avoided that it 
was due to the excessive amount of decaying algal 
growths in the reservoirs, and interference with proper 
filtration by the deposit of the fine sediment, in place of 
a filter film, together with the complete absence of 
acration of the raw or filtered water. Successful 
results were obtained when potassium permanganate 
was applied to deal with the original algal infection 
in the raw water supply. This method of working, not 
only improved the palatability of the supply, but 
avoided the costly and frequent cleaning of storage 
reservoirs, and the constant running to waste of grossly 
contaminated raw water, and the serious organic foul- 
ing of the filter beds. Where a raw water was con- 
taminated with algal growths and also contained a fine 
suspension of mineral sediment, it was desirable to 
retain the latter in the water supply as long as possible 
before artificial precipitation was resorted to. The 
presence of this sediment prevented rapid development 
of algal growth, by greatly reducing the power of the 
daylight to penetrate beneath the surface of the water. 
Since the introduction of the potassium permanganate 
treatment, the quality of the water supply had been 
definitely improved, and further progress was antici- 
pated on the completion of works to remove the mineral 
silt from the raw water and to provide thorough 
aeration before it flowed to the filter beds. 
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| the top cover plate of the breaker. 
plate nuts can then be removed, and the tank lowered 
If the bars are not placed in position, the operation 
of the screws lowers the complete breaker, so that it 
can be withdrawn from the unit on a truck. 

Interlocks are provided, so that the breaker can 
neither be raised nor lowered when it is closed ani 
so that it cannot be raised without the tank. Further. 
more, the tank cannot be removed unless the breake: 
is in its isolated position. When the switch is isolated 
the *bus bar and circuit connector sockets are protected 
by a coverplate. 

The "bus bars, which are made of hard drawn copp«' 
strip, are contained in sheet steel plate chamber- 
They are arranged so that their section can easily |» 
increased when it is desired to extend an existing 
board. After lowering the circuit breakers and insertinz 
a short shutter plate, which covers the live *bus ba 
sockets, but leaves the cable sockets exposed, th: 











COMPACT SWITCHGEAR FOR 
SUBSTATIONS. 

Messrs. General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, have recently 
brought out a compact switchgear unit for employment 
in sub-stations, kiosks and other situations where the | 
space is limited. It has been designed in accordance 
with the appropriate British Standard Specification 
and Home Office Regulations, and is suitable for use 
on single or polyphase systems operating at pressures 
upto 11 kV. The unit, a view of which is given in the 
accompanying illustration, is arranged for floor mount- 
ing, and is designed so that it can be combined with others 
to form a new, or to extend an existing, switchboard. 
It is built up of sheet steel plates fixed to an angle-iron 
framework and is jig assembled, so that units of the 
same current-carrying capacity, rupturing capacity 
and voltage are interchangeable. As will be seen, the 
at the top, with the circuit- 
breakers below, the latter being designed for vertical 
isolation Self-contained hinged panels, | 
which allow the back connections to be inspected | 
when desired, are provided for the instruments. The | 
current transformers are housed in a separate compart- 
ment at the back of the "bus bar chamber with the 
voltage transformers. which are of the air or oil- 
insulated type, above. 

The oil circuit-breakers of the firm’s standard 
type for this class of work, except that the terminals 
are of the blade contact pattern and are designed to 
engage with the fixed contacts of the "bus bar and 
circuit connectors. These fixed contacts are of the 
line contact controller pattern and are shrouded in 
vitreous porcelain sleeves. It is claimed that this 
combination has the advantages of permitting self- 
alignment and self-cleaning. so that good contact is 
ensured. The breaker and its tank are raised or 
lowered by two screws, which are operated through 
bevel gearing by a handle at the front of the unit, 
correct registration of the breaker contacts with the | 
*bus bar contacts and circuit connectors being ensured 
Two bars are supplied. which enable the 
inspected. These inserted 
framework support 


*bus bar chambers are 


drop-down 


are 





by guides 
breaker contacts to be 
horizontally in holes in the 


are 
and 





outgoing cables can be tested by making the necessai 
connections to the fixed cable contacts. 

The overall height of an 11-kV, 150,000 kVA, th 
phase unit, with potential transformer is 7 ft .6 in., the 
width being 2 ft. 6 in.. and the depth over the operating 
handle 3 ft. 11} in. 


Lectures ON Power-Factor CorRRECTION.—A cour 
of three special advanced lectures on “‘ Apparatus 
Power-Factor Correction " will be delivered by M: 


B. D. Hoseason, at 5.30 p.m., on Fridays, January !% 
and 26, and February 2, 1934, in the Department of 
Electrical Engineering of the Faculty of Engineering ot 
King’s College, Strand, London, W.C.2. The lectures 
will be illustrated by lantern slides and oscillograph 
demonstrations Admission is free and no tickets a 

required. 


Tuimo-Ciass SLEEPING Cars.—-A new type of third- 
class sleeping car, not convertible for day use and 
embodying a number of features of special interest 
is being introduced into service on the Anglo-Scottish 
night expresses of the London, Midland and Scottis! 
Railway. The new cars have been designed by Mr. W. A 
Stanier, chief mechanical engineer of the railway, anc 
have been constructed at the Derby Works of the Com 
pany. The coach is of the corridor type, containing a! 
attendant’s compartment and seven compartments 
giving sleeping accommodation for 28 passengers. TT: 
eliminate track and running noises, the floor is mad 
up of cork sheeting, 14 in. thick, laid on dovetail 
steel sheeting. In addition, a blanket of insulating 
material is fitted to the whole of the underside of th 
body floor. The attendant’s compartment is fitt 
with a gas-heated hot-water boiler for supplying wat 
for teas, and with cupboards for crockery and provision 
The length of the coach, over the buffers, is 68 ft. 5 i 
and the length over the body is 65 ft. 1 in. The width 
of the coach at the waist is 8 ft. 11} in., and the tar 
weight, 76,160 Ib. 





The breaker top- 
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WATER POWER DEVELOPMENTS 
IN FINLAND. 
(Concluded from page 5.) 

Ir is not the purpose of this article to deal with 
any of the stations in detail, but it will help to a 
general understanding of the hydro-electric progress 
which Finland has made if leading particulars of 
some of the more important are given. Views of 
the exterior or interior of six of these stations are 
given in Figs. 5 to 12 on Plate IT and Figs. 13 to 16 
herewith. The largest station in the country, Imatra, 
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| canal and tail-race. The inlet canal, 500 m. long, is 
| 85 m. wide and the tail-race is 400 m. long, and has 
|a bottom width of 30 m. and a depth of water of 
/11 m. The tail-race was blasted out of the solid 
rock, its bottom being 28 m. below ground level. 
The construction of the power station channel has 
| formed an island, on the other side of which the | 
channel carrying surplus water from the rapids is 
situated. The water passing down this channel is 
controlled by the regulating dam which is illustrated 
in Fig. 5 on Plate Il. The dam is provided with 
two roller gates 17 m. wide and a 12-m. sector gate, 
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is illustrated in Figs. 5 to 7. This station, having, 
as will be seen from the Table previously given, 
an installed capacity of 110,000 turbine horse-power, 
is situated on the Imatra Rapids in the south-east 
f the country. The rapids form part of the River 
Vuoksen which flows from the Saima lake system 
into Lake Ladoga. The position of the station is 
shown in Fig. 2. It was constructed by the State, 
ind at first operated as a Government undertaking, 
but is now controlled by a company, the Imatran 
Voima O.Y., of which, however, the State owns 
nearly all the capital. 

The station, which is planned for an ultimate | 
capacity of 216,000 turbine horse-power, is situated | 
on a largely artificial channel made up of the inlet | 


INTERIOR OF HéGrors Power STATION. 


| vertical single Francis turbines coupled to three- 


, which is used to pass floating timber and ice. 
| Extensive embankments had to be constructed 
above the dam to prevent the flooding of adjacent 
|low-lying land. As a result of these works, the 
| station operates under a head of 24 m. which is 
unusually high for the country. 

Exterior and interior views of the power station 
| are given in Figs. 6 and 7, the former is a view from 
downstream and shows part of the tail-race. The 


On 


machinery installation consists of four 27,500-h.p. | 





phase alternators giving 24,000 kVA at 0-8 power 
factor. The machines generate at 11,000 volts, 50 
periods. The speed is 125 r.p.m. The current from 
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switching station where it is stepped up to 120 kV 
for long-distance transmission and to 22 kV and 35 
kV for local transmission. The 120-kV transformers 
and switchgear are situated in the open and have 
withstood the winter climate conditions quite satis- 
factorily. The 120-kV transmission lines, which, 
among other places, supply the capital Helsingfors, 
and Turku on the Gulf of Bothnia, have at present a 
length of 560 km., but this will be increased to 
720 km. this year. There are 10 substations on 
the 120-kV lines, in which the current is stepped 
down to 35 kV, at which it is supplied to large con- 
sumers. There are also nine smaller substations, 
which step down from 35 kV to20kV and 10 kV. At 
Varkaus substation a secondary voltage of 47 kV 
is employed on account of the great length of the 
distribution lines. One of the important customers 
of the station is the Enso-Gutzert O.Y. works, which 
takes a 40,000-kW off-peak load for an electric 
steam boiler plant, stated to be the second largest 
in the world. The steam produced is employed 
in connection with the manufacture of cellulose. 
The turbines in the Imatra station were supplied 
by the Tammerfors Linne-och Jernmanufaktur A.B. 
in collaboration with the Verkstaden Kristinehamn 
of Sweden. The alternators were constructed by 
the Allminna Svenska Elektriska A.B. of Viisteriis, 
Sweden. 

The Abborfors Station, the second largest station 
in the country, and which is illustrated in Figs. 8 
to 10 on Plate II, is situated at the mouth of the 
River Kymmene where it discharges into the Gulf 
of Finland. It is owned by the O.Y. Abborfors A.B. 
The dam shown in Figs. 8 and 9 has been con- 
structed across the river; it has two roller gates and 
seven regulating sluices, some of which can be seen on 
the left of Fig. 9. The tail-race lies on the other side 
of the power station as shown in Fig. 8. The dam 
holds up the water to give a working head of 11 m. 
The station contains two vertical single-wheel 
Kaplan turbines each of 16,000 turbine horse-power 
at 10-9 m. head, with a normal speed of 107 r.p.m., 
and a maximum speed of 270 r.p.m. The turbine 
wheels are 4,560 mm. in diameter making them the 
tenth in order of size of the Kaplan turbines which 
have been built. Each turbine, which passes 130 
cub. m. of water a second, weighs 200 tons, the 
governor gear weighing 30 tons. The turbine axial 
load when in operation is 260 tons. The turbines, 
which have stainless steel adjustable vanes, were 
built by the Verkstaden Kristinehamm and Tam- 
merfors Linne-och Jernmanufaktur A.B. 

The alternators, which have direct-connected 
exciters, are of Allmainna Svenska Elektriska A.B. 
manufacture. Each has an output of 16,000 kVA at 
0-75 power factor and 107 r.p.m. Three-phase cur- 
rent at 6,600 volts and 50 periods is generated. The 
alternators weigh 288 tons each, so that the total 
weight of each unit is nearly 500 tons. This station 
also supplies power to Helsingfors, the Imatra station 
delivering only about two-thirds of the consumption 
of the city. The Abborfors station also supplies 
power to the Karhula works of the Insulite Company 
of Finland, over the 70-kV transmission line of the 
South Finnish Power Company, the Sydfinsha 
Kraftobtiebolaget. 

The next station, illustrated on Plate II, that 
shown in Fig. 11, is situated on the middle fall of 
the Tampere rapids. It is being constructed for 
supply to the town of Tammerfors. The station, 
which contains two 5,500-turbine horse-power 
Kaplan turbines running at 125 r.p.m. under a head 
of 7 m., was expected to be finished last year. There 
are other stations situated on the Tampere rapids 
which form good examples of the industrial develop- 
ments which are taking place. An example is 
furnished by the power station of the Tammerfors 
Linne-och Jernmanufaktur A.B., a large firm 
engaged not only in the iron and steel, but also in 
the linen industry. The town of Tammerfors (or 
Tampere), through which the Tampere rapids flow, 
has been described as the Manchester of Finland. 
There are three main falls on the rapids and on the 
upper of these two power stations are situated. ‘These 
are the one we have already referred to and the 
station of the large textile firm, Finlayson and 
Company A.B. 

In the Finlayson. and Company station, there 





the power station is taken to a transformer and 


are vertical units of a total capacity of 4,350 turbine 
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horse-power r oupled to electric generators. The cur 
rent is partly employed in the company’s works and 
partly distributed. The Tammerfors Linne-och Jern 
manufaktur station contains six horizontal] turbines 
direct connected to pulp grinders and of a total 
capacity of 1,600 h.p., and, in addition, four electric 
generating sets of a total capacity of 2,340 h.p. All 
the power is used in the company’s own works. The 
turbines in all these three power stations were sup- 
plied by the Tammerfors Linne-och Jernmanufaktur 
A.B. in collaboration with the Verkstaden Kristine 
hamn of Sweden. Some of the generators are of 
Finnish make, some Swedish and some German. 

The bottom figure on Plate IT, Fig. 12, shows a 
large industrial plant situated at Myllykoski on the 
Kymmene river. It is owned by the Yhtyneet 
Papieritehtaat O.Y. (The United Paper Mills, 
Limited). The station contains four geared water 
turbines driving both pulp grinders and electric 
generating sets and, in addition, an independent 
electric generating set. The former sets consist of 
double-wheel horizontal Francis turbines, each of 
2,000 h.p. They are supplied through a syphon 
arrangement. Owing to the low head of 5 m., the 
turbine speed is only 79 r.p.m. and gearing is con- 
sequently interposed between the machines and the 
grinders. This raises the speed to 230 r.p.m. The 
independent electrical set consists of a 5,500 turbine 
horse-power Kaplan turbine with a wheel 4-1 m. 
in diameter and running at 94 r.p.m. It is direct 
coupled to a three-phase alternator. The whole of 
the power generated is used in the company’s mills. 
The Francis turbines were supplied by Messrs. J. M. 
Voith of Heidenheim and the Kaplan turbine by the 
Tammerfors Linne-och Jernmanufaktur A.B. in 
collaboration with the Verkstaden Kristinehamn. 
The generator for the Kaplan turbine set was 
supplied by Messrs. Brown Boveri of Baden, 
Switzerland. 

Two further stations are illustrated, in the views 
given in Figs. 18-16. The first of these, the Hégfors 
station has, as will be seen from our Table, an 
installed capacity of 10,000 h.p. The station, 
which is situated some 20 miles down stream from 
Myllykoski, is owned and operated by the Karhula 
O.Y., the power generated being transmitted 
to the firm’s works for the manufacture of mill- 
board and mechanical pump, and also to the steel 
foundry and machine shops, which the company 
also operates. The station contains two 5,000-tur 
bine horse-power vertical Kaplan turbines supplied 
by the Verkstaden Kristinehamn of Sweden, in 
collaboration with the Tammerfors Company. The 
machines can be seen in the interior view of the 
power house givenin Fig. 14. They operate under a 
head of 12-5 m. and run at 214 r.p.m. The direct- 
coupled alternators, which were built by the Finska 
Aktiebolaget Gottfr. Strémberg of Helsingfors, 
generate three-phase current at 6,600 volts. The 
Aetsi station, of which an exterior view is given in 
Fig. 15 and an interior view in Fig. 16, has a total 
capacity of 8,700 turbine horse-power. It is 
operated by the Bjérneborgs Kraft A.B. and, as 
will be seen from Fig. 2, is situated on the Kumo 
river in the south-west of the country. The gene- 
rating voltage of the station is 3,000 and the current 
is stepped up to 70,000 volts and 20,000 volts for 
distribution to neighbouring industrial plant and for 
general supply. The station, which operates under 
a head of 5 m., contains six single-wheel vertical 
Francis turbines, each of 1,830 turbine horse-power, 
coupled to three-phase generators. The turbines 
were manufactured by the Tammerfors Company in 
collaboration with the Verkstiden Kristinehamn, 
and the alternators by the Allmiina Svenska Com- 
pany. 

With reference to other water-power stations in 
Finland, some of which appear in our table, it may 
be said that the various power plants of the country 
may be divided into three groups. The first of 
these, consisting of stations concerned with general 
power supply, is headed by Imatra, which has 
already been described. This station supplies 
power throughout the whole of southern Finland. 
Nokia, with a capacity of 27,600 turbine horse- 
power, belongs to the same class. This station was 
the pioneer of electric-power distribution in the 
country, and supplies the city of Tammerfors and 
the surrounding districts. As described above, this 
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from adjacent industrial power stations. 
Oulu, Nykarleby and Pitkikoski are other examples 
of general supply stations. 

The second group of stations, covering industrial 
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plants, is much more extensive. Some of the 
stations of the larger enterprises of this kind have 
been dealt with above, as, for instance, the Hégfors 
station of the Karhula O.Y. There are similar 
industrial stations at Varkaus and Kauttua. The 
Yhtyneet Paperitehtaat has stations at Myllykoski, 
Jaimsainkoski and Simpele, while the Kymmene 
Aktiebolag, which is the largest paper-making firm 
in the country, has stations at Kuusankoski and 
Voikka. Many of these stations also supply power 
to the towns in which they are situated. There are 
other industrial plants of a more local and isolated 
kind, such as Kyréfors, Ainekoski and Laskeli, 
all of which are important wood-working enter- 
prises. A third group of power plants, of which 
Enso and Tainionkoski are examples, are connected 
with industrial plants in which the Finnish State is 
the principal shareholder, and in which the State 
interest is concerned more with the development of 
the industry than with the development of general 
power supply. 

A final matter of interest in connection with the 
design and lay-out of Finnish water-power stations, 
to which some reference may be made, concerns 
the timber industry of the country. The rivers 
form the national means of transporting the logs 
from the wide-spread forest areas of the country 
to the saw mills and shipping ports. Transport of 
this kind is carried on on a very extensive scale, 
and on the Kymmene River, for instance, reaches 
the quantity of some 10,000,000 logs a year. It is 
necessary to make arrangements to permit the flow of 
this timber traffic past the dams and power stations 
as speedily and easily as possible, and with the 
minimum loss of water. During the spring spate, 
when water is abundant, the logs are generally 
floated through the overflow sluices. A sector gate, 
movable downwards, of the type shown in the 
illustration of Myllykoski station, Fig. 12, on 
Plate II, has proved very effective. The sector 
gate is the one on the right in that view, next to 
the power station. 

When water is less abundant, and has to be 
conserved for power-producing purposes, the timber 
is passed through logging chutes. Arrangements must 
be made for directing the logs towards the chute, 
and various lay-outs have been devised. The log 
bay at the Hégfors station is illustrated in Fig. 17, 
opposite. It can also be seen in the general view 
of the station given in Fig. 17 on page 28. The 
inlet channel is formed by the guides shown, which are 
secured at their inner ends to the logging passage 
and supported at their outer ends by a pontoon. 
The inlet to the channel is controlled by a gate, 
movable downwards. A horizontal bottom guide 
plate is hinged to the logging gate, which moves 
downwards and controls the entry of the logs to 
the chute. In this way the minimum amount of 
water necessary to float the logs on to the chute is 
allowed to pass. A current, created on the surface 
of the water by pumps, carries the logs forward. 


THE COMBUSTION OF PULVERISED 
FUEL. 
By G. E. Foxwe tt, D.Sc., F.Inst.P., F.Inst.F. 


A point that should be stressed strongly in 
connection with the problem of combustion of 
pulverised fuel, which is a matter of peculiar 
interest at the moment, is that it is not primarily 
an engineering problem; it is a problem for the 
combined attention of the chemist, the physicist, 
and the engineer. It is by no means true to suppose 


that all coal dusts are similar in character and can | 
be judged solely from their calorific value and ash | 
|uniformly that there is little difference of tem- 


and water content. One of the primary problems 
of the future is to be able to burn all coal dusts with 
equal facility; although at the present time this 
object has not been achieved, much can, none the 
less, be done by a suitable selection of coals. 

In the boiler furnace, according to modern 
ideas, the aim should be to attain the highest 
possible flame temperature in order to increase the 
rate of heat transmission. The increasing use of 
preheated air is one direction in which this tendency 
is shown. In other types of furnace a softer flame 
may be preferred. Both of these objects may be 
achieved by a combination of size of grinding and 
selection of coals. In the extreme case, as is 
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known, too coarse grinding results in the emission 
of smoke from the furnace, showing a combination 
of highly “soft” flame with, possibly, a reducing 
atmosphere. 

It*is more general practice that an intense 
flame is required, and this necessitates that the 
fuel shall be burnt as rapidly as possible. Fineness 
of grinding is one of the essentials for rapid com- 
bustion. To attain maximum load it is only 
necessary to grind the fuel to a limited degree of 
fineness, any further reduction in size showing 
much less influence on the combustion time. There 
is an economic limit to which grinding may be 
carried in the search for reduced time for combus- 
tion. The chief object to be borne in mind must 
be the adjustment of the chemical and physical 
qualities of the fuel, grinding being carried out 
only to the point of securing the necessary shortening 
of the combustion time. It is the present writer's 
contention that one of the primary problems of the 
combustion of coal dust is to allow of burning 
material larger in size than that now allowable— 
say, between 1 mm. and 0-25 mm. maximum size. 
A burner now being developed by the Fuel 
Research Board appears likely to assist in achieving 
this object when the experiments are ultimately 
completed. 

To understand the nature of the influence exerted 
by the coal during the combustion process it is 
necessary to consider briefly the behaviour of 
different coals when heated. 


chiefly oxides of carbon and some water vapour. 


perature range 0—350 deg. C. the coal evolves | 





| probably before coke of the high-temperature class 
| has formed. 
Non-coking coals do not yield this plastic stage 
| followed by the balloon structure. Gases are 
| distilled from the coal without changing its outer 
form, but leaving behind a network of minute pores, 
somewhat akin to the structure of charcoal, and 
possessing a highly-combustible property. For 
| what reason is not definitely determined, but it is 
|found that the particles of non-coking material 
| burn more rapidly than the coking coal. Coals, 
'as is well known, consist of four constituents 
fusain, clarain, vitrain and durain. Of these, fusain, 
| which is entirely non-coking, is highly combustible 
jand is in a class to itself. Vitrain and clarain are 
| both highly coking. Durain is hard and apparently 
unpromising material for rapid combustibility ; 
it is virtually non-coking and, perhaps for this reason, 
actually burns faster than vitrain and clarain. In 
three coals examined by Godbert, the durain burnt 
faster than vitrain in each instance, but the ratio 
of the increased rate was not constant, being from 
1-2 to 1-9. It appears, therefore, that it might 
be advantageous to use dusts from non-coking coals. 
On the other hand, these dusts are higher in inherent 
moisture, frequently containing as much as 13 per 
cent. of water as against 1 per cent. in the case of 
the coking coal. This inherent moisture is physi- 
| cally adsorbed on the surface and does not interfere 
| with the grinding, but it does affect the calorific 








During the tem-| Value and the flame temperature. That is an 


additional reason for preheating the coal. 


The ease of combustion of durain is determined 


Of itself it undergoes no change of interest to the | by the proportion of plant remains it contains. 
combustion engineer; such gases as are evolved are | Fusain consists entirely of plant remains, while 


more of a hindrance than a help to the combustion | 
process. One typical semi-bituminous coal, taken | 
purely at random and as an example, is recorded by | 
Porter and Taylor as yielding at 350 deg. C., 0-88 

per cent. of water and 0-33 per cent. of gas by | 
weight, of which 40 per cent. by volume consisted of | 
carbon dioxide. This preliminary distillation of 
the coal absorbs heat and occupies time. It yields | 
in combustible gases little or nothing of equivalent | 
value. It appears, therefore, to be incorrect practice 

to allow this stage to occur in the furnace. In 

point of fact, the ignition temperature of most | 
coals lies below 250 deg. C., “ ignition temperature ” | 
being here defined as the temperature at which | 
the coal when heated in air begins to rise rapidly | 
in temperature, thus indicating the near approach | 
of vivid combustion. The first tentative conclu- 

sion that arises from a preliminary survey is that 

the pulverised coal should theoretically be heated to 

350 deg. C. before being fed into the furnace. To | 
effect this preheating safely and economically would 

then be one of the problems of the future. This 

conclusion will be further examined later. 

It is at temperatures above 350 deg. C. that coals | 
differ so greatly in properties one from another. 
These differences depend on whether the coals are | 
coking or non-coking. A coking coal begins to 
swell and passes through the state known as the 
plastic stage. This pastiness or plasticity, is 
caused by the liquefaction of a portion of the coal 
which is then extruded on to the surface of the | 
particle by gases generated in the interior. When 
a very small particle of coal is rapidly heated the 
phenomena are different from those occurring when 
larger particles are carbonised in the coke oven or | 
gas retort. The rapidity of the heating coupled | 
with the smallness of the particle prevents the 
fluid material from being forced on to the surface ; 
instead, it forms a uniform fluid distributed between 
a solid framework. The particle heats up so 


perature between the centre and the outer edge. 
Whatever is liquefiable, therefore, is liquefied 
almost simultaneously throughout the particle, and 
at the same time gas is evolved. The particle 
being plastic as a whole, is blown into a sphere or 
balloon, which if examined in a strong light is seen | 
to consist of a solid opaque framework, the space 
between the frames being filled in by the fluid. 
As soon as the evolution of gas goes a step farther 
the balloon is burst, the exceedingly thin envelope 
—now consisting of low-temperature, highly com- | 
bustible coke—is opened to attack by oxygen 





from both sides, and complete combustion results, | 


vitrain and clarain contain but little of these bodies. 
Another conclusion therefore follows from the 
foregoing observations. Since the rate of combus- 
tion is greatly accelerated by rise of temperature, 
and since the use of non-coking and of preheated 
material should increase the rate of combustion, 
there arises the possibility of improving the boiler 
efficiency by mixing coals of poor coking quality 
with coking coals of high calorific value. It is 
important that, if mixing is adopted, it should be 
uniform, otherwise there will be variations in the 
furnace temperature and consequently in the 
efficiency and in the proportion of unburnt carbon. 
Experiments performed at comparatively low 
temperatures, about 950 deg. C., indicate that an 
increase in the combustion temperature of 250 deg. C. 
results in the period required for complete combus- 
tion being reduced to one-third of its value. This 
increase in temperature obiainable by mixing 
suggests also that coal used for pulverised fuel 
firing should be examined microscopically, and that 
coals should be selected that are rich in plant 
remains. It may ultimately even be accepted that 


only such coals and the non-coking coals will be 


selected for coal-dust firing. 

The combustion of a particle in the furnace 
depends upon two consecutively-acting factors. 
One of these is the rapidity with which the particles 
of coal are heated to their ignition temperature, 
and the other the rate with which oxygen can be 
brought into contact with the carbon residue 
remaining in the particles after the gases have heen 
largely distilled away. If cold air and cold coal are 
charged into the furnace, it is clear that an appre- 
ciable, but quite incalculable, time will be occupied 
in raising the temperature to that of ignition. If, 
however, the air is preheated so that the particles 
of coal during the first fraction of a second of their 
travel in the furnace meet such conditions that their 
surface temperature is raised to 500 deg. C. (to 
take an arbitrary figure), it is possible to calculate 
in a comparative manner the effect of preheating 
the coal. It is thus of interest to consider at what 
time after entering the furnace, the temperature 
in the interior of particles of various sizes reaches, 
say, 350 deg. C. The methods for doing this have 
been worked out by A. Schack (Stahl und Eisen, 
1930, vol. 50, page 1290). To simplify the calcu- 
lation, the increase in the specific heat and thermal 
conductivity of the coal and coke with increasing 
temperature are neglected, an average figure being 
taken without influencing the results greatly. The 
calculation shows that with an initial surface 
temperature of 500 deg. C. and with particles of 
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various diameters the time taken for the interior 
to reach 350 deg. C. is as follows :— 


mm, mm. mm. 
Diameter of particle of coal... 1-0 0-25 0-1 
Time, in seconds 0-38 0-023 0-0038 


These times are calculated, it must be emphasised’ 
on the assumption that the surface of the particles 
is suddenly heated to 500 deg. C. as the coal enters 
the furnace. In practice, a period, approximately 
constant in duration, must be allowed for any size 
of particle to attain a surface temperature of 500 deg. 
C.; when these two periods are added the effect 
of using preheated coal may be very much larger 
than appears likely from the foregoing calculations. 
Just how great the effect will be can only be deter- 
mined experimentally ; the discussion here given, 
however, serves to illustrate that the practice, if 
it could be adopted, would be valuable in making 
possible the combustion of larger pieces of coal 
dust, though whether the preheating could be 
achieved at a lower cost than the finer grinding 
of coal now considered necessary, remains to be 
seen. 

There is also room for experimental work upon 
the rate of combustion of coal when finely powdered. 
Formerly, it was believed that the time required 
for combustion was relatively very large and pow- 
dered fuel furnaces were made correspondingly 
vast in size—the term “ cathedral ” has been applied 
to them. A little development work, however, 
reduced alike our conception of the period of 
combustion and the size considered necessary for the 
combustion chamber. The problem is that of 
bringing a very large volume of airinto contact with 
a very small particle. The adoption of the turbulent 
flow principle has reduced the period of combustion 
considerably. There can be little doubt that, at 
present, the time taken to burn the particle in the 
furnace is greater than the time taken to raise the 
coal particle to the temperature of ignition ; there 
is, however, no definite proof that this is so, and 
until the relative times are settled, the designer is 
working to some extent without adequate guidance. 

It is worth the while of designers, and of those 
interested in the application of powdered coal, to 
take some trouble to investigate the many problems 
that remain before the maximum efficiency is 
achieved, and moreover, it is worth their while to 
engage in scientific research upon all the problems 
involved, which are not confined to the design of 
the burners and the pulverising plant. There is a 
distinct possibility that pulverised fuel will be 
the industrial heating agent of the future. Indus- 
trial heating agents must be (a) as cheap as possible, 
including in the term “ cheap,” the furnace efficiency 
and other factors which operate in making a fuel 
cheap in use, and (b) it must be capable of being 
applied automatically so that labour and the dis- 
turbances caused by hand operation shall be as 
inconspicuous as possible. While no one method 
of heating and no one heating agent can ever have 
universal applicability, there can be no doubt 
that powdered fuel has a very definite future. 
For the conditions set forth above, powdered fuel is 
cheaper than its competitors. The present writer 
holds no brief for powdered fuel; he regards the 
subject purely from the standpoint of the indepen- 
dent fuel technologist. There are industrial centres 
in which gas is obtainable for industrial purposes 
at as low a price as 34d. per therm; coal used for 


powdered fuel and having a calorific value of 
2,000 B.Th.U. per Ib. may be taken as costing 
20s. a ton, while fuel oil, of a calorific value of 


18,500 B.Th.U. per lb., with the recent tax upon it, 
cannot be much less than 60s. a ton, even for large 
installations. On these figu-es, we have for the cost 
of 100,000 B.Th.U. (one therm) : 


Relative 





Pence. Cost. 

Powdered coal 0-9 100 

Oi 1-75 195 

Town's gas 390 
Surplus coke-oven gas at 6d. per 

1,000 ft 1-2 133 


When every allowance is made, the only one of these 
fuels that can compete on a cost basis with powdered 
coal is coke-oven gas when used at the coking plant, 
& supply not of general availability. This does not 
mean that to-day it would be a paying proposition 
forevery user of fuel to change over to powdered fuel 
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There is much work to be done before that change |to the importation of hollow shells from England. 
can reasonably be advocated. The argument shows, | Swedish engineers soon grasped the value of 
however, how wide a field is open to those who will| both processes, and the reliability of their steel 
conduct serious scientific research upon the prob-|led to them becoming keen competitors and the 


lems of powdered fuel. 


THE MANUFACTURE OF SEAMLESS | 


TUBES. 
By Gipert Evans. 


FortTy-FIVE years ago the introduction of rotary 
piercing of solid billets for the manufacture of 
steel tubes was introduced into England by the 
brothers Max and Reinhard Mannesmann, of 
temschied, Germany, who, after long negotiations, 
entered into possession of the Landore Siemens 
Steel Company, Limited, of Landore, South Wales. 
This firm had previously been employed in the 
manufacture of armour plates, girders, and other 
merchandise for H.M. Government. Its works at 
a previous date had been equipped with Siemens 
regenerative gas melting furnaces. These were the 
invention of the late Dr. Siemens, and were later 
developed by his nephew, J. G. Gordon, under 
whose superintendence the works had developed into 
a flourishing concern. Remarkable interest was 
aroused in the German Mannesmann invention in 
British and foreign engineering circles, and its 
introduction was certainly the death-blow to the 
long-existing method of making pressure tubes by 
means of lap and butt welding. The plant, which 
was installed on an ambitious scale and is still in 
existence, consisted of four mills of the barrel-roll 
and two of the dise type, capable of dealing with 
solid billets of from 9 in. to 2 in. in diameter and 
producing tubes of from 7 in. to 1} in. in diameter, 
with wall thicknesses in the smaller sizes of No. 8 
Imperial wire gauge. Great difficulties were encoun- 
tered in making material of such a quality that it 
would stand up to the torsional strains set up by 
the rotary piercing process, and for many years only 
charcoal steel of Swedish manufacture was employed 
to meet the demands of the Admiralty specifications 
and those of the cycle manufacturers. England 
was at this period exporting yearly thousands of 
tons of hollow blooms to America to meet the needs 
of cold-drawn tube manufacturers and cycle makers. 
British steel was used only when the tubes were not 
required for pressure purposes, and mainly for 
traction, telegraph and lighting poles, and the like. 
A reliable steel was ultimately made by Messrs. The 
Patent Shaft and Axletree Company, of Stafford- 
shire. This was the forerunner to the Admiralty 
orders that only steel of British manufacture was to 
be used for Belleville boilers and the multitubular 
marine Yarrow, Thornycroft, Babcock and Wilcox 
and similar types of steam generators. 
The basis of the Mannesmann method of rotary 


| 





| 
| 
| 
| 





piercing emanated from the well-known reeling 


source of supply to the Mannesmanns’ rivals in the 
tube trade in Great Britain. Meanwhile other brains 
had been at work, resulting in the introduction of 
the James Robertson piercing machine, in which, 
by means of a rack and pinion, a mandrel was by 
sheer power forced through a heated billet, in the 
course of which a wad of metal was removed from 
the centre, causing considerable waste of material. 
The vertical hydraulic press of H. Erhardt was also 
introduced. In this a square billet with slightly 
rounded corners was placed in a circular container, 
the process of piercing with a round mandrel dis- 
placing the metal into the space between the sides 
of the billet and the container, with little loss of 
wad. Both the methods referred to were liable to 
produce eccentric walls in the hollow shell, and often 
turning and, or, boring were necessary to obtain 
concentricity. Other manufacturers resorted to 
mechanical means by boring a billet in the cold 
state from each end, followed by heating and 
expanding over gradually increasing plugs held in 
position in circular grooved rolls. 

The British rights for the Stiefel and Robertson 
processes were vested in Messrs. Tubes, Limited, 
of Birmingham, and those of Erhardt in Messrs. 
The Chesterfield Seamless Tube Company, Limited, 
of Chesterfield, Derbyshire, England, both of which 
firms are still in the forefront of the trade. Other 
famous firms and present-day manufacturers include 
Messrs. Babcock and Wilcox, Messrs. The Scottish 
Tube Company, Messrs. Stewart and Lloyds, Messrs. 
The Weldless Steel Tube Company, Messrs. Russels, 
of Walsall, and Messrs. Talbot Stead, some of 
whom have been absorbed by Messrs. Tubes Invest- 
ments, of Birmingham. There is little doubt that 
the Mannesmann process was the pioneer of the 
seamless-tube trade. After the expiration of the 
numerous Mannesmann patents the process became 
the basis of manufacture. In the course of this 
article it is proposed to describe briefly the salient 
points and claims of the various methods with 
which the author has had practical experience. 
Each process is dealt with from the operator’s point 
of view, and technical matters, such as are under 
the care of the laboratory staff, are avoided. It is 
throughout assumed that the ferrous or non-ferrous 
material dealt with is of such quality as to render it 
amenable to the process under consideration. 

The Mannesmann Process of Rotary Piercing of 
Solid Billets —As indicated in the introductory 
remarks, this pioneer process emanated from 
observation on the reeling or straightening machine 
designed with one concave and one convex roll, the 
horizontal axes of which were inclined in the oppo- 
site sense for the two rolls. Revolving in the same 


machine, and the chief claim was that hollow shells | direction, the rolls imparted a spiral forward motion 


could be produced from the solid billet by passing | 


them in a heated state through the pass between 
the axially inclined rolls and without the use of a 
mandrel. This claim was true in a small degree, 
but was not a success commercially, as the resultant 
hole was formed merely by a disintegration of the 
core, resulting in an irregular serrated interior. The | 
piercing mandrel was then introduced for the pur- | 
pose of governing and smoothing the internal surface 
and regulating the wall thickness. The claim that 
finished tubes could be produced direct from the 
solid, and at one heat, was persisted in, but this | 
was later abandoned and led to the introduction by 
the same engineers of the Pilger, or step-by-step, 
rolling method. An eminent American authority 
has drawn attention to the fact that forgemen in | 
the manipulation of steel under the repeated blows 
of a heavy hammer have produced forgings with a 
distinct serrated hole running lengthways through 
the billet. 

The of the Mannesmann process at 
Landore and at Komatau, Dusseldorf and Rem- 
scheid, in Germany, spurred the inventive genius 
of R. C. Stiefel and B. Price, both of whom were in 
the employ of the pioneer Mannesmann Company 
at the South Wales works. The first-named pro- 
ceeded to Ellwood City, Pa., U.S.A., and launched 
his famous tandem disc-piercing machine, a venture 
which received immediate support and put an end 


success 





to a circular body introduced into the pass between 
them with little alteration in its diameter. The 
object of the process was to remove kinks, waves, 
or other irregularities left on the surface in the 
manufacturing stages. It was later adapted for 
releasing the tube from contact with the mandrel 
bar during cold-drawing operations. A _ recent 
application of reeling is illustrated in Figs. 2 and 3, 


| in which circular discs take the place of the generally 


adopted barrel-shaped concave and convex rolls. 
This machine is of a reversible type and allows the 
material to be subjected, where necessary, to con- 
tinued forward and rearward pressure without the 
necessity of returning it by manual or other labour 
to the entering side of the pass. 

The principle of rotary piercing as embodied in 
the Mannesmann mill is diagrammatically illus- 
trated in Figs. 4 to 6. The arrangement consists of 
two solid-steel adjustable rolls carried side by side 
in suitable standards, with axes inclined in opposite 
directions at angles of from 6 deg. to 10 deg. to the 
line of advance of the billet. The axes intersect 
one another at the centres of the barrel bodies of 
the rolls. The latter are shaped so that at the point 
mentioned the distance between them is a definitely 
determined amount less than that of the solid 
billet to be pierced. A carefully designed piercing 
plug is inserted in the pass between the rolls oppo- 
site to the entrance end, with its point in positive 
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relation to the intersection of the axes of the rolls. , 
The plug is fixed in a piercing bar, preferably a | 
thick tube, with the rear end engaged in an adjust- 
able gate or bracket and supported in its length | 
by a series of thimbles, to prevent whip or distor- 
tion under compression during the piercing operation. | 
Different authorities vary on the question as to | 
whether better results are obtained with a revol-| the process. The rolls throughout retain their grip 
ving mandrel or a fixed mandrel, but the author |on the billet. They are made of specially tough 
definitely favours the first named after long expe- | steel forgings, not liable to develop surface defects 
rience, as considerably reducing the tendency to| from continuous contact with material heated to 
slip and requiring less power. The action of the | 1,350 deg. C., and the surfaces are subjected to 
rolls on the heated circular billet tends to disin- | continuous streams of water while under working 
tegrate and draw the metal away from its centre, |conditions. Power is transmitted by means of 
thus forming a hollow, as shown in Fig. 6, after- | universal couplings fixed at one end and connected 
wards forcing the metal over the piercing plug, as |to suitably aligned shafts from the main gearing. 
in Fig. 5. : ; ' 
former solid billet passes entirely over the plug in| to 32 in., the peripheral speeds being adjusted to 
the form of a tube with a definite wall thickness. | suit the diameters of billets. Guides are arranged at 
Che position of the small diameter of the plug in | the top and bottom in the pass between the working 
the pass between the converging cones of the rolls | rolls, the former being of circular shape and driven 
is of importance, as it prevents collapse of the billet | by contact with the billet being pierced. The 
—_ and ensures pressure sufficient to carry the | lower guide is in the form of a girder or bar to 
vilet entirely over the piercing tool. Attention | counteract the tendency of the billet to gravitate 
may be called to the fact that the material being | between the rolls on insertion into the working 
operated on is drawn over the mandrel by the| pass. Adjustments to suit varying diameters are 
— “ of the rolls, and that the piercing tool is not | controlled by worm and worm wheel fixed to square- 
forced through, its position not being changed in | threaded spindles, attached to the sliding brackets 
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[he process is continued until the | The main working rolls are of varying diameters up | 





in which the necks of the working rolls are 
 eanstedl : 
| In the earlier development of the process, con- 
| siderable difficulty arose at times owing to the 
tendency of the piercing plug to weld into the semi- 
— part of the billet, but this was overcome, 
firstly by electrically fusing the nose or blunted 
part of the tool, and later by the use of tungsten 
| steel. It will be observed that the outside diameter 
F the pierced billet remains approximately the 
| 
} 


| 
| 


same as that of the original solid, while its length is 
greatly increased. It is necessary at times to 
thin the walls of the hollow shell by passing it a 
second time through the rolls and over a plug or 
mandrel greater in diameter than that first used. 
This secondary treatment is referred to in the trade 
|as expanding. A combined process embodying 
| piercing, expanding, or rolling and planishing, as 
| applied to non-ferrous metals, will be referred to 
|later in this article. It may be mentioned that 
reserve power for the peak loads of the battery of 
piercing mills before mentioned was stored in a 
wire-bound flywheel 24 ft. in diameter and weighing 
84 tons. A general view of a Mannesmann unit is 
given in Fig. 1, above. 

The Stiefel Disc-Piercing Apparatus.—The seces- 
sion of Ralph Carl Stiefel from Messrs. The Mannes- 
mann Tube Company, Limited, of Landore, in 1895, 
resulted in his invention of the tandem disc-piercing 
machine being adopted by seamless-tube manufac- 
turers in America. Long-drawn-out lawsuits fol- 
lowed in Germany, at the instance of the brothers 
Mannesmann, which ended in the vindication of 
Stiefel’s claims. The British rights were acquired 
by Messrs. Tubes, Limited, Birmingham, and are 
still in operation. The diagrammatic sketches, 
Figs. 7 and 8, illustrate the features of the process. 
Two discs of equal diameters and with partly 
bevelled working faces are arranged tandem-wise 
to each other. The faces on the entering side 
| converge to a point, with the result that sufficient 
rotary force is attained to draw the metal over the 
piercing plug and displace it, in the shape of a 
hollow shell, in the space between the large diameter 
of the plug and the diverging faces of the discs. 
Much controversy was raised as to the comparative 
merits of the Mannesmann and Stiefel mills, and 
the torsional strains set up in the two processes, 
After long practical experience in both methods, 
the author’s opinion is that there is little to choose 
between them. The term slip is used in the trade 
in connection with the different speeds imparted 
to the billets in the working pass. The meaning 
of this will be obvious by reference to Fig. 8, 
where on the billet coming into contact with the 
discs it meets the large diameter A of the right- 
hand disc and small diameter B of the left-hand disc, 
respectively. The opposite conditions apply after 
the billet has passed the highest points to the 








emerging side of the pass. There are thus four 
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points at which the peripheral speeds vary during 
the operation of piercing, and this sets up torsional 
stresses in the material. 

The author has had experience on two sizes of 
the Stiefel mill, one with discs of 30 in. diameter 
for billets up to 4} in. diameter and working at 
80 r.p.m., and others with 46 in. diameter running 
at 60 r.p.m. and capable of piercing 7-in. billets. 
The latter mills were later adapted to expand 
hollows of 9 in. outside by 4} in. inside, which 


were pierced by the Robertson process referred to | 


later. The dises were carried on shafts with plain 
bearings and substantial thrust bearings. 
ments were made by a spiral thread formed on the 


outside of the thrust bearings. The top and 


bottom guides were of the solid cast-iron type, as | 


indicated in dotted lines in Fig. 7. It was found in 
practice that better results were forthcoming by the 
use of the blunt piercing plug illustrated than by 
the set design shown in the Mannesmann sketch, 
while the results obtained by the fixed or rotating 
piercing tool were, apart from absorption of power, 
identical. A considerable amount of reserve power 
stored up in high-speed balanced 
necessary to carry through the peak loads of the 
piercing process, although, as will be demonstrated 
later in the article, this is not essential in more 
modern plant specially adapted to the non-ferrous 
tube trade. 
(To be continued.) 






OTES ON NEW BOOKS. 
Contribution A L’Etude des Courants Liquides, by 
Henry Favre, Dr. és Sc. (Techn.), published by Rascher 
et Cie, Zurich, at the price of 4 marks, is a study issued 
by the Hydraulics Research Laboratory of the Zurich 
Federal Polytechnic School. It consists of a contribu 
tion to the study of fluid currents, 
consideration of the stationary 


s 


and is devoted to a} 
flow in channels and 
conduits that are rectilinear axially, but of any cross 
section, and of eddy curves in open channels with vari- | 
able along their After defining 
fluid currents, Dr. Favre tangential forces 
acting on fluid currents in contact with the walls, the 
flux of momentum and kinetic through a cross | 
section, the theorem regarding projections of momenta 
as applied in hydrodynamics stability of 
special distribution in a fluid with constant 
discharge Later chapters are devoted to a description 
of the outlet miniature model, 
calculation of the eddy curves with increasing discharge 


discharges extents 


discusses 
energy 


and = the 
current 
channel studied on a 
in an open channel of any cross section, together with a 
study of a rectilinear channel of constant gradient and 
with discharge increasing in proportion to the distance 


pa sal by the current This monograph will be of 
engineers who deal with fluid 
The throughout is easy and 
lucid, and affords evidence of careful and skilful pre- 
paration and editing. Although a fair mathematical 
knowledge from the reader, the volume 
should prove ot considerable service to those who are 


desirous of pursuing the study of fluid currents. 


interest to have to 


current presentation 


is demanded 


l'o deal adequately with the extensive literature rela 
ting to iron is a formidable undertaking, and in the well 
known Abegg series, the subject has been distributed 
over four volumes dealing, respectively, with atomi 
and metallic iron, the complex cyanides of iron and two 
volumes devoted to the compounds of iron. A volume 
recently published constitutes one of the two latter. and 
is entitled Handbuch der Anorganischen Chemie. by 
Abegg, Vol. IV, Part 3, Eisen und Seine Verbindungen 


Leipzig S. Hirzel, price 21 marks). The first 
chapter is contributed by Professor G. Veszi of 
Budapest, and deals with chemical and _ electro 
chemical passivity. The second chapter is devoted 
to a study of corrosion and chemical behaviour 


f iron by Dr. G. Schikorr (Berlin), 
chemical 
theories relating to rust 


h as air 


and includes sum- 
electro-chemical 
various media, 

together with 


maries of the recent and 
formation in 
soil and varius solutions, 


wut 
come reference determination of 
corrosion The third chapter deals with the systems 
Fe-O, Fe-C-H, Fe-H-O, and Fe-C-O, their equilibrium 
and velocities, and has been written by the 
well-known authority Professor K. Hofmann, of Mil 
waukee, U.S.A The author deals with equilibrium 
the reaction kinetics of the system Fe-O, 
binary and t rnary systems, together with a study of 
oxidation and reduction reactions rhe final chapter 
is contributed by Dr. I Koppel, one of the editors of 
the series, and consists of a comprehensive study of the 
technical processes in the iron industry in relation to 
the systems Fe-O, Fe-C-H, Fe-H-O, and Fe-C-O 
Blast furnace processes and reactions are dealt with 


to the quantitative 


reaction 


in gas phase 


together with sections on cementation and case-harden 


Adjust- | 


flywheels is | 


| sub-standard film” 


| important 
| results to obtain the best presentation, and the making 


| tind this book of great value 


|advantage has not yet been taken. 
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ing. All the four chapters have been ably written by 
experts on the subject concerned, modern theories are 
|}summarised, and recent researches dealt with, con- 
cluding with an extensive list of references up to the 
early part of 1933. 
addition to this series and should be useful for reference 
by all interested in the theoretical study and practical 
applications of the reactions of iron and its compounds. 
The publishers are to be congratulated upon the excel- 
lent form in which the work has been produced and the 
remarkable freedom from typographical errors. 


The cinematograph affords an interesting and 
| powerful means of publicity and propaganda. Many 
of the far-seeing leaders of industry and commerce 
early recognised its merits and obtained the assistance 
| of experts in the preparation of films depicting pro- 
cesses, machines in action, or the operations of specia 
mechanisms, to bring home to the minds of inquirers 
the merits of their products. As knowledge of the 





The present volume is a valuable | 


— 


processes of film-making, both from the standpoints | and photographic reproductions. 
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ultra-rapid cinematography and chronophotographic 
| devices, and ultra-rapid cinematography of 2,000 views 
to 3,000 views per second applying an apparatus of 
three horizontal and four oblique objectives respec- 
tively. The technical aspects of the various problems 
| are discussed, including the relative advantages and dis- 
| advantages of ultra-rapid cinematography as at present 
practised, together with the results of recent experi- 
ments utilising cinematographic projections. The 
| second volume is of considerable practical value and 
consists essentially of a further development of the 
subject as dealt with in volume (1). The author considers 
cinematography of a rapidity as high as 12,000 views 
per second, including some applications in the study of 
the flight of various types of insects and the results 
|of certain measurements taken on the films. The 
volumes contain a large amount of data which we 
commend heartily to all interested in recent develop- 
|}ments in ultra-rapid cinematography. The text is 
| copiously and well-illustrated by means of diagrams 
Much instruction 








of suitable presentation and photography, has grown, | lies in the plates which the author has been fortunate 


a desire has been felt that the work involved should 
be undertaken by the skilled camera-workers to be found 
in many of the publicity departments of manufacturing 
firms. As an aid in meeting the needs of this develop- 





ment, George H. Sewell has prepared for publication | 
| 


in securing, while the publishers have carried out their 


part of the work excellently. 


Many everyday problems of building construction 


a book on the work involved, bearing the title Com-| can be solved by even an elementrary knowledge of 


mercial Cinematography (Sir Isaac Pitman and Sons, | 


Limited, London, 7s. 6d. net). The compass of the | 
work is, perhaps, not aptly described by the two words | 


of its main title on the cover, but the addendum found 
on the tith for business and commerce using | 
does much to improve the defini- | 
tion of its purpose. Not only are the appliances used | 
in making small-sized films described, but the very | 
matters of planning 


page 


them, editing the | 
of single-picture films are discussed, Projection is 
dealt with, and the possibilities of sound-films for 
commercial purposes are included in the contents. | 
Those with this new addition to their 
duties, both on the executive and operative sides, will 
to them. 


concerned 


The 


resisting 


by rubber of 
chemical when in contact with sub- | 
stances that with the materials com- 
monly used in construction is one of which the fullest | 
To spread the 
information of what has already done, | 
Dr. H. P. Stevens and Mr. M. B. Donald have prepared | 
a booklet on the subject for the Rubber 
Association, entitled Rubber in Chemical Engineering. 
with the properties of rubber the authors | 


valuable property possessed 
action 


cause reactions 


been 
Growers’ | 


In dealing 


refer to a difficulty of practice by a statement | 
to the effect that a number of constants for the 
use of rubber cannot be given in engineering hand- 


books because “ no such constants exist, except where 
limited to specific problems.” 
to spec ify any parti ular com position for any gene ral | 
purpose. The matter has to be dealt with by stipulating 
the properties required, and leaving the composition and 
treatment to the rubber manufacturer. It may be 
said, in general, that soft vulcanised rubber is resistant 
to all acids except concentrated nitric and sulphuric | 
acid. \ valuable set of tables in this publication | 
gives the various concentrations of | 
inorganic salts and alkalies, and 

A factor which has to be borne in | 


It is thus impracticable | 


resistance to 
acids, 

materials. 
mind is the possible action of the chemicals dealt | 
with on the ingredients used in the compounding of 
the rubber. A very valuable portion of the book 
is devoted to the experience of users of rubber | 
with substances. Rubber paints, 
cements and dealt with, and many 

examples of chemical plant are cited, where the 
methods of applying rubber are described, in most cases 
with the aid of clear illustrations. This is a valuable | 
publication which is worthy of a place in the library 

of every designer of plant for use in connection with 
corrosive materials. We are informed that a copy can 


Inorgani¢ 
organk 


various chemical 


bonds are 


be procured by those concerned with such work, 
from the Rubber Growers’ Association, 2—4, Idol-lane, 
Eastcheap, London, E.C.3., on receipt of 1}d. for 


postage. 


The study of ultra-rapid cinematography has pro- 
duced results which are of far-reaching scientific 
interest. The practical applications of these studies 
have also made a popular appeal to the imagination of 
the public. Two volumes which have recently been 
published by Messrs. Hermann et Cie, Paris, in a series | 
which deal with the outlines of morphological dynamics | 
and the mechanics of motion, are entitled, (1) Premiers 
Easaia De Ciné matogra phie t ltra-Rapide, and (2) Ciné- 
matographie Ju squ’a 12,000 Par Seconde (Avec 
ipplication d etude du vol des Insectes). The price is 
15 francs per volume. The first volume is devoted to 
early experimental work and the early development of | 


vues 





statics. And apart from the fact that rule-of-thumb 
methods may be dangerous, there is the possibility, 
which is more easily overlooked, of their erring on the 
other side and providing safety at the expense of 
economy. A Continental handbook designed specially 
for the use of master builders and students of building 
construction, entitled Statik der Bauwerke, by Karl 
Zillich, and published by Wilhelm Ernst and Sohn, 
Berlin, embodies many features of excellence. The 


| fact that this work has now attained a tenth edition, 


revised, is ample evidence that it supplies a genuine 
need. It consists of three separate and independent 
volumes of small format, each of which can readily be 
carried in the pocket. Although it is only intended 
here to deal with Part II, “ Strength of Materials ” 
(Festigkeitslehre), price R.M. 3.40, it may be mentioned 
in passing that Part I is entitled ‘“‘ Graphic Statics,” 
price R.M. 2.40, and Part III, “ Larger Structures,” 
price R.M. 2.20. The work is simply written and the 
subject explained in such a manner that no special 
knowledge of mathematics is required. Part II contains 
160 pages and includes 104 line illustrations in the text. 
The first 55 pages consist of useful tables arranged 
conveniently for reference in making calculations, and 
include, amongst others, tables of squares and roots, 
&c., from 1 to 1,000; permissible loads for various 
materials ; standard (Continental) rolled iron and steel 
girders, angle, channel, box, &c.; strength of beams, 
girders, &c. The first chapter deals with tension and 
compression, and their application in calculations for 
anchorages, dimensions for iron rods under tension, 
wall pillars and supports for girders. This is followed 


| by a chapter on the strength of wooden beams used in 


roofs and floors and girders supporting walls. A practical 
example of the latter occurs when an ordinary house 
window is converted into a shop window. Stairs, 
baleonies and ferro-concrete roofs, and ferro-concrete 
beams are amongst the other matters dealt with; 
practical examples being worked out in each case. 
Chapter III treats of bending moments; elasticity 
of building materials, loads on beams, symmetrically 
and unsymmetrically loaded beams and girders, &c. 


| The two final chapters deal with breaking stresses and 


shear strains respectively. Torsion is not dealt with. 


Popular science acquired a new meaning when 
wireless telephony was introduced, and the amateur 
constructor and the experimenter found an entirely 
new field of interest. In many ways his work made 
valuable additions to the existing knowledge, particu- 
larly in regard to short-wave lengths. Once initiated 
into this fascinating hobby, the layman acquired an 
appetite for more and more knowledge, and fortunately 
his needs have been adequately supplied, particularly 
by the wireless press and by that interesting weekly 
paper that has served the wants of boys of all ages 
for over thirty years, the Model Engineer. To the 
series of booklets, published by the proprietors of that 
journal, has now been added Ray Controlled Mechanism, 
by Major Raymond Phillips, which is sold at 2s. 6d. net. 
This deals not only with the applications of wireless, 
but also of sound waves and light. Dealing first with 
transmitting apparatus for wireless control, the author 
describes suitable circuits, and then goes on to con 
sider the requirements at the receiving end. With this 
knowledge imparted, it is an easy step to the discus 


| sion of the methods of wireless control of model air 


ships and aeroplanes, trains and boats. Light as a 
means of control is next referred to. Any youth, into 
whose hands this small book may fall if endowed 


| with anything of the amateur constructor’s spirit, will 


be given many hours of enjoyment. 
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CONSTRUCTED BY MESSRS. PETER BROTHERHOOD, LIMITED, 
Fig.1. 
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THE BRITISH JUNKERS HIGH-SPEED 
ENGINE. 


THE opposed-piston type of engine manufactured by 
Messrs. Junkers-Motorenbau G.m.b.H., of Dessau, is 
well known for its reliability and economy. The 
high-speed models have been particularly successful, 
the six-cylinder L5 model, for example, having to its 
credit several world records when fitted to aircraft. A 
number of examples of Junkers engines of both the 
low and high-speed types have been described in our 
columns in the past, and among these, special reference 
may be made to the 25-h.p. single-cylinder model 
described in ENGINEERING, vol. cxxxi, page 398 (1930). 
This engine forms one of a range designed for driving 
generators, for marine and for general-purpose work. 
‘heir manufacture has been taken up in this country 
by Messrs. Peter Brotherhood, Limited, of Peter- 
borough. The range includes units having 1, 2 or 
3 cylinders, developing 10 h.p. to 12 h.p. per cylinder 
at 1,200 r.p.m. to 1,500 r.p.m. As the majority of our 
readers will be aware, Messrs. Brotherhood can supply 
high-speed engines for higher powers up to 440 brake 
horse-power from their range of Brotherhood-Ricardo 
models, one of which was described in ENGINEERING, 
vol. exxvii, page 193 (1929). 

An outside view of the 
cylinder model is given in Fig. 2, above, while the 
two-cylinder model is illustrated in the drawing, 
Vig. 1, and in Fig. 3. Fig. 4 shows a typical fuel-con- 
sumption curve. It may be recalled that the engines 
perate on the two-stroke cycle, and that the upper 
pistons are connected to the crankshaft by means of 
side rods, as shown in Figs. 1 and 3. The scavenge | 
pump is located at the top of the cylinders, the pump | 
piston being mounted on a crosshead to which the 
upper of the two power pistons is connected. 
arrangement can be clearly seen in Fig. 3. The air | 
from the pump is delivered into the cylinder through 


British Junkers single- 


tangential scavenge ports, which impart a rotary swirl! per minute. 

















Fie. 3. 


The | The cylinder bore is 65 mm. (24% in.), and the com- 
bined stroke of the two pistons is 210 mm. (8} in).| of vibration. 
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mounted between the cams, and regulates the supply 
to the engine by varying the amount of fuel by-passed 
to the pump suction on each stroke. The fuel nozzle 
is of the valveless open type, and injects the fuel into 
the cylinder in the form of a fan-shaped spray. 

As regards the construction, the cylinders are in- 
dependent castings bolted to the crankcase, the 
scavenge cylinders being mounted above the power 
cylinders, as already stated. The power cylinders 
are water-jacketed, and large doors are provided in the 
crankcase to give access to the working parts. The 
pistons are made of special cast-iron. The connecting 
rod for the lower piston is fitted with a roller bearing 
at the small end, and a white-metal lined bearing at 
the big end. The two rods for the upper piston are 


| fitted with self-aligning roller bearings at the top ends 


and white-metal lined bearings at the bottom. As 
will be clear from Fig. 1, the two-cylinder engine is of 
the three-bearing type, while the three-cylinder engine 
is of the four-bearing type. The crankshaft is 
machined from a solid nickel-steel forging in all the 
engines. When fitted, the circulating and _ bilge 
pumps are bolted to the end cover and driven from 
the crankshaft. The lubricating-oil pump is of the 
gear type and is mounted below the governor, as shown 
in Fig. 1. It draws its supply from the sump and 
delivers the oil under pressure to the main bearings, 
from which it passes through holes drilled in the crank- 


| shaft to the various big-end bearings. 


It will be appreciated that the engines, being of 
the opposed-piston type, are excellently balanced, and 
therefore run very smoothly, with a marked absence 
Owing to the adoption of the two- 


The piston velocity is low, being 827 ft. to 1,033 ft. | stroke cycle, a very light flywheel is sufficient to give 


The fuel pump, centrifugal governor, leven running. The engines will start by hand imme- 


to the charge. The ports, which can be seen in the | lubricating-oil pump, and the filters for both the fuel| diately from cold on the normal fuel oil, and the 
upper part of the left-hand cylinder in Fig. 1, are | oil and lubricating oil, are incorporated in a distribution | upkeep charges are low in the absence of valves and 
gear housing, mounted on the end of the engine casing | their concomitant valve gear. Control is by a single 


controlled by the top piston, while the exhaust ports, 
shown at the bottom of the same cylinder, are con- 
trolled by the lower piston. The scavenging arrange- 


|as shown in Fig. 1. 
| adjusting gear are also mounted on this housing. 


The control lever and speed- | lever, which is directly connected to the fuel pumps for 
The | priming the injection system prior to starting, and 


ment described, besides being on the uniflow principle, | fuel pumps, which are of special Junkers type, are | for stopping the engine. An air filter is fitted to the 
|operated through rocker arms from cams on the | intake, which can be kept in effective condition by 


ensures a supply of cool air uncontaminated by oil. 
Che air in the engine casing merely pulsates at every 


stroke, the casing acting as an equalising receiver.’ the crankshaft in Fig. 1, is driven by a skew gear' oil at intervals of about a month. Either thermo- 


crankshaft. The governor, which can be seen below 


dipping the plates which it contains into lubricating 
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syphon or pum » cooling can be arranged a cording to 
requirements. As shown in Fig. 4, the fuel consump- 
tion at full load is approximately 0-45 lb brake 
horse-p»wer hour. 


per 


CENTENARY OF HACHETTE. 


Amonc the French mathematicians to whom engineers | 


are especially indebted are Gaspard Monge (1746 1818) 
and his colleague, Jean-Nicolas Pierre Hachette (1768 
1834), whose death took place on January 16 a century 
ago. Monge was the creator of descriptive geometry, 
but it was largely due to the writings of Hachette that 
the new methods of clearly and fully showing the 
details of machinery on drawings became known in 
drawing offices and workshops. “ Descriptive geo- 
metry,”’ wrote Monge, “has two objects: first, it 
supplies the means of representing on a sheet of paper, 
in two dimensions, bodies of three dimensions, provided 
always that these bodies can be rigorously defined 
and, secondly, it gives the power of recognising the 


forms of bodies by the precise description given of 


them and of deducing all the truths resulting from 
their form and their respective positions.” The 
publication of the new methods was one of the fruits 
of the lectures of Monge at the famous Ecole Poly- 
technique and Ecole Normale, regarding which we gave 
some particulars in our memoir on Monge, of October 11, 
1918.* The “ Descriptive Géométrie” of Monge 
appeared first in 1800. It went through several editions, 
and was followed by works by Baron Dupin and by 
the “ Deux Suppléments a la Géométrie Descriptive 
du Monge,” by Hachette, to whom we also owe other 
works in which the new methods were applied to 
machinery. Hachette was a voluminous writer on 
practical subjects, and his work did much to stimulate 
the construction of machinery in France. 

Hachette was the junior of Monge by twenty-three 
years, having been born at Mézi‘res, May 6, 1769, his 
father being a bookseller. Sent first to the 
Charleville, and then to that at Rheims, at the age of 


college at 


nineteen, he became a draughtsman in the military 
school at Méziéres, and three or four years later was 
made Professor of Hydrography at Collioure, in the 
South of France. Some of his mathematical work 


having come to the notice of Monge, who then held 
the office of Minister of Marine, Hachette was brought 
to Paris, and on the foundation of the Ecole Poly- 
technique in 1794, he was appointed to one of the 
professorships, and during his career had among his 
pupils Arago, Fresnel, Poisson and others, who after- 
wards distinction. With other savants he 
accompanied Napoleon to Egypt in 1798, resuming 
his lectures on his return. In 1810 he was also given 
a post in the Ecole Normale. Though he had passed 
through the Revolution unscathed, at the Restoration 
he was deprived of his profe ssorship at the Ecole 
Polytechnique, and for many years official sanction 
was refused for his election to the Paris Academy of 
Sciences. He continued to publish memoirs on many 
subjects, and was generally esteemed both for 
private worth and his scientific attainments. He 
in Paris at the age of 64. 
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THE ROYAL METEOROLOGICAL 
SOCIETY. 

THE usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, December 20, 
1933, in the Hou South Kensington. 
Professor 8. Chapman, F.R.S., President, being in the 


Society 3 


Chair. A paper entitled The Exceptional Summer 
of 1933" was read by Dr. J. Glasspoole and Mr. W. L. 
Andrew. The paper ga’’e details of the unusual weather 
of the summer of 1933, ani compared it with that 


experienced in earlier exceptional years. The sunshine 
recorded over th British Isles exceeded the averag« 
the four months June to September, the 
excesses being 21, 17, 35, and 33 hours, respect- 


During this period, many 


in each of 
mean 
ively 
east of 


places in the south 


England registered more than 1,000 hours of 
bright arly 200 more 
lhe during these four months fell short, 
however, of that recorded (curt y June to Septe mber. 


exceeded 


sunshine, me hours than usual 


total sunshine 


The mean temperature over the country generally 


the usual amount in cach month February 


to October. July, 1921, was as warm as July, 1933, 
and these two Julys rank as the warmest on record. 
The mean temperature of August, 10933, fell short of 
that of the Augusts of 1911 and 1899. rhe highest 


shade temperature recorded at Greenwich Observatory 
1841, vy 100-0 deg. F., occurred on August 9, 
while August, 1899, is the warmest calendar 
month on record for the British Isles as a whole. 
September, 1933, was not quite as warm as the recent 
™ pt mber of 1920, whilk I8v5, was 
appreciably warmer, The outstanding feature of the 
summer of 1933 was the warmth of June to S« ptember, 


Sithee 


i91l, 


September, 
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the mean temperature over the British Isles exceeding 
that of any similar period since before 1881. 
The 


and less than that of any summer since 1870, except 
| 1870, with 12-4 in., 1921 with 13-1 in., and 1887 with 
13-7 in. The incidence of the rainfall during 1933 
added to the difficulties of many water undertakings 
in arranging for an adequate water supply. Rainfall 
was abundant in February, and many reservoirs were 
overflowing at the beginning of April. Subsequently, 
the slightly deficient rainfall of each month April to 
July, culminating in an unusually dry August, together 
with the loss by evaporation, resulted in a steady 
lowering of the level of the water in most reservoirs. 
Much of the rain which fell in the summer and autumn 


was not sufficiently prolonged to give appreciable 
run-off. The rainfall was about normal in October, 
but the return to dry weather in November and 


| December naturally added to the difficulties in many 
localities 


COAL - CLEANING AND GRADING 
PLANT AT ASHINGTON COLLIERY. 

THERE is no doubt but that, up till comparatively 
rece ntly . British coal was handicapped in various ways 
by the small amount of attention usually given to its 


preparation for diflerent uses. The reasons for 
this neglect hardly call for categorical treatment 
here, but it may be said that the extent of the 


market and absence of competition from other fields 
were contributory causes. The market has now shrunk 
considerably, and oil, particularly at sea, offers a for- 
midable challenge. Colliery owners have by no means 
failed to realise that conditions are now wholly different, 
and coal-cleaning and grading plants are becoming 
more common. An excellent example of such plant 
is illustrated in Figs. 1 to 9, pages 35 to 37, and page 
40. This plant has been installed by Messrs. Ashing- 
ton Coal Company, Limited, Milburn House, Dean- 
street, Newcastle-on-Tyne, a firm owning five collieries 


situated near Morpeth, some 18 miles north of New- | 


castle. The installation consists, generally, of a screen 
house with creepers, tipplers, screens, picking belts 
and loaders; a spiral separator plant; a Birtley air- 
cleaning plant; a grading plant; a Rheolaveur 
washery, and a complete conveying system, including 
a ropeway to the refuse heep. 

The general lay-out and designs for the whole of the 
re-construction work involved in the installation of the 
new plant were carried out by the engineering staff of 
the Ashington Coal Company, in conjunction with 
Messrs. Goodall, Clayton and Company, Limited, 
Leeds, the main contractors, who were responsible for 
the manufacture and erection of the whole of the 
screening and grading plants, gantries, buildings, &c. 
Other firms concerned were Messrs. The Rheolaveur 
Washery, Nottingham, who supplied the designs for 
the washery; Messrs. R. White and Sons, Limited, 
Widnes, who supplied the aerial ropeway ; and Messrs. 
The Birtley Company, Limited, Birtley, Co. Durham, 
who manufactured and erected the air-cleaning plant, 
the auxiliary machinery and grading plant for which, 
however, were manufactured and erected by the main 
contractors. 

The annual output of four of the collieries concerned 
is 3,000,000 tons. These are Ashington, Linton, Wood- 
horn and Ellington. The fifth colliery, at Lynemouth, 
is yet only in the early stages of development, only 
500 persons being there employed, as against the total 
of 10,050 of the other four. The coal is obtained from 
five seams, and comprises both household and steam 
coal, the former being marketed under the names of 
Ashington Wallsend and Bothal House, and the latter 
under that of Bothal West Hartley Steam Coal. The 
largest colliery in the group is Ashington. The other 
collieries are connected to it by a private railway 
the whole joining the L.N.E.R. system at 
Ashington. As the group workshops, stores, laboratory 
and the general administrative offices are all situated 
at Ashington, it was decided that the new plant would 
be most conveniently placed there, a proceeding which 
involved re-modelling of the existing system, 
apart from the new plant. As several grades of coal 
are involved, the problem presented was of an intricate 
character, and it is necessary, at the outset, to consider 
the nature of the output. There are three pits at 
Ashington, viz., the Bothal shaft, contributing 2,000 
tons per day, partly steam coal and partly house coal ; 
the Carl shaft, contributing 1,750 tons per day of steam 
coal, and of another grade of house coal; and the Duke 
shaft, from which comes 1,750 tons per day of steam 
coal only. 

About 13,000 tubs are handled from these three pits 
in a working day of 15 hours. Most of them have a 
capacity of 84 cwt. of coal, but there are a certain 
number of double the usual length. These have a 
capacity of 21 ewt. of coal. A general lay-out of the 
new installation is shown in Fig. 1, page 35. The tubs 
from the three pits gravitate on independent roads to 
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total rainfall over the British Isles during the | 
six summer months April to September, was 13-8 in.., | 
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| their respective creepers (1), which are arranged so that 
lthey are interchangeable as regards the tubs, if re- 
quired. After passing over weighing machines (2), the 
Duke and Bothal tubs gravitate to the reception siding, 
whilst the Carl tubs are lowered by retarders (3). To 
facilitate the arrangement of the roads for the separate 
weighing of each tub and to avoid level crossings, the 
Carl creeper is carried above the Duke and Bothal 
creepers at the head, as will be seen from the photo- 
graph reproduced in Fig. 2, page 36, in which the 
Carl creeper is the central one. The sidings are fitted 
with pneumatically-operated point controls and track 
brakes worked from a central point which is common 
to the reception siding and the tipplers (4). The tubs 
are released and controlled on their way to the appro- 
priate tippler from this central point. A view of the 
tipplers is given in Fig. 3, page 36. The empty tubs 
on leaving the tipplers, gravitate to the lines (5), at the 
ends of which are creepers by which they are raised to 
a sufficient height to enable them to gravitate to thcir 
respective shafts. For dealing with stone, empty tubs 
from the tipplers are diverted as required to be filled 
at the stone hopper and are then raised by creeper (6) 
to run forward along gantries to the stone heap. There 
is a sloping gantry joining the main gantry near the 
screen house. This is provided with a creeper (7) and 
controller (8), as a means of communication between the 
surface level and the tub circuit. A creeper (9) is 
provided to bring the empty stone tubs back into the 
circuit. 

The coal is discharged from the tipplers on to jigging 
screens (10), on which all coal below 4 in. is taken out, 
the oversize being delivered on to steel-plate picking 
belts (11). Here stone and intergrown coal are picked 
out, and the clean coal is delivered on to pulsating 
loaders (12), which are fitted with perforated plates (13) 
to remove any undersize made in cleaning. The clean 
coal is discharged by the loaders into railway wagons. 
The stone picked off the belts is placed on the bottom 
length of cross-conveyors (14), and delivered by con- 
veyors (15) to the stone hopper, from which tubs are 
| loaded periodically and taken up the creeper (6) to the 
stone heap. The intergrown coal is placed on the top 
length of the cross-conveyors (14), and delivered by the 
longitudinal conveyor (16) into a crusher. After 
| crushing, the coal, together with the undersize from the 
| pulsating loaders which is delivered by the cross- 
| conveyor (17), is taken by a longitudinal conveyor (18) 
| to the washery, the position of which is shown in the 
| lower part of the figure, at the right hand. The third 

tippler and belt are arranged to be used as an inspection 
unit, the coal below 4 in. being taken out on the pulsat- 
ling loader and delivered to the cross-conveyor (17) 
already referred to. The coal below 4 in. from each of 
the main screens (10), is delivered to five inclined con- 
veyors, two of which (19) convey, respectively, the two 
house coals to the spiral separating plant (20). The 
other three conveyors (21) deliver the coal below 4 in. 
to the washery. 
In the spiral separator plant the coal below 1 in. is 
extracted by screens (22) and delivered, by mears of 
a cross conveyor (23) to a hopper, whence it can either 
be discharged direct as “ rough smalls” into railway 
wagons, or can be loaded on to a conveyor (24) which 
delivers by way of another conveyor (25) into a bunker 
(26) having a capacity of 200 tons. From this bunker 
the coal is taken by a conveyor (27) to the Birtley air- 
cleaning plant (28). This plant is in two sections, viz., 
the coal from 4 in. to 1 in. is cleaned on spiral separators, 
and below | in. on the Birtley air-cleaning plant from 
which it goes to the grading plant (29) making singles, 
pearls, peas and duff. The separator plant is arranged 
in two batteries each consisting of eight spirals taking 
the coal from 4 in. to 1 in., which is graded on the screens 
into cobbles, trebles and doubles. These three sizes 
are cleaned separately on the spirals and delivered by 
inspection belts on to their respective pulsating loaders 
and thence to wagons. The intermediates are elevated 
to join the raw coal conveyor to the washery. The 
refuse from the spiral plant is delivered direct into a 
refuse conveyor (30) which is common to all the cleaning 
plants. The refuse is taken to a bunker (31) and thence 
by an aerial ropeway to the rcfuse heap. ‘The washing 
plant is arranged for making cobbles, trebles, doubles, 
singles, pearls, peas and duff together with a grade of 
workmen’s coal which is delivered by a conveyor (32) 
from the washery back to the screen house, thence 
by a conveyor (33) to a hopper over the wagon roads. 
So far, the route of the coal from the three Ashington 
pits only has been dealt with. The coal from Ellington, 
Wooahorn and Linton collieries is brought in by wagon 
to track hoppers (34). There are three of these hoppers, 
the coal being unloaded into one or other of them 
according to whether it is to be delivered to either of 
the dry cleaning plants or into the washing plant. One 
of the hoppers is provided with a crusher to reduce the 
large coal when necessary, and also the intergrown coal 
as required, preparatory to washing. Band conveyors 
(35) take the coal from these hoppers throw-off carriages 
being provided to enable it to be fed to the appropriate 
cleaning plant. It may be noted here that the 



















Se oe 





nb el ghee Coe ees he Cae, bubbdisr an i PES 





14 cecal £3 Ja > 


& 











bs 


£ 
4 
nN 
ee | 
4 

=| 
? 

4 




















ENGINEERING. 





COAL-CLEANING AND 





36 


railway lines (36) under the hoppers are somewhat 
displaced in the figure from exigencies of space. 

The spiral plant, air-cleaning plant, and Rheolaveur 
washery may now be dealt with in some detail. As 
regards the first, the inclined conveyors (19) deliver the 
coal to bunkers by spiral chutes to avoid breakage. 
The bunkers have sufficient capacity to absorb all 
fluctuations in quantity and provide a steady supply 
for the screens, which are pitched at a small angle, and 
run at 160 r.p.m. to give accurate sizing. The screens 
are made in two sections, balanced, and carried on ash 
hangers. 

They are driven by two pairs of eccentrics set at 
180 degrees on the main shaft, which is provided 
with flywheels and driving pulleys. The small coal 
below 1 in. is removed, the remainder, sized into doubles, 
trebles, and cobbles is delivered to the spirals. These 
automatically remove stone and intermediates and 
deliver the clean coal to flat bands arranged as inspec- 
tion conveyors. These bands deliver by pulsating 
loaders to wagons much in the same way as in the 
screening plant. 

The air-cleaning plant is designed to deal with 140 
tons of raw coal per hour, from | in. to 0 in. A general 
view of it is given in Fig. 6 page 40. The inclined 
conveyor in the foreground transports the raw coal 
from the screen house at the extreme right to the top 
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of the storage bunker at the extreme left. From the 
bottom of this an inclined conveyor (27 in Fig. 1) 
leads to the top of the house containing the air-cleaning 
plant which is readily identified by the cylindrical dust 
filters outside it. The conveyor, just above the ground, 
between the bunker and the house, is for the purpose 
of returning the middlings from the separator to the 
raw coal conveyor, so that they are re-circulated. The 
building in the centre of the background, and con- 
nected to the air-cleaning house by conveyor, houses 
the grading plant (29, in Fig. 1). The layout of the air- 
cleaning plant is best understood by reference to the 
flow sheet, Fig. 4, page 37. The conveyor from the 
screen house, just referred to, is shown at A, and the 
storage bunker at B. The raw coal conveyor C from 
the bunker delivers material | in. to 0 in., on to a scraper 
conveyor which distributes it over two Hum-mer 
screens, D, each 8 ft. by 4 ft. These separate the coal 
into plus } in. and j in. to 0 in. The oversize j in. is 
discharged into two storage hoppers E of mild steel. 
The undersize isled to four Hum-mer screens F, equipped 
with 0-095-in by 3-in. screen cloths. These are 
arranged in pairs and discharge the g in. to 0-95 in 
coal to two storage bunkers G. The undersize from the 
screens can be delivered direct to wagons, by means of a 
belt conveyor, either separately or together with the 
dust from the filters, or, alternatively, it can be added 
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to the clean coal as described below. The dust bunker 
is shown at H. 

The cleaning equipment consists of two Birtley 
standard pneumatic Vee separators I, treating 1 in. to 
% in. and two similar separators J, treating § in. to 
0-095 in. Each separator turns out two final products, 
(a) cleaned coal and (b) shale, also middlings, viz., coal 
containing some shale and amounting to about 10 per 
cent. of the feed. The feed is derived from the four 
bunkers already referred to. The separators are 
enclosed in mild steel hoods which are connected by 
means of air ducts to two Birtley Waring filters K. 
These filters, the bodies of which are of reinforced 
concrete, are connected to a single exhausting fan. 
Both are equipped with reversing valves for cleaning 
purposes. The collected dust at the bottom of the cones 
of the filters is conveyed from the plant by means of 
worm conveyors. The middlings are re-circulated by 
chutes to a belt conveyor discharging on to the raw coal 
conveyor C as shown. The shale and other refuse is 
fed by means of chutes on to a belt conveyor which 
delivers on to the main refuse conveyor. The clean 
coal is taken, by means of a belt conveyor, to the grading 
plant, indicated in the flow sheet by L. This plant is 
situated in a separate house and normally sizes the 
cleaned coal into singles, pearls and peas. Facilities are 
provided for the mixing of any of these sizes, and also 
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as will be seen from the flow heet, for adding the 
undersize from the }-in. to 0-095 in. Hum-mer screens, 
if desired. This arrangement enables any desired 


made to suit the market require 


ments, independently of the grading required for the 


air-cleaning process, 


grade of coal to l« 


The Rheolaveur washery was designed to treat 


225 tons of 4 in. to 0 in. steam coal per hour, 50 tons 
ot 4 in. to O in. 


intermediates from the spiral plant per hour. Provi 


house coal per hour, and 10 tons of 


sion was also made so that a complete plant for treating 
125 tons of 7 in. to 0 in. coal per hour can be installed 
with very little modification, if required at some futur: 
late. It was necessary to install two complete washing 
units for the large coal with separate de-watering and 
classifying screens, storage, etc., as the house coal and 
steam coalfrom ¥ in. upwards have to be kept distinct 
4 general view of the washery is given in Fig. 7, 
page 40, whilst a flow sheet is 

page 37. The raw house coal is delivered into the 
hopper a, by a single conveyor at the rate of 50 tons 
per hour, and the raw steam coal in the hopper b, 
by two conveyors at the rate of 225 tons per hour 
Che middlings from the spiral plant are also delivered 
to this hopper at the rate of 10 tons per hour. From 
these hoppers the raw coal flows to separate main 


given in Fig. 5, 


washing troughs c and d, fitted with regulating elevators 
‘ and f and shale ré wash elevators q and h The 
construction of these elevators is 
page 40. Each of the troughs is fitted with patent 
ealed-type Rheo-boxes, from the first of which in 
each case the shale and middlings are delivered by 
the re-wash elevators to a common re-wash trough 

provided with a regulating elevator j and a large-shak 
elevator k. The clean coal from the main washing 
troughs falls on to the main sizing screens / and m, 
of which there is one for the house coal and two fo 
the steam coal. Here trebles and cobbles are screened 
out, re-watered and delivered, ol spiral 
chutes, to the bunkers shown, from which they are 
removed as required by pulsating loaders. The under 
size is delivered to the secondary screens, » for the 


shown in Fig. 8, 


by means 


house coal, and o for the steam coal. 

it will be noticed that the doubles from these screens 
are kept in separate hoppers for both installations, 
whilst the und pearls may either be delivered 
to common hoppers or may be delivered independently 
or together on to the mixing conve yor Pp The under 
size from the secondary screens » and o, together with 
that from the main secondary screen q, with the wate 
extracted by the screens is delivered to the re-wash 
cistern 7 From this cistern the material is elevated 
to the fine-coal washing installation s, which is fitted 
with open discharge type Rheo- boxes \ group ot 
hown in Fig. 9, page 40 The 
coal passing over the ends of the tirst two troughs is 
peas de-watering Zimmers ¢, of 
stored in hoppers The 


single 


troughs Is clean 
de-watered on the 
which there are 
drainage water is collected in the 
raised by centrifugal pumps to the 
for clarification rhe fine coal precipitating in this 
tank is piped to two duff washing 
the washed duff passing over the ends of the 
heing de-watered on Zimmer type de- watering 
ind thence delivered to hoppers. The niki con 
veyor p runs the full length of the building and enables 
mixed together in 


two, and is 
pump sump « and 
settling tank ¢ 


installations w, 
troughs 


screens J, 


ingle s, pe arls, peas and dull to be 


iny desired proportions. The washery shale is de 
watered on the sieve y and is then delivered to the 
refuse conveyor z. An examination of the flow sheet 
will make it clear that the arrangement adopted enables 
the grading of the coal to be varied within wide limits 
It may here be mentioned that the acceptance test 
of the washing plant was that of treating 416 tons of 
raw coal per hour, as against the 285 tons per hour 
for which it was designed. The washing efficiency was 


fully maintained at this heavy overload, and both the 


final washed product and the final shale were well 
within the guaranteed figures The settling tank, 
which is of reinforced concrete, is, as will be seen 
from Fig. 7, of unusual size and has been fitted 


with an overflow ring to assist clarification of the 
washing water. The clarified water is taken from this 
ring to supply the horizontal and vertical currents in 
the washery. The make-vp water is introduced into 
circulation through the 
val, The re-wash cistern is situated at the base of 
the settling tank. The three main washing pumps are 
ituated in the small house adjoining. Each pump has 
1 capacity of 3,000 gallons per minute, and two of 
them are required to deal with the normal load of the 


sprays used on the washed 


washery. 

Having now described the general system of working 
udopted in the plant, some account may be given of 
rhe creepers, as will be clear from 
Fig. 2, have two strands of flat-linked mild steel 
chain with cast steel rollers between them. The rollers 
are mounted on hollow spindles having grease-gun 
lubrication. The towing horns are pitched at 8 ft 
centres, and the rollers at 4 ft. centres. 4 feature 


ite construction. 
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Main CREEPERS ON Roaps FROM Pits. 











TIPPLERS ABOVE Matin ScrREENS. 


of the retarders is that their design permits continuous | the controls both of the rams and the chocks holding 


working, whilst the tubs may be kept standing on|the full tubs in front of the tippler. 
As soon as the track brakes at the bottom | re-commences. 


the incline 
of the retarders are released so that the tubs can run 
on to the tipplers, the retarders take immediate control 
of the tubs. Each creeper and retarder is driven by 
an independent 

with machine-cut 
Skefko self-aligning ball bearings in dust-proof housings. 
The main creepers (1 in Fig. 1), each of which are of 
sufficient length to carry fifteen tubs, have automatic 
brake gear fixed on the head shaft. This gear is inter- 
locked with the starting clutch, so that, in the event 
of stoppage of the creepers when full, the chains are 
prevented from running back. Safety catches are also 
fitted which come into operation on the body of the 
tubs and prevent them running backwards. The 
tipplers, of which a view is given in Fig. 3, above, 
are of the side-revolving type, and will take either one 
long tub or two short ones. They are fitted with 
doors directly over the tubs and opening only when the 
tippler has turned through an angle of about 150 deg. 
This arrangement keeps the coal under control and 
allows it to slide gently out of the tubs. The whole 
of the tippler operation is under automatic or manual 
control at will, so that the handling of large numbers 
of tubs is facilitated. When under automatic control 
all that is needed is to keep a supply of full tubs in 
front of the tippler concerned. These are then emptied 
continuously. The tipplers are loaded by pneumatic 
rams and the full tubs are locked in position by the 
outgoing empty tubs. The rams, on their return 


stroke, set the tippler in motion, and the completion 
of the revolution unlocks the empty tubs and operates 


motor through spur-reduction gear| two sections and is balanced. 
teeth. All shafts are fitted with | 


The cycle then 
The jigging screens below the tipplers are set at a 
|} small angle and each is capable of accurately sizing 
10 tubs of coal per minute. Each screen is built in 
Each section is carried 
on a series of ash hangers and is driven by eccentrics 
with mild-steel connecting rods. The driving shaft is 
fitted with heavy flywheels, driving pulleys, and a 
friction clutch operated from a distance. The picking 
belts are 4 ft. 6 in. wide and have 51-ft. centres. They 
are constructed with two lengths of short-pitched chain 
with mild-steel joggled plates carried on cast-iron 
rollers. The rollers are keyed to spindles running in 
self-aligning ball bearings lubricated by grease gun. 
The belts are driven at the delivery end through a 
single train of cast-steel machine-cut gearing, and have 
Ferodo-lined friction clutches and remote control 
The belts are totally enclosed, and steam pipes ar 
arranged between the top and bottom lengths fo: 
heating purposes, the greater comfort thus provided 
for the pickers conducing to higher efficiency. The 
pulsating loaders at the ends of the picking belts each 
consist of two interlinked sections. The first section is 
fitted with a screen plate to take out any small coal 
which may be made during the process of cleaning. 
The second section consists of a plain steel trough, 
pivoted so that it can be lowered as required into the 
railway wagons. This enables the coal to be delivered 
to the bottom of the wagon without any drop. Th« 
motion of the trough is produced by special gear so 
that the stroke varies inversely with the angle of slope, 





thus keeping the travelling speed of the coal constant 
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whatever the position of the trough in the wagon may 
he. The loaders are raised and lowered by means of a 
power-driven friction gear. 

The conveyors for handling the stone and inter- 
srown coal are of the double-trough scraper type, #.e., 
the material is conveyed on both upper and lower 
troughs simultaneously, though in opposite directions. 
The inclined stone conveyor to the stone hopper and 
the inclined intergrown coal conveyor to the crushe: 
ire of similar design, but of the single-trough type. 
lhe remaining conveyors dealing with the coal are of 
the troughed band type and vary in size from 18 in. 
to 30 in. wide, according to the duty required. The 
top and bottom idlers have machined facings and are 
fitted with Timken bearings throughout. These run 
on hollow spindles with grease-gun lubrication. The 
onveyors are mounted on continuous channel stringers. 
The main inclined conveyors to the various cleaning 
plants are fitted with automatic cam gear, which 
prevents them from running back if the power is cut 
off whilst the conveyors are loaded. The conveyors 
running outside the main buildings are all carried in 
totally enclosed gantries. The refuse conveyor from 
the Birtley air-cleaning plant is of the troughed-band 
type, 18 in. wide by 195 ft. centres. It delivers into 
i scraper conveyor 24 in. wide by 250 ft. long, which 
cts as a common refuse conveyor for the spirals and 
the washing plant. The ropeway for disposal of all 
the refuse from the three cleaning plants has a capacity 
of 60 tons per hour and is of the bi-cable type. It is 
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2,464 ft. long. The carrying ropes are of lock-coil 
construction and are 1 in. in diameter. The haulage 
rope is of flattened-strand Langs lay construction and 
is { in. in diameter. The buckets have a capacity of 
15 ewt. each and are fitted with gravity-type hauling- 
rope grip. They run on two wheels with special 
bearings and are automatically tipped by adjustable 
gear. A self-righting device at the loading terminal 
rights the buckets before they come under the loading 
spout to be filled. The standards on the sections 
arranged for tipping are 100 ft. high, and the maximum 
rope span is 710 ft. 

For driving purposes the whole plant is arranged in 
units of convenient sizes each driven by a separate 
motor. Adjacent units can be coupled together so 
that two units can be driven by one motor in case of 
emergency. The motors in all sections of the plant 
are controlled by contactor panels situated in dust- 
proof houses, which enables stop-and-start buttons to 
be placed in the most convenient positions for the 
several units. An example of the control layout is 
that of the Birtley air-cleaning plant. All the motors 
are arranged for contactor starting, the contactor panel 
being situated on the ground floor of the building, 
whilst the whole of this plant can be controlled from 
a push-button panel on the separator floor. This 
system is completely interlocked, so that should any 
unit stop due to the operation of the push button, 
overload or leakage, all the preceding motors in the 
sequence will shut down simultaneously. 
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The buildings have been designed to withstand an 
ample margin in floor loads and wind pressure. The 
number of stanchions and foundations has been reduced 
to a minimum, the floor girders being arranged to span 
two wagon roads. The conveyor gantries have clear 
spans between the several houses so that all possible 
clearance is provided on the ground for the sidings and 
wagons. The heapstead of the Duke pit and the 
combined heapstead for the Carl and Bothal pits have 
been completely remodelled and provided with buildings 
designed on the same general lines. The buildings 
are steel-framed with 44-in. brick-panelled sides. The 
floors throughout are of reinforced concrete and the 
roofs are covered with corrugated-asbestos sheets. 
Ample lighting is provided by side windows in steel 
sashes and roof lights in special sash bars. The roofs 
over the picking belts are of the north-light pattern to 
ensure even illumination. Wired glass is used in all 
roof lights and cleaning platforms are provided. 


STANDARD SPECIFICATION FOR GIRDER- 
An addendum sheet for inclusion in Specifi- 
cation No. 153, Part 3, 1923, for girder bridges, has been 
issued by the British Standards Institution. The 
addendum sheet, which covers clauses 13, 14 and 18 
of Part 3 of the Specification, embodies important 
alterations to the permissible working stresses laid 
down. Copies of the addendum sheet, reference 
C.D.(PW) 907, may be obtained gratis on the receipt 
of a stamped addressed envelope by the Institution, 
28, Victoria-street, London, 8.W.1. 


BritisH 
BRIDGEs. 
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CONTRACTS. 


CoMPANY 


TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given Further details may be obtained on 
application to the Department, the reference number 


Messrs. Jonu~n FownLer anp (LEEps 
Limirep, Leeds, have supplied a 70-h.p 
locomotive for use in the 


Railway Locomotive Works at Swindon. 
Messrs. THe SunspeamM Moror Car 
Limirep, Moorfield Works, Wolverhampton, hav 
The supply and erection of two received an order from the Bournemouth Corporatio 
insulating | for 12 six-wheel electric trolley omnibuses. 


appended being quoted in all cases 


Refrigerating Units 
comple te full-automatic refrigerating unite, 
material and special air-tight insulating doors for the 
Technical Research Laboratory, Giza. The Egyptian 
Ministry of Public Works, Can January 
No. A.Y. 12,146.) 
Telephone Cords 
telephone cords 
Department, Wellington ; 


BRITISH INSULATED CABLES LIMIrer 
: Prescot, Lanes., have just received an order from th 
(Ref. | Madras Government for a power line from Erode t 
Trichinopoly in connection with the Pykara Hydr 
Electric Development Scheme. This 


MESSRS 








The supply of 3,000 four conductor 
The New Zealand Post and Telegraph 
March 13 (Ref. No A.Y 


12,149.) some 600 lattice masts supporting 6 line conductors of 
Secondary Battery.—The supply of 26 two-volt 130 | 7/0 144-in. aluminium steel-reinforeed strand, and an | 
ampere-hour cells The New Zealand Post and Tek earth conductor suspended above the line conductors 
graph Department, Wellington; March 15. (Ref. No Messrs. STANDARD TELEPHONES AND CABLES (AUs- 
12,152.) TRALASIA), Limrrep, Sydney, have received an order from |} 


Tubular Poles the Australian Government for four new regional broad 


sectional type poles required during the year commencing 


May 1, 1934 


The supply of steel tubular stepped or 


Separate quotations are required for cast lownsville, Queensland ; Sale, Victoria : 
wry set serews or bolts | New South Wales, and each will have a carrier antem.: 


iron cap finials with the neces 
Messrs. Standard Telephone an 


and nutes and cast-iron base flange The 





Indian Stores | power of 7 kW 
Department, New Delhi; January 23. (Ref. No. G.Y.| Cables, Limited, Columbia House, Aldwych, London 
13.305.) W.C.2, will manufacture the first of these stations in 
Electrical Conduit The upp! f solid-drawn and England he remaining three will be made by thei 
welded electrical conduit, heavy-gauge, screwed and associated company in Australia. 
enamelled, in standard lengths with one coupling, of SS 
; } , 
} in., 1 in 1} in., 1 in., and 2 in., external diameter — - r 
The Indian Stores Department, New Delhi; January 25 BOOKS RECEIVED. 


Ref. No. G.Y. 13,306.) British Bridges 
Pump The supply and erection of an electrically and Transport Congress 
driven reciprocating pump for Arish Barracks The lircraft Performance Testing By 8 
Egyptian Ministry of Public Works, Cairo ; ENGLAND London: Sir 
(Ref. No. G.Y. 13,311.) Limited. [Price 15s. net 
Petroleum Pumps The supply and delivery of 15 Der Grun lau Vol. Il Section 4 Berlin : 
Ernst und Sohn. [Price 5-70 marks.] 


[Price 10s. 6d.) 
Scorr and T. H 
Pitman and 


February 3 Isaac 


Wilhelr 


yumps for the transfer of petroleun The Argentine J 
State Oilfields, Buenos hieea’ February 14. (Ref. Ni Eine Lisung fiir die Berechnung der beigsamen rechteckiger 
G.Y. 13.312.) Platten By Dr. 8. Ieurent. Berlin: Julius Springer 
on [Price 5 marks.] 
hemicals © supp ) re t es of alt , 
Chemical Th upply of larg quantits Qrtum in United States Bureau of Vines. Minerals Yearbook 


tum sulphate, sodium carbonate and bicarbonate, carbon 
tetrachloride, sulphuric acid and mente Price 1 dol. 25 cents 
The Argentine State Oilfields, Buenos Aires ; January 25 Vodern Polyphase adinction Motors 
(Ref. No. F. 1937.) O. Rayp1 Translated from the German by H. M 
Sluice Valves.—The supply of sluice Hoparr. London: Sir Isaac Pitman and Sons 
for the year commencing May 1, 1934 The Singapore Limited [Price 21s. net.]} 
Municipal Water Department March 5 (Ret Varine Aircraft Desiqn. By W. Munro. 
G.Y. 13,315.) Isaac Pitman and Sons, Limited [Price 20s. net.] 


Superintendent of Docu 





earburic acid gas Washington 


valves required 


Spring Steel The supply of 998,684 Ib. of flat spring Inversive Geometry. By F. Moriey and F. V. Mortey. 
steel, 3,645 Ib. of steel spring wire, and 249,830 Ib. of London: G. Bell and Sons, Limited. [Price 16s. net. 
round spring steel The South African Railwavs and Physical Vechanics By R B. Linpsay. London : 


Chapman and Hall, Limited. [Price 2ls. net.] 
iutomobile Electrical Equipment. By A. P. Youne and 
L. Grirrrrus. London: IUiffe and Sons, Limited. 
[Price 15s. net.) 

British Waterworks’ issociation. British Waterworks’ 
Yearbook and Directory, with Statistical Tables. 1932 
33. General Editor, G. P. Warner Terry. London: 
Offices of the Association. [Price 2ls. to members 
and 3ls, 6d. to non-members 

Electrical Technology. By W. L. 
Charles Griffin) and Company, 

1.) 10s. 6d. net. ] 


Ohio State University 


Harbours Administration, Johannesburg February 5 
Ref. No. G.Y. 13,317.) 

Sewage Pipes, de. The supply of 1,380 m. of 48 in 
and 3,440 m. of 36 in. cast-iron pipes and accessories 
16 manhole covers and frames, 850 step irons for man 
holes, and certain other pipe The Egyptian Ministry 
of Publie Works, Cairo February 14 Ref. No. G.Y 
13.318.) 

Oil-Well Accessories The supply of core extractors 
and accessories The Argentine State Oilfields 


Aires; January 31 (Ref. No. G.Y. 13 
Tron Bars 


London : 
[Price 


Horwoop. 


Buenos Limited. 





Che supply of iron bars of various dimen Eupeanareny Capen’ Site. 


sions and sections, and iron sheets The Argentine Bulletin No. 79. izimuth Determination. By E. F. 
State Oilfields, Buenos Aires; January 29. (Ref. No Coppineton. Columbus, Ohio Ohio State Univer- 
G.Y. 13,322.) sity Price 50 cents 


I ersity of Illinois Engineering Experiment Station 
Bulletin No. 256 1 Study of the Locomotive Front 
End, Including Front-end Model By 
C. G. Youne University of Lllinois 

Wigh Price 1 dol 


late he external upse . 
ae Sree MPS | Sins Welding. Vol. II 


Twist Drills 
tine State Oilfields, 
No. G 13,324.) 

Miscellaneous Equipment The 
spring casing hook with safety 


The supply of twist drills The Argen 
Buenos Aires; February 2 Ref 





of a 


na, Ill 





supply of a 


October, 1932 to August 


tubing cutters, spare cutter wheels, tool joints. and a< . 
coe 5 u J : 1933. London: Quasi-Are Company, Limited. 
artin Decker automatic recording weight indicators ’ . =e > 
- “ Department of Overseas Trade. No 560. Economic 
and diagrams The Argentine State Oilfields, Buenos ac > ‘ 
Sins Wikmene 62 Ref N \.Y. 12.156.) Conditions in Egypt. July, 1933. Report. By C. H 
, : seein SeLtous and L. B. 8S. Larkins London: H.M 
Sewage-Disposal Plant The supply and delivery of Stationery Office Price 4s. net 
sewage-disposal plant, including centrifugal and sludge | Elements of Heat-Power Engineering. Part Il. Steam 


covers, air compressors, Generating Movers, Fuels 
South Africa; Febru Combustion and Heat Transmission. Third Edition 
Price 34s. net Part III furiliary Equipment 
Plant Ensemble, Air Conditioning and Refrigeration 
Price 28s. net By W. N. Barnarp, F. O. ELLEN 
sucker-rod elevators. &< The Argentine woop and C. F. Hirsurerp. New York: John Wiley 
February 14. (Ref. No and Sons, Incorporated. London: Chapman and 
Hall, Limited. 

a innuaire de la Houille Blanche Francaise et des Forces 
The supply of Naturelles Mondiales. 1933-34. Paris: Offices of 
432 steam-pressure gauges and 242 vacuum gauges the above [Price 30 francs 
‘he South African Railway: and Harbours Administra The Institution of Gas Enqineers 
February 5. (Ref. No. A 1928-29. Vol. 79. 1929-30. 
Offices of the Institution. 


pumps, sprinklers, manhole {pparatus and Prime 
&e. The Municipality of Paar! 
ary 2. (Ref. No. G.Y. 13,329.) 

Elevators The supply of extra heavy  side-door 
elevators, centre-latch elevators, centre-latch tubing 
elevators, 
State Oilfields, Buenos Aires ; 
A.Y. 12,158.) 


Vacuum and Steam-Preseure Gauges 


Transactions. Vol. 78 
tion, Johannesburg ; Two Vols 

‘ 
12,160.) 

Telephone and Electrical Equipment.—The supply of 
telephone terminal window biocks, outdoor distribution 
substation protectors, standard terminal blocks, 
Board 


London 


SHIPBUILDING IN 1933 We give b>low the concluding 
portion of oursummary of British Shipbuilding in 1/33; the 
first portion appeared on page 20 ante Messrs. Palmers 
Hebburn Company, Limited, Hebburn-on-Tyne, have 
. . ; docked and repaired 44 vessels during 1933. \ fair 
of approximately 25-h.p. R.A.( sunt of d loc! ish , . k has be . 
Alternatively, 10 petrol engines similar to tl l Se noe ae Oe Cae eae een eee one Ones 
. asad ¢ L “Tl a h A : R a * #80 out by Messrs. John Readhead and Sons, Limited, West | 

, . ne . ric a - 2 
& number of parts ¢ South African Rat way and | Docks, South Shields.—The two 7,000-ton m ‘torships 
Harbours Administration; February 14. (Ref. No I : " a . 
G.Y. 13.397.) sipingo and Inchanga have been launched by Messrs. | 
. : o,0s8 Workman Clark (1928), Limited, Belfast.—In addition 
Springs. to extensive repair and reconditioning works, Messrs. | 
Barclay, Curle and Company, Limited, Glasgow, have 
launched the 3,310-ton motorship Malaita. 


boxes, 
and condensers The Government 
Pretoria : February 2. (Ref. No. A.Y 
Rail-Car Power Units.—The supply of a petrol engine 

2 ; rating for a rail car 


Supplies 


12,161.) 


The supply of spiral, elliptical and semi- 
elliptical stee! springs. Vigao Ferrea do Rio Grande do 
Sul, Brazil; February 13. (Ref. No. G.Y. 13,332.) 


Diesel shunting 
vard at the Great Wester 


CoMPANY, 


consists of 82 
miles route length of double-circuit, three-phase, 66,000- 
volt line, and will involve the supply and erection of 


casting stations to be installed at Launceston, Tasmania ; 
and Grafton, 


London. The Public Works, Roads 


Sons, 


By F. Punea and 


London: Sir 


| JAN. 12, 1934. 


PERSONAL. 


| Sr Ervest Srmon, the present chairman of Messrs. 
Henry Simon, Limited, Cheadle Heath, Stockport, has 
announced that he is resigning that position and will be 
| sueceeded by Mr. Cecil Bentham, M.Inst.C.E., who has 
| been managing director of the firm since 1926. Sir 
| Ernest, however, is remaining on the board of the 
| company. 
"| Messrs. Sir Avex. Brynte, Son anp Deacon, Artillery 
| House, Artillery-row, Victoria-street, London, 8.W.1, 
»,| have informed ‘us that the title of their firm became 
© | Messrs. Binnie, Deacon and Gourley, on January 1. 
Oo 


), 


n 


e 


Mr. G. L. KrrKpaTrick, general manager of Messrs. 
| Bruce Peebles and Company, Limited, Edinburgh, 5, 
has been appointed managing director of the company 
as from January 1. 

Messrs. GreeNwoop anp Batiey, Liurrep, Albion 
Works, Leeds, have appointed Mr. W. H. Tyce, 1, Kymin 
| terrace, Penarth, Glamorgan, their technical representa - 


)- 
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tive in South Wales. 


| NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 
Iron and Steel.—On balance, no new feature has 
developed in the local industrial position during the 
past week. Full-time operations have been resumed at 
some of the steel and engineering works. The flow of 
_| engineering orders has been slightly augmented. More 
r | inquiries are in circulation, notably from Warsaw, for 
small tools, twist drills, files, rasps, and machine knives, 
and from India for drawn steel. At some works where 
a slight set-back has been experienced, stocktaking is 
in progress. At better-placed firms steel-producing 
furnaces are accounting for a growing output. The call 
for basic steel billets is substantial. Acid steel is not in 
such robust demand, but there are definite signs of an 
early improvement. The scrap market is in a buoyant 
condition Latest prices of steel-making materials are 
us follows: Hard basic billets, 7/. 17s. 6d.; soft basic 
billets, 61. 10s.: West Coast hematites, 85s. 6d.; East 
Coast hematites, 75s.; Derbyshire No. 3 foundry iron, 
73s. 6d.; Derbyshire forge iron, 59s. 6d.; bars, 101. 10s. ; 
sheets, 121. A better tone exists in circles devoted to 
the production of railway rolling stock. Orders are still 
searce, but railways both in this country and abroad 
show a tendency to buy more freely. Shipyard require 
ments of steel forgings and castings are more substantial. 
Gross business, however, is well below normal. Arma- 
ment makers are only moderately employed. There is 
a broadening demand for machinery for stone and ore- 
crushing, screening, and elevating, for dredger renewal 
parts made of manganese steel, and for colliery wheels 
and axles. A proportion of this business is on foreign 
account. Electrical equipment makers in various parts 
of the country are calling for increased tonnages of 
Sheffield-made steel and fittings. Motor-car clutch 
plates, gear boxes, and engine parts are in active request. 
Another progressive line is the manufacture of stainless 
steel. At the Ideal Home Exhibition, to be held in 
London in April, over 100,000 sq. ft. of stainless sheeting 
and 100,000 ft. of stainless strip will be used for decorative 
purposes. One of Sheffield’s biggest firms has taken 
space at one end of the gallery at the Olympia, and will 
wrange a multifarious display of stainless steel and 
non-corrodible products. The tool trades are making 
headway. The light foundries are fairly well employed. 
South Yorkshire Coal Trade.—The demand for most 
classes of fuel has taken a turn for the better. Con- 
sumption is considerable. There is improved working at 
the pits, and in some instances Saturday operations 
resumed. An active market prevails for 
housecoal. Orders are more numerous. Industrial fuel 
is in steady demand, the requirements of steelmaking 
firms being considerable. The West Riding textile 
industries are taking increased tonnages of slack. Best 
quality small coal is scarce. Most kinds of coke are 
firm. Foundry and furnace sorts are selling freely. 
Quotations are: Best branch handpicked, 27s. to 28s. ; 
Derbyshire best house, 21s. to 23s. 6d. ; Derbyshire best 
brights, 17s. 6d. to 19s. 6d best screened nuts, 17s. to 
i8s.: small screened nuts, 16s. to 17s. : Yorkshire hards, 
l7s. to 18s. 6d.; Derbyshire hards, 17s. to 188. 6d. : 
rough slacks, 6«. to 9s nutty slacks, 7s. to 8s. 6d. 
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| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Scarcity of Cleveland 
pig-iron continues to cause concern. There is virtually 
no unsold stock, and the restricted make falls considerably 
short of sufficient for present requirements. Supply 
will be increased by the rekindling of idle plant in the 
near future, but the forthcoming enlargement of output 
|} is unlikely to satisfy growing needs. Merchants have 
|} command of little iron, and their market operations are 
| greatly restricted under their terms of contract with 
ironmasters, which still reserve to the latter the right 
to cover direct requirements of home users and of con- 
sumers in Scotland. There is little demand from abroad 
but buyers North of the Tweed are in the market ; home 
consumers are calling for larger supplies. As values are 
likely to move upward, sellers are cautious in their 
dealings. For local purposes, No. 1 Cleveland is 65s. ; 
No. 3 g.m.b., 62s. 6d.: and No. 4 foundry, 61s. 6d. 
For delivery to North of England districts beyond the 
Middlesbrough area, 2s. above these figures is charged; 
for delivery to Falkirk, prices are based on No. 3 at 
62s. 3d. ; and for delivery to Glasgow on No. 3 at 65s. 3d. 

Hematite.—A further marked change for the better in 
the East Ooast hematite branch of trade is noticeable. 
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Producers have little iron to offer. They have disposed 
of much of their output for the next month or two, and 
nearly all the iron stored at their yards is sold to mer- 
chants or consumers. Substantial rises in values are 
imminent. Occasional inquiries from the Continent are 
reported, but they lead to little business owing to the 
continued comparative cheapness of Dutch and German 
iron in markets abroad. ome demand is good and 
increasing. More iron is going into local consumption 
than for a considerable time, and buyers in Sheffield, 
the Midlands, and in South Wales are keener than ever 
to negotiate for forward supplies. Makers are, however, 
markedly disinclined to enter into further commitments, 
and second hands are in no hurry to unload their holdings. 
Prices are not quotably changed, but it is doubtful 
whether orders would now be accepted at minimum 
fixed figures, which are ruled by ordinary qualities at 
60s. f.0.b. Tees for shipment to foreign ports, and 62s. 6d. 
f.o.t. makers’ works for other trade. 

Foreign Ore.—There is no new feature in foreign ore. 
Best rubio remains at 16s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is as 
scarce as ever, and increasing make seems unlikely to 
keep pace with expansion of demand. Up to 20s. has 
been paid for good medium qualities delivered here, and 
some sellers are holding out for a higher price. 

Manufactured Iron and Steel.—Semi-finished steel 
makers are heavily sold and demand is unabated, parti- 
cularly for soft billets. In finished departments, manu- 
facturers of constructional steel are busy, producers of 
railway material have more contracts to execute than 
of late, and departments dependent on shipbuilding, 
while still short of work, report some improvement of 
inquiry. Quotations are :—Common iron Coon, Ol. 15s. ; 
best bars, 101. 5s.; double best bars, 101. 15s.; treble 
best bars, 111. 5s.; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 61. 17s. 6d.; steel billets (hard), 
7l. 7s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
Sl. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s. ; black sheets (No. 24 gauge), 101. 5s. for delivery 
to home customers, and 91. 5s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 121. 15s. 
for delivery to home customers, and 111. 5s. f.o.b. for 
shipment overseas. 

Scrap.—aAll kinds of scrap find a ready market. 
Quotations are strong. Heavy s. cl is 50s. to 55s., 
according to place of delivery; light cast iron, 49s. ; 
heavy cast iron, 5ls.; and machinery metal, 53s. 


THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—With the re-opening of the 
Scottish steel works this week, the industry has started 
on what is expected to be a much busier period than 
has been general for some time. Orders on hand for 
heavy materia] amount to quite a considerable tonnage, 
particularly for shipbuilding purposes, and there are 
others still to place. Little actual business was carried 
through during the holidays, but there is more inclina- 
tion on the part of buyers to enter the market this week. 
Referring back to the notes of last week, it is now 
announced that an agreement is on the point of being 
signed between the British and Continental steelmakers 
with regard to the export of plates and sections for 
shipbuilding purposes. By this agreement, which covers 
prices and the division of markets, the ruinous competi- 
tion of recent years will disappear, and shipbuilders in 
neutral countries will not now be able to secure their 
steel material at lower rates than British shipbuilders. 
The export business of plates and sections has been in 
the hands of the British Steel Export Association for 
some time, and the Continental makers have now agreed 
to centralise export sales of these products in the hands 
of the Stalwerks Verband in Dusseldorf. The agree- 
ment is for a period of six months as a trial, and by it 
the United Kingdom and British Empire markets 
generally are reserved for the British steel makers. In 
the black-steel sheet trade a very good start has been 
made and order books are fairly satisfactory. Prices 
overall are unchanged but firm. 

Malleable-Iron Trade.—There is little to report in 
connection with the West of Scotland malleable-iron 
trade, and a quiet tone has marked the re-opening after 
the holidays. For re-rolled steel bars the demand is of 
very limited proportions. No change has taken place 
in prices. 

Scottish Pig-Iron Trade.—Owing to the holidays, 
business in Scottish pig-iron has been very quiet, but 
makers are very ho fal of conditions showing some 
improvement before long. Inquiries are a shade better 
this week, but shipments continue poor. 

Shipbuilding.—In the Scottish shipbuilding industry, 
the year 1933 touched absolute rock bottom, and the 
output of 49 vessels of 74,390 tons was even less than 
the previous year, by just over 8,000 tons. At no time 
was there any activity at the yards, and for a long while 
many had not a single vessel on the stocks. The following 
table shows the output for the year and also the figures 
for 1932 for comparison :— 


NOTES FROM 





1933. 1932. 

: ' Vessels. Tons. Vessels. Tons. 

The Clyde ... 31 =656,368 30 66,637 

The Forth ... 10 = 8,038 9 10,928 

The Tay . ond 3 7,381 l 700 
The Dee and Moray 

Firth : : 5 2,603 7 4,153 

Totals 49 74,390 47 82,418 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—Business in North-Western iron 
and steel circles in the opening days of 1934 showed 
marked improvement over that usually experienced in 
the first week or so of a new year, and is accepted as an 
augury for a better twelve months. The placing of 
several orders of more than usually substantial volume 
at so early a date encourages the hope among foundry 
iron manufacturers that January and February will 
see a continuance of the gradual improvement experi- 
enced towards the close of 1933, and already some 
makers have reasonably good forward bookings until 
the end of March and April. Heavy steels are still only 
in moderate demand, but there is an increasing call for 
lighter products, notably special alloys, in connection 
with Russian orders held by a number of Lancashire 
engineering firms. Railway programmes will, it is 
confidently anticipated, quickly stimulate the call for 
boiler plates, and structural engineers are hopeful that 
a number of long-deferred development schemes may 
shortly be proceeded with and provide them with 
useful volumes of work. Forge masters report better 
inquiry, both for iron and steel forgings 

Some New Contracts.—Messrs. Pearson and Knowles 
Engineering Company, Limited, Warrington, and Messrs. 
Edward Wood and Company, Limited, Ocean Lronworks, 
Trafford Park, Manchester, are, it is reported, to under- 
take extensive work in connection with the new Corby 
(Northamptonshire) steel works. The orders include 
the supply of plant, and approximately 3,500 tons of 
steelwork for buildings. At Prescot (Lancashire), the 
outlook of Messrs. British Insulated Cables, Limited, is 
improved by the receipt of the order from the Madras 
Government for 500 miles of aluminium steel reinforced 
strand for power lines. Particulars appear elsewhere 
in this issue. Manchester Corporation Rivers Depart- 
ment have placed an order for 70,000 ft. of steel screen 
ropes for the Davyhulme Sewage Plant with Messrs. 
W. T. Bowie and Company, Limited, of Glasgow ; and 
Messrs. the Broughton Copper Company, Limited, 
Salford, and are participating in orders released by the 
London and North Eastern Railway Company for copper 
plate and rod. Messrs. Crowthorn Engineering Com- 
pany, Limited, Ashton-under-Lyne, makers of engineer- 
ing precision goods and refrigerators, have taken over 
@ wire-rope works covering 4} acres at Reddish, near 
Stockport, consequent upon a growing need for larger 
premises. It is understood that the Ashton activities 
of the firm will be transferred to Reddish. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Water Questions—Although heavy rains have relieved 
the plight of Swansea Town owing to the exceptional 
drought, the Swansea Corporation have decided again to 
consider the question of proceeding at all speed with a 
new storage reservoir in the Brecon Beacons, for which 
ample gathering ground was acquired some years ago. 
The water engineer has already prepared a report on 
the question of a new reservoir, but discussion on this 
has been deferred for the completion of the report of 
the Swansea Borough Treasurer. On January 1, the 
reservoirs, which have a capacity of 1,405 million gallons, 
contained only 427,000,000. This has now increased to 
over 600,000,000 gallons. The rainfall at the Cray 
reservoir in December was only 3-05 in., compared 
with an average rainfall in December of 11:2 in. The 
entire rainfall at Cray in 1933 was 67-30 in., which was 
21-25 in. below the average of the 33 years since the 
reservoir was opened. The rainfall at the Lower Lliw 
was 39-47 in., which was 14-12 in. below the average 
for 72 years. Gower Rural Council have instructed 
their surveyor to prepare plans for a water scheme for 
the Gower Peninsula, which can be proceeded with in 
sections. The estimated cost is between 40,0001. and 
50,0001. 

Swansea’s New Sewage Works.—An inquiry has been 
held at Swansea by an inspector of the Ministry of Health 
into the scheme of Swansea Corporation to borrow 
71,3141. for sewage works in the Clyne Valley and 
Llanriddian Higher in Gower. 

The New Electrical Station, Swansea.—The expenditure 
on the new super-power station of the Swansea Corporation, 
which is expected to be brought into operation during 
1934, was 1,043,0001. up till December 31 last. A contract 
was let to Messrs. G. and J. Weir, Limited, of Glasgow, 
for boiler feed pumps, at a cost of 10,7331. 

Cardiff City Council and Trolley ’Buses.—Cardiff City 
Council have decided to withdraw from their Bill in 
Parliament the clause seeking power to run electric 
trolley "buses outside the city limits. This withdrawal 
does not affect the clause relating to the running of 
trolley "buses inside the city. In view of opposition that 
was shown, it was considered that powers for running 
outside the city when required could be more readily 
secured by provisional order. 

Blizzard Damage in South Wales.—It has been stated 
that in repairing the damage to the telegraph and 
telephone system on the Great Western Railway, caused 
by the great snowstorm last February, 2,696 miles of 
wire and 614 new poles were necessary. Poles to the num- 
ber of 1,793 had to be re-erected. On the section between 
Cardiff and Newport, overhead service was replaced by 
cables, as it was practically destroyed. 


Launcna or H.M. Suirps.—We are informed that H.M. 
Submarine Severn will be launched at the Naval Con- 
struction Works, Barrow-in-Furness, of Messrs. Vickers- 
Armstrongs, Limited, on January 16, and that H.M.S. 
Ajax will be launched from the same shipyard on March 1. 


NOTICES OF MEETINGS. 


Nortu-East Coast Institution oF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., Mining Institute, 
Newcastle-upon-Tyne. “Shipbuilding in Relation to 
Subsequent Repairs,’’ by Messrs. E. Wilson and E. P 
Wilson. Tees-Side Branch: Thursday, January 18, 
7.30 p.m., Cleveland Scientific and Technical Institution, 
Corporation-road, Middlesbrough. ‘* The Electric-Welded 
Ship Peter G. Campbell,” by Mr. N. M. Hunter. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
Storey's-gate, S.W.1. Informal Meeting. 
Discussion on “ Rubber and its Engineering Uses,” 
opened by Mr. B. D. Porritt. Yorkshire Branch ; 
ll January 15, 7.30 p.m., The University, 
St. George’s-square. Sheffield. Joint Meeting with 
Sheffield Society of Engineers and Metallurgists. ‘* The 
Examination of Materials by Radium and X-Rays,”’ 
by Dr. V. E. Pullin. Western Branch: Wednesday, 
Janua 17, 7 p.m., Merchant Venturers’ Technical 
College, Bristol. Annual Meeting. ‘“‘ The Place of the 
Engineer in Modern Civilisation,” by Mr. 8. Clifford. 
Southern Branch : Wednesday, January 17, 7.30 p.m., 
University College, Southampton. Annual Meeting. 
Thomas Lowe Gray Lecture: ‘ High-Speed Diesel 
Engines for Marine Service,” by Mr. H. R. Ricardo. 
Midland Branch: Thursday, January 18, 6.30 p.m., 
James Watt Memorial Institute, Birmingham. Annual 
Meeting. ‘“ Military Engineering, 1915-1918," by Mr. 
H. W. Coultas. London; Friday, January 19, 6 p.m., 
Storey’s gate, S.W.1. Extra General Meeting. Discussion 
of a Symposium of Papers Dealing with Invention. 

InstiruteE OF Merars.—Sheffield Local Section : 
To-night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘‘ Protection from Corrosion of Aluminium 
and its Alloys,” by Mr. N. D. Pullen. Scottish Local 
Section : Monday, January 15, 7.30 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. ‘“ Factors in the Solidification 
of Molten Metals,”” by Dr. Sydney W. Smith. Birming- 
ham Local Section: Tuesday, January 16, 7 p.m., 
James Watt Memorial Institute, Birmingham. ‘ Electric 
Welding,” by Mr. C. A. Hadley. 

INsTITUTION OF ELxcTrricAL ENGINEERS. —South 
Midland Centre: Monday, January 15, 7 p.m., James 
Watt Memorial Institute, Birmingham. “ Some Aspects 
of the Electrical Transmission of Power by Means of 
Super-Tension Direct Current,” by Mr. H. _ Rissik. 
Tees-Side Sub-Centre: Monday, January 15, 7 p.m., 
The Cleveland Technical Institute, Middlesbrough. 
Chairman’s Address, by Mr. F. H. Williams. Last 
Midland Sub-Centre : Tuesday, January 16, 6.45 p.m., 
The Welbeck Hotel, Nottingham. Joint Meeting with 
the Institute of Fuel. ‘* The Selection of Coals for Steam 
Raising,” by Mr. C. A. Seyler. Sheffield Sub-Centre : 
Wednesday, January 17, 7.30 p.m., Royal Victoria 
Hotel, Sheffield. ‘‘ An Analysis of the Costs of Electri- 
city Supply and Distribution in Great Britain, with Some 
Suggestions as to the Causes of, and Remedies for, the 
Slow Rate of Development,” by Mr. J. M. Kennedy 
and Miss D.M. Noakes. London : Thursday, January 18, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. ‘‘Some Aspects of the Electrical 
Transmission of Power by Means of Super-Tension 
Direct Current,’ by Mr. H. Rissik. Jrish Centre 
Thursday, January 18, 7.45 p.m., Trinity College, 
Dublin. ‘‘ The Application of Automatic Voltage and 
Switch Control to Electrical Distribution Systems,” by 
Messrs. W. Kidd and J. L. Carr. 

INsTITUTION OF AUTOMOBILE ENGINEERS.—~Scottish 
Centre: Monday, January 15, 7.30 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. ‘‘ The Development of a Con- 
stant-Periodicity Suspension System,”’ by Mr. 8. A. 
Horstmann. Leeds Centre: Wednesday, January 17, 
7.15 p.m., Metropole Hotel, King-street, Leeds. ‘“ Re- 
pairs,” by Mr. J. Dent. 

Royat Instrrution.—Tuesday, January 16, 5.15 p.m., 
21, Albemarle-street, W.1. ‘‘Some Aspects of the 
Scattering of Light by Matter,” by Mr. C. G. Darwin. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTtanpD.—Tuesday, January 16, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2.  ‘‘ Concrete Roads,” 
by Mr. J. H. Walker. 

InstiruTION OF CrIviL ENGINEERS.—-Wednesday. 
January 17, 6 p.m., Great George-street, 8.W.1. Informal 
Meeting. ‘‘ Transition Curves and Super-Klevation on 
Roads,” by Mr. E. L. Leeming. 


7 p.m., 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


NATIONAL PuysicaL Laporatory Researcues.—-The 
results of researches at the National Physical Laboratory, 
were presented at meetings of scientific and technical 
societies during December, 1933, as follows :-—‘‘ Heat 
Transfer between Metal Pipes and a Stream of Air,”’ by 
Dr. E. Griffiths, F.R.S., and Mr. J. H. Awbery, before the 
Institution of Mechanical Engineers; ‘The Valve 
Maintained Tuning Fork as a Primary Standard of 
Frequency,” by Mr. L. Essen and the late Dr. W. D. 
Dye, F.R.S., and “The Electrical Properties of Sea 
Water,” by Dr. R. L. Smith-Rosé, before the Royal 
Society ; “ Leakage Phenomena in Ring-Type Current 
Transformers,”” and ‘“ Current-Transformer Testing,” 
by Dr. A. H. M. Arnold, before the Institution of Elec- 
trical Engineers ; and “ Electrical Interference between 
Parts of Aircraft,” by Mr. E. Ower, before the Royal 
Aeronautical Society. Two papers were published in the 
Journal of Scientific Instruments, namely, “ A Symmetri- 
eally-opening Optical Slit,” by Mr. J. E. Sears, and “ An 
Automatic and Timing Mechanism for Testing Electricity 








Meters,”’ by Mr. A. Felton. 
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| of Iron and Steel Manufacturers, to enable researches 
‘on steels for high temperatures and pressures to 


be continued. We then gave it as our opinion that 
what was needed to produce the “ pitiable” sum 
required, 1,500/., was less the lack of means than 
the will to produce them. Earlier in the year we 
called the attention of our readers to a speech made 
by Mr. R. P. Sloan, in which he pointed out that the 
electricity supply authorities were acting inimically 
to their own interests in neglecting to subscribe at 
the “ full scale ’’ to the first of these useful bodies, 
that same “full scale’ being only IJ. for each 
2.5001. of annual revenue from the sale of electrical 
energy, excluding bulk supplies. And lest it be 
thought that such lack of support is unique, it may 
be mentioned that the majority of the twenty-four 
Research Associations, which were established in 
that halcyon period of reconstruction, which coin- 
cided with the latter part of the war and the early 
days of the peace, are now in financial difficulties, 
and that more than one has become comatose. 

The reason for this state of things is clear, when 
the circumstances in which these bodies were estab- 
lished are recalled. In 1917, Parliament voted a 
sum of 1,000,000/. as part of a scheme for establish- 
ing “a permanent organisation for the promotion 
of scientific and industrial research, which would 
operate over the kingdom as a whole and _ utilise 
the most effective means to the end in view, irrespec- 
tive of their locality.”” Part of this sum was used for 
assisting the various research associations that 
were formed, the basis being that a grant of 1/. 
was given for each 1/. subscribed by the industries 
concerned. Part was also used for establishing 
research organisations, such as those dealing with 
building and forest products, under the direct 
control of the Department of Scientific and Indus- 











trial Research. As a result a great deal of useful 
work has been done, often under difficult conditions, 
but the Million Fund is now exhausted, and the 
question is therefore what steps are to be taken to 
provide the resources, which will make further and 
necessary progress possible in the future. 

Before attempting to answer this question, atten- 
|tion must be drawn to one grave disadvantage of 
the present, or perhaps it would be more correct to 
|say, the past system. Owing to the way in 
which they have obtained their funds, research 
associations have never been sure of a settled income. 
The subscriptions from the supporting firms have 
always been voluntary, and the Government grant 

has, by rule, been dependent on the amount thus “% 
scribed. It has therefore, been impossible to prepare 
in advance a settled programme of research extend- 
ing over a number of years, and sometimes where the 
risk has been taken, work that has been started has 
had to be abandoned for lack of funds, or has only 
been continued after appeals of the kind to which 
we have drawn attention have been made. It is, 
therefore, desirable, if not essential, that not only 
shall sufficient funds be available at any time to 
carry on the work in hand, but that these shall be 
| guaranteed for as long a period as may be neces- 
sary. 

It is easy to suggest that these two difficulties 
could be removed by the Department of Scientific 
and Industrial Research taking over the research 
associations. This is a solution, however, which is 
not likely to commend itself to any government at 
the present time, if ever, and even if it were, we 
doubt whether for more than one reason, it would be 
wise to adopt it. It is in our view essential that the 
research associations should at least partially be 
directly supported by the industries they serve, 
even if they also receive assistance from the Govern- 
ment. It would be still more desirable if they could 
be entirely supported by industry. A possible way 
of achieving this end is to impose a compulsory 

|levy on the firms who either directly or indirectly 

benefit from the work of the association. Such a 
levy would, of course, require parliamentary sanc- 
tion, but to secure that sanction might not be 
impossible. For, as is probably well known, the 
Research Association of British Rubber Manu- 
facturers has, at various times, since 1927, pro- 
moted a Bill for powers to put such a scheme into 
force. Unfortunately, the attempt, which last 
July was almost successful, has had to be abandoned, 
owing to the defection of the largest individual 
contributor. It would, therefore, appear that with 
parliamentary time congested as it is, a necessary 
preliminary to a compulsory levy must be con- 
sultation among those who desire to take this 
course, and that any action should be co-operative 
and on as wide a basis as possible. For, since all 
the research associations are in the same financial 
plight, the arguments for making some common 
effort to relieve their lot are overwhelming. 

A further interesting suggestion, which has the 
same object, has been put forward by a joint com- 
mittee of the British Science Guild and the Associa- 
tion of Scientific Workers. Briefly, this is that the 
Government should earmark a definite percentage 
of the revenue obtained from tariffs, which is said 
to amount to between 30,000,000/. and 40,000,000. 
per annum, for the Department of Scientific and 
Industrial Research and the research associations. 
If, for example, 5 per cent., or 2,000,0001. per 
annum, were allocated for this purpose, it could be 
used not only for current expenditure, but for estab- 
lishing emergency and endowment funds. By 
carefully regulated finance, it would thus be pos- 
sible in twenty or twenty-five years, or even in 
some shorter period, to accumulate sufficient capital 
to make research independent of parliamentary 
grants. In other words, tariffs, which it is perhaps 
unwise to consider as a permanent measure, could 
be made to perform a permanent service to the 
country. As regards the corresponding contribu- 
tions, which should be made fromindustry, the views 
of the committee are not so clear cut. A com- 
pulsory levy, like that we have already mentioned, 
is a possible source of such contributions, and is 
hinted at, though its disadvantage where the indus- 
try is only likewarm about the benefits of research 


|is recognised. An alternative, which is likely to be 
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still more nebulous in its results, is to persuade those | 
concerned that as tariffs have given them a monopoly | 
in the home market they are under a moral obliga- 
tion to support research which will place them in an 
even stronger position. We fear in answer to this 
it may be asserted that the effect of tariffs has been 
negligible, so that the result of advancing this as a 
reason for subscribing would perhaps leave matters 
worse than they were before. 


We understand, however, that the joint committee 
are formulating a scheme on these lines for presen- 
tation to Parliament, and have expressed the hope 
that before the next budget is framed the possi- 
bilities of such a policy will be fully explored. 
Governments, however, do not work at such high 
speeds, and even were the full support of industry 
already assured, it would most likely be some 
time before the necessary measure would reach the 
statute book. We admit that, in principle, the 
scheme is sound. Nevertheless, the committee 
would be well advised not to go too fast, but rather 
to consolidate their defences before they attempt to 
advance too far. Such cautiousness is only elemen- 
tary tactics. They should first, as we believe they 
ire already doing, take steps to educate members of 
Parliament in the value of the ideas they are putting 
forward, and they should at the same time assure 
themselves of the active sympathy and assistance of 
those they are proposing should benefit. In a word, 
propaganda, and propaganda of the right kind is 
required. If this be thought unnecessary, we may 
again use what occurred in the case of the Rubber 
Research Association as a warning. As far as 
the method of raising funds is concerned, the 
committeé have a valuable precedent in a recent 
ution of the Government, which has decided to 
help the coal industry by giving a preference to 
motor spirit obtained from that form of fuel. They 
should not, therefore, have more than the usual 
difficulty in persuading those who make our laws 
that a similar procedure might be adopted fo 
research, provided always that those same legisl .tors 
ire assured that industry as a whole is behind the 
demand. 

As far as engineers are concerned, this attempt to 
endow research will be watched with interest. For 
it cannot be denied that in future our national 
industries will need all the help that statesmanship 
and science can give them. Competition from other 
countries is likely to become more and more intense 
and Great Britain can, therefore, only hope to hold 
her own if, to the great advantages we possess in the 
character and aptitude of our people, is added the 
stimulus, which applied science can provide, to keep 
our industries up to the highest pitch of efficiency. 

THE ECONOMIC POSITION OF 

AUSIRIA. 


Tre success which has attended the efforts of 
various countries to overcome difficulties that have 
been caused by the prevailing world-wide industrial 
depression during recent years, has more or less 
been influenced by the geographical position of the 
countries concerned, and the nature of their commer 
cial This is particularly the case with 
a small land-locked country like Austria, where 
more than a quarter of the population is concentrated 
in the city of Vienna, and much of its territory, 
such as that found in the Vorarlberg and Tyrol 
provinces, consists of agricultural land. In addition 
to the disadvantages attached to such characteristics, 
the country was subjected to the unfortunate conse- 
quences of the sudden collapse of the Credit-Anstalt 
which, in the middle of 1931, was compelled to 
admit losses that almost equalled in value its share 
and reserve capital. In view facts, the 
general impression left on one after perusing the 
recently-issued Report of the Department of Overseas 
Trade on the Financial and Economic Position of 
Ausiria (published by H.M. Stationery Office, price 
2s. net) is admiration for the Austrian people, in their 
endeavours to put themselves into a sound position 
and trading affairs. The country 
naturally shares with all others the heavy burdens 
associated with unemployment, but it has, in a 
commendable manner, within the last two years, 
reduced its bank rate from 10 per cent. to 5 per 
cent., while at the same time practically removing 
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currency restrictions and reducing the incidence of | worked for 37 weeks, as compared with five working 


formed a con- 
Further evidence 


insolvencies, which had hitherto 
comitant of trading enterprises. 


of the steadily-improving trade conditions is to be | 
inferred from the fact that the system of import | 


prohibitions that is in force is rarely absolute, and 
the control of import licences is exercised without 
undue severity. In the light of this improvement, 


| and the respect which Austrian and British business 


men have always had for the quality of their 
respective products, there now appears to be a 
growing tendency to recognise the mutual advant- 
ages that would accrue from both countries increasing 
their share in the two markets, and an impetus was 
given to this welcome state of affairs by the recent 
visit of prominent British industrialists to the 
Congress of the International Chamber of Commerce 
in Vienna, followed by the presence of Austrian 
Ministers in London during the World Economic 
Conference. 

In examining the influence of unemployment on 
Austrian industry generally, it should be observed 
that the factories are frequently small establish- 
ments, which are greatly influenced by fluctuations 
of trade, since more labour than capital usually goes 
into the manufactures of typical products of the 
country. The extent to which this is the case is 
shown by the official returns for June, 1930, when, 
of the total 1,154,249 persons engaged in all trades— 
of which 27-1 per cent. were masters—some 312,406 
employees worked in 115,427 establishments where 
from two to five persons were employed. The 
number of unemployed in receipt of relief during 
the first half of this year varied between 400,000 and 
314,000, a considerable proportion of whom might 
be regarded as associated with engineering trades, 
since about 40 per cent. of those engaged in engineer- 
ing were unemployed in 1929, along with 92 per 
cent. of those connected with coal-mining concerns, 
and conditions have not improved in this respect 
since 1929. 

As Austria possesses no considerable deposits of 
hard coal, 2,994,395 m. tons of this were imported 
in 1932, to supplement the small quantity extracted 
from local sources, amounting only to 7-4 per cent. 
of the imports. Although the quantity correspond- 
ing to this proportion represents a considerably- 
increased amount of Austrian coal, as compared 
with that raised ten vears ago, the increased output 
is due entirely to the introduction of improved 
methods of mining, since the number of pits working 
has declined from 15 to 4 during the decade, while 
the number of employees concerned has decreased 
from 1,922 to 1,295 during the same period. A 
similar process has taken place in the lignite mining 
industry, as the production of 2,685,467 tons of 
lignite for the year 1923 had been increased by 
nearly 50 per cent. by the end of last year, although 
the number of pits working had declined from 77 
to 42, and the number of men employed from 
18,634 to 9,643. With a view to substituting lignite 
for hard coal, and thereby reducing unemployment, 
a drying plant has been erected at Kéflach, to 
provide a household fuel, but this is only in ite 
initial stages at the present time. The number of 
workmen employed on the large iron-ore deposits of 
Austria, the most important of which is that at 
Erzberg, in Styria, with an estimated deposit of 
350,000,000 tons, has also diminished considerably 
of late, since, during the period 1928-1932 the 
number of men engaged in this industry had 
decreased from 3,791 to 744, while the market value 
of the output fell from 15,500,000 schillings to less 
than 18 per cent. of that value. It is, therefore, 
satisfactory to learn that an improvement of condi- 
tions appears to have taken place recently, and that 
there was a likelihood of increased production of ore 
during the remaining months of list year. Another 
source of natural wealth has received due attention 
during these difficult times, in that during the last 
fifteen years Austrian engineers have increased the 
annual output of their hydro-electric power stations 
by 125 per cent., and, as only 11-5 per cent. of the 
available power is yet harnessed, appreciable 
developments taking place along these lines may 
well be anticipated. 

The general influence of the financial position on 
the heavy engineering industries is shown by the 
fact that during last year only one blast-furnace 


for 187 weeks in 1929. Here, again, evidence is 
not wanting that a progressive policy is being 
pursued, for, although no pig-iron was produced 
during the first four months of the current year, 
production was resumed in May, with the result 
that the output was more than double the pig-iron 
produced in May of last year. A similar process of 
decline and improvement has taken place in steel 
works, but these fluctuations connote that most of 
the iron and steel-working industries have been in 
a serious position during the last two years. This 
has been due, in certain industries, to the unavoidable 
and severe curtailment of national expenditure, as 
in the case with the cable industry, which has been 
almost reduced to a standstill, owing chiefly to the 
absence of Government contracts, while the Federal 
Railways have been unable to place anything but 
the smallest orders with railway carriage and engine 
works. This reduction of national expenditure, 
along with other factors, undoubtedly contributed 
to the temporary closing down of the Steyr automo- 
bile works in the summer of 1932, and to reducing 
the number of men employed in this industry 
generally at the present time to 40 per cent. of 
the number engaged in 1929. The consequences of 
a Jow purchasing power in the world’s markets are 
particularly noticeable in matters relating to the 
Vienna metal industry, which is a finishing industry 
that has operated under very unfavourable circum- 
stances during the last year or two, and it is difficult 
to find grounds on which to base any hope for the 
immediate improvement of the prevailing conditions 
in this trade. 

Motor-car and omnibus traffic plays an important 
part in the general intercourse of the Austrian 
people, particularly in the mountainous country 
where railway services would be uneconomical to 
operate, in view of the small traffic and the very 
heavy costs attached to building tracks in these 
districts. It may be noted, therefore, with interest 
that, in spite of the economic depression causing a 
decrease in the inland production and the import 
of motor cars at the present time, during the last 
four years, four-wheeled motor traffic has increased 
by 50 per cent., in addition to an increase of 30 per 
cent. in the number of motor cycles. While motor 
cars and lorries are on the list of prohibited imports, 
for which an importing licence is necessary, it may 
be observed that the United Kingdom has never 
yet used up its full quota, in fact, less than 4 per 
cent. of the imported cars for the year 1932 were 
of British make. Notwithstanding that the annual 
contingent of 120 cars for each importing country 
has been fixed for the current year, as against 300 
cars during last year, our share of the Austrian 
motor-car trade might well be improved, especially 
in view of the recent removal of currency restrictions, 
and the very favourable opinion held by Austrians 
for certain types of our cars. We can recall from 
experience very many instances where the possession 
of a motor vehicle would prove to be a boon and 
blessing to small farmers and tradesmen living in the 
agricultural parts of Austria, but such a market 
can only be cultivated after a sympathetic under- 
standing of the financial position has been obtained, 
and careful attention given to the type of vehicle 
best suited for the purposes in view. A _ not 
unimportant and favourable factor in such an 
enterprise is to be found in the striking similarity 
between the outlook of Austrian and English minds. 
particularly when utilitarian aspects of a subject 
are being discussed. 


REGISTRATION OF RoaD VEHICLES IN GREAT BRITAIN. 
—In October, 1933, the number of new motor vehicles 
registered totalled 20,916, as compared with 20,434 in 
October, 1932. Some classes declined, but a great 
increase took place in goods vehicles, which advanced 
from 3,869 to 5,080. 

Lectures ON CaTHOpDE-Ray OscILLoGRAPHS.—A 
course of nine lectures on Cathode-Ray Oscillographs 
will be delivered in the Electrical Engineering Depart 
ment of East London College, Mile End-road, E.1, at 
5.30 p.m., on Mondays, commencing January 22. The 
first lecture, on cathode rays and their use in electrical! 
engineering. will be delivered by Professor J. T. 
MacGregor-Morris ; the second, third, fourth and fifth. 
on low-voltage oscillographs, by Mr. L. H. Bedford : 
and the last four lectures, on high-voltage oscillographs. 
by Professor G. Il. Finch. Admission to the lectures is 
free and no tickets are required. 
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THE ENGINEERING OUTLOOK. facturing activity compiled by the British sitinell value of the orders of the heavy-plant section of 
ih eel: hithitemealiis and Allied Manufacturers Association. the industry. Being a twelve months’ moving 
ELECTRICAL engineering has felt the world TaBLe IJ.—Electrical Engineering. Actual Number average seasonal movements are eliminated, and 
es sane as fe . e work Employed. the slow, but steady upward movement throughout 
depression ess than other yranches of the industry, | ——— ao -— ——|the year looks like the beginning of a genuine 
owing largely to the stimulus to home commen | Number of Workpeople. | revival in the heavy section, An encouraging 
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source ¢ —~ t wage part of the year, with | Ployed. paralleled by the reduction in the numbers of work- 
the result that, prior to the development of com- | ——_—_—______— —___—— | people employed in electrical engineering. Even 
teongee — — lowest — of the depression July, lees “al 00,980 3,158 57,807 100-0 by July there had been a marked drop in unemploy- 

as reache » las £ » "eve ride 8 92 cel »De 46 , 7:7 . . ° ; 
was reached. 1e last quart r, however, provided » oo | se'rse eons ny pe ment, but a still larger reduction in the numbers 
a welcome contrast to this position, and recovery] 1926 ee 77,000 6,514 70,486 | 121-9 insured more than offset it. The figures in Table I] 
-are > we » TAW ” 927 a | at 3,79 5,510 30-5 P hd * 4s "7 wie 
appeared to be we under way. ed hy = ryt rae bo 4 are the official statistics of the Ministry of Labour. 
If allowance is made for a lag in time and apart 1929 84,430 8,248 81,182 140-2 By the end of 1933 there had been a further 
; anv exceptions ‘tuations stock . »» 1930 89, 7,084 82,77 43-2 1. : 
from any exceptional fluctuations of stocks, th« ” 3931 |.| 92°470 13°185 | 79/285 187-2 marked reduction of unemployment, so that a clear 
Tasie I.—Indices of Activity in Electrical - saan oy Po ip aged =. and satisfactory picture emerges from all the indices 
Engineering. : i ee tig of general activity. 
ail tn z ; ; rd _ . re ° rs . oy TaBLe LV.—United Kingdom Retained Imports of 
United Kingdom | .A.M.A. Index | Taste IIl.—United Kingdom Exports of Electrica Electrical estientn P 
Imports of Copper. wit 20 = 100). | Machinery. p t 
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Average | Monthly } Index — Index Monthly ndex , | Index 
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hang ay | 1913 = | Home. /Export.| Total Average. | 100). | Per Ton. | * 100) Average 100), | Per Ton. | - 100. 
i —_ | 
i sine ae Tons. £ Tons £ 
19138. 8,912 100-0 19138 2,238 100-0 | 84-5 100-0 | 1913 902 100-0 115-2 100-0 
1922— | 1922 1922- 
Ist Qr. 4,954 55-6 mae Ist Qr. 1,738 77-7 275-0 325-4 Ist Qi 347 38-5 357-9 310-7 
ond ., 3,483 90-1 | (Mot avaliable. 2nd ,, | 1:215 54-3 | 276-5 27-2 2nd ,, 355 39-4 | 253-3 | 219-9 
3rd 6,641 74-5 3rd ,, 1,191 53-2 | 216-9 256-7 8rd ,, | 506 | 656-1 | 201-4 174°8 
4th ,, 7,996 | 89-7 4th , 1,434 64-1 215-7 255-3 4th ,, 269 29-8 192-4 167-0 
1924 1924 1924— 
Ist Qr. 12,455 139-8 101 | 91 | 98 Ist Qr 2,604 116-4 163-0 192-9 Ist Qr .| 274 30-4 261-9 | 227-3 
2nd ,, 12,285 137-8 106 | 100 | 105 2nd ,, 2,526 112-9 167-0 197-6 2nd ,, .| 301 | 43-3 241-2 | 209-4 
3rd ,, 12.821 143-9 94 | 82 91 3rd 2,468 110-3 175-7 207-9 8rd 301 | 33-4 267-8 | 232-5 
4th 12,950 145-3 85 89 86 4th , 2,878 128-6 175-4 207-6 4th 381 42-2 214-4 186-1 
1926 | 1926— 1926 
Ist Qr 12,392 139-0 76 106 84 Ist Qr 3,175 141-8 162-6 192-4 Ist Qr 285 31-6 271-8 
2nd ,, 10,517 118-0 83 | 105 | 88 2nd ,, 2,433 108-7 163-2 193-1 2nd ,, 393 43-6 259-3 
3rd 11,565 129-7 84 | 77 82 3rd 2,745 122-6 174-4 206-4 3rd , 267 20-6 | 285-3 
4th 12,501 140-2 92 | 111 | 96 4th | 3,101 138-6 176-4 208-8 4th ,, 406 45-0 254-8 
1928 1928 1928— 
Ist Qr 162-1 69 | 177 88 Ist Qr. 3,571 | 159-6 161-7 191-3 Ist Qr 676 74-9 | 206-2 179-0 
2nd ,, 166-8 68 | 112 80 2nd ,, 3,496 | 156-2 163-8 193-8 2nd ,, 484 53-7 | 265+1 230-1 
3rd 143-2 75 89 | 30 3rd ,, 3,086 137-9 164-0 194-1 3rd 440 48-8 | 236-9 249-0 
4th 153°5 87 | 105 93 4th 3,560 159-0 161-4 191-1 4th 456 50°6 297-0 257-8 
1929. | 1929 | 1929 | 
ist Qr | 156-0 90 | 124 | 99 ist Qr | 3,433 153-4 161-1 190-7 Ist Qr 564 62-5 | 239-4 | 
2nd ,, 170°3 84 | 146 | 100 2nd ,, | 3,210 143-4 162-6 192-4 2nd ., 561 62-2 255-5 
3rd 48-6 86 | 147 | 102 3rd , | 2,961 132-3 164-6 194-8 3rd | 547 | 60-6 | 261-6 
4th 173-0 69 | 212 | 105 4th ,, 3,388 51-4 163-4 193-4 | 4th ,, 549 60-9 | 310-5 
1930 1930— | 1930 | 
Ist Qr 130-8 69 | 232 | 111 Ist Qr. 3.691 | 165-¢ 156-7 185-4 | Ist Qr. 559 62-0 | 275-9 239-5 
2nd ,, 162-1 67 212 | 104 2nd ,, 3,402 152-0 150-3 177-9 | 2nd,, 482 53-4 |S 276-1 
3rd, 183-2 60 233 104 3rd 3,102 138: 158-6 | 187-7 3rd ,, 365 40-5 | 305 263-3 
4th 173-1 67 234 93 4th 3,531 157-8 150-0 177-5 | 4th,, 372 41-2 327-8 
1931 1931 | 1931 
Ist Qr 143-1 66 133 | 79 Ist. Qr 2,488 111-2 192-8 Ist. Qr. 264 29-3 331-9 
2nd ,, 173-4 63 132 77 2nd ,, 2,144 95-6 184-5 2nd ,, 382 42-4 | 275-9 
3rd 158°5 53 | 135 72 8rd ., 2,060 92-0 | 195-9 3rd ,, 355 39-4 255-0 
ith 139-1 51 119 63 4th ,, 2,581 115-3 | 185°8 | 4th ,, 583 64-6 298 -6 
1932 1932— | 1932— 
Ist. Qr. 11,926 133-8 46 112 57 Ist Qr. 2,113 94-4 146-0 172-0 | Ist Qr. 201 22-0 377-0 327-0 
2nd ,, 9,947 111-6 53 94 | 59 2nd ,, 2,462 110-0 145-0 171-0 | 2nd,, 144 15-0 495-0 428-0 
3rd 15,616 175-2 60 | 66 | 54 3rd _,, 1,881 84-1 147-0 173-0 | 3rd ,, 146 16-0 463-0 | 400-0 
4th 20,091 225-4 54 69 54 4th , 1,622 72-4 156-0 185-0 4th 119 13-0 315-0 274-0 
i933 1933 193% 
Ist I 10,748 120-6 67 66 61 ist r 1,481 66-2 153-4 181°5 Ist Qr 38 4-2 345-6 300-0 
2nd 13,226 148-4 8 81 62 | 2nd 1,413 63-1 155-9 184-5 2nd ,, 65 7-2 297-3 258-1 
3rd 13,015 146-0 53 go 62 | 3rd 1,389 62-1 147 7 174-8 | 3rd 47 5-2 281-2 244-1 
ith 15,660 175°7 51 94 63 4th 1,690 75°5 134° 158-9 4th 99 11-0 174°7 | 151-6 
TABLE V.—VOLUME, INT ERNATIONAL EXPORTS OF EL BOTRICAL MACHINERY. 
~ i Oe TT aan bata cael [T “a Ee Kee Pe rere ary [ 
1913. { 1924. i] 1928 | 1929 | 1930 1931 1932. || 1933. 
x: ceeee USDmar ee cee sitll | 
Per | Per | Per Per Per Per Per Per 
| Tons Cent. Tone. Cent. | Tons Cent Tons Cent. || TOP® | Cent | Tons Cent Tons. Cent. } Tons. Cent. 
| 1| ; 
ae ee ae ee aa a ae —— nae a ee, ee ees ae ia 
| | } 
United Kingdom | 26,860 | 34-0 || 31,429] 43-8 41,138 | 40-4 38,975 | 39-0 || 41,179 | 39-1 27,540 | 36-0 24,672 | 40-0 |} 17,592 | 41-2 
Germany 41,229 | 52-1 23,691 | 33-1 |} 32,851 | 32-3 35,100 | 35-2 || 37,670 | 35-8 |] 30,349 | 39-6 || 28,000 | 46-6 || 14,500 | 34-4 
France... 3,184 4-0 10,465 | 14-6 || 15,783 | 15-5 14,633 | 14-7 || 15,519 | 14-7 12,695 | 16-6 6,400 | 10-0 6,200 | 14-7 
Switzerland 7.811 | 9-9 ii 6,125 | 8-5 || 12,044] 11-8 || 11,063 11-1 || 11,000 10-4 || 6,000! 7-8 || 2200 3-4 | 3,800 | 9-0 
Total 79,084 pos | 100 100-0 || 71,710 | 100-0 || 101,816 | 100-0 | 99,771 | 100-0 | 105,368 | 100-0 || 76,584 | 100-0 || 61,272 | 100-0 42,092 | 100-0 
| | | | | | | 
TABLE VI.—DECLARED VALUE, INTERNATIONAL EXPORTS OF ELECTRICAL MACHINERY. 
wg ea ied ae | | | | stoi 
1913. I 1924. | 1928. | 1929. | 1930. | 1931. | 1932 |] 1933. 
| eisai an | ce = aes tae — |} —___—_____— ff — 
! 
i] | | > 1] >, », 
Per , er | Per |! Per || Per || Per || Per Per 
£000 | Gent. £000 | Gort. ] £000 | cent. || £000 | Gent. ] £000 | cent. || £900 | cent | £000 | cent. || £9 | Gent 
‘daciniiicns _ a = aces — ae ents —_ sail = - — 
United Kingdom .| 2,269} 25-2 28-1 | 6,692 | 30-2 6,348 | 28-0 || 6,334 | 27-8 || 4,420] 25-9 3,656 | 2 |} 2,600 | 30-8 
Germany | 3,148] 35-0 || 12-4 || 4,446 | 20-1 4,792 | 21-2 || 5,279] 23-1 || 4,322 | 25-3 4,896 | 3 1,602 | 18-8 
U.S.A. | 1,694 | 18-9 || 31-1 || 4,904] 22-2 || 6,022] 26-6 || 5,265 23-1 || 3,668 | ‘5 || 1,830] 13- 1,305 | 15-3 
France 2 | 888 9-3 17-6 ] 2,230 | 10-1 || 2,206 9-7 || 2,548 | 11-2 | 2,640 | 15-5 1,600 | 12-0 1,28) ] 15-0 
Switzerland .| 804 8-9 || 5-2 1,439 6-5 || 1,494] 6-6 || 1,491 6-5 || 700} 4:1 398 3-0 642 7:5 
Sweden | 243 2-7 5-6 || 2,410] 10-9 || 1,790] 7-9 || 1,898 8-3 |] 1,323 | ‘8 1,000 7:3 1,060 | 12-5 
Total . ae . = 8,996 “400-0 || 19,090 | 100-0 || 22,121 | 100-0 || 22,652 | 100-0 || 22,815 | 100-0 1] 17,083 | 100-0 | 13, 380 | 100-0 || 8,509 | 100-0 
| | i 1] | ! = eat eee ee 








Statistics of imports of copper into the trical 
Kingdom are a useful indication of electrical 
manufacturing activity. 
1 Table I above, together with the index of manu- 





The aggregate consumption of copper was lower 


than in 1932, 
These figures are given| of the year is encouraging. 


but the steady progress to the end | uneven. 
The B.E.A.M.A. index x | gaining ground from a very depressed level, while 
numbers relate to the horse-power, and not the |in the lighter sections it was not until the end of 


In electrical machinery exports the trend was 
The heavier section has steadily been 
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Ex 


considerably 


the year that signs of improvement appeared 


ports in the aggregate were, of course, 
reduced by the impossible conditi ns of international 
being considerabl 


Their 


trade, both quantity and value 
than half the 1930 figure 
shown in Table ILL. 


less course is 


The salient features of this Table are the low 
volume, which is comparable with the figures for 
the depressed year 1922, the remarkably low value 
per ton, and the recovery in the last quarter of th 
year lurning to individual markets, the unusually 


high exports to European countries in 1% 
not maintained A considerable decreas 
from India offset by 
improvement in the Australian and South African 


32 wel 


inden ind 


and Canada was by a marked 


markets. In the remaining countries there wa 

little change as compared with the previous year 
Imports into the Home Market during 1933 

reached the lowest level recorded in this series. 


In spite of a slight recovery in the last quarter of 


the year they have ceased to present any problem 


to the British industry, with its competitiv: 
efficiency and the safeguards of tariffs and depr 
ciated sterling. In the heavier sections almost a 
monopoly is assured to the British industry by the 
voice of public opinion on any suggestion of a 
large order being placed outside the country \ 
striking feature of the Table is the steady and very 
large decline of the value per ton figur fter bei 
extremely high for three years 

In Table V, the volume, and in Table VI, th 
value, of the exports of electrical machinery from 
the principal manufacturing countries are compared 


largely to neutral non-manu 


lables 


efficiency in normal 


As these exports are 
facturing markets, these 
ot competitive 


wsur©rt 


Con 


afford some me 


clusions must at present be drawn from them with 
reserve, owing to the rigid control of trade, and 
growth of unilateral treaties 

Nevertheless, the broad conclusion emerges 
that the British industry has tined an increased 


share of a diminished total There can be no 


question that Germany has suffered severely, and 


that the long series of increases since the war, in th 


German share of world electrical machinery exports, 
has for the time being come to an end The Swiss 
figures are not entirely comparable. owing to a 
difference in classification, and probably ppear 
unduly favourabl Apart from this, the gold 
standard countries, as might be « xpected, make 
+ uniformly bad showing, as mpared with tl 


terling countries 


In spite of an extremely bad vear. it would be 


reasonable to look forward with measured optimism 


to 1934 rhe improvement in the B.E.A.M.A. index 
of export orders should soon be reflected the 
export statistics, while current reports indicat 
that new orders are coming forward to t their 
place Although no sensational up-swi i be 
inticipated, it would be surprising if 1934 export 
did not exceed last vear’s figures At hom 
further developments of the grid scheme are antici 


pated, which would provide work for a considerabk 


period here is also a rather better atmosphet 
among local authboritic und public utility con 
panies, whose orders have been restrained for 
considerable period Further progress is being 
made with railway electrification The prospect of 
the industry would, of course, be quickly transformed 
if any large plan of national r ruction wet 
put in hand But even without this, it ems 
likely that electrical engineerit has seen the worst 


f the de pression 


THE PHYSICAL SOCIETY'S 
EXHIBITION. 


ur twenty-fourth Annual Exhibition of Scientitix 


Instruments and Apparatus, organised by the 
Physical Society, was held the Imperial College 
of Science and Technology, Lmperi Institute-road 
South Kensington, London, S.W.7 m Tuesday. 
Wednesday and Thursday, January 9, 10 11) 


As has been the custom in recent vear exhibition 
was divided into a Trade Section, in which 


displayed 


St) tirms 


examples 


rf ipparatu ind equipment 


by 


manufactured them, and a Research Section 
in which 28 individuals, firms and _ institutions 
demonstrated certain lines along which investiga 
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tions are now being made. 
rete results of the annual competitions, which are 
held with the object of encouraging craftsmanship 
ind draughtsmanship in the scientific instrument 


track were on view. These competitions are, we 
are glad to learn, well supported, and the work 
displayed shows that even in this machine age 
there is plenty of manual skill available. On the 
three evenings of the days on which the exhibition 
was open discourses on “ The Evolution of the 
CGalvanometer on The Instrumental Side of 
Calorimetry und on 


ment of the Thermionic Valve ” 

Mr. R. S. Whipple, Mr. J. 

Fleming respectively. 
Before referring to the trade display, reference may 


be made to some of the exhibits in the Research 
| | 
| 
| 
bia. | VIAGNETRON 
(COMPANY, 
Section. These include 
shown by the British Electrical and Allied 
Industries Research Association. This has been 


designed to pick out points on a current or voltage 
wave near the zero value with great accuracy. Its 
cathode, and deflection plates are 
imilar to permanent vacuum 
ithode ray os the usual screen has 
been replaced an earthed 
shield, in front of which narrow slots are cut. This 
shield collects all the stray very 
sudden impulse 3 iven to the ele« trode, whenever 
the beam passes across a slot. The ele trode itself 
to the grid of the front 
umplifier, which has been specially designed t 


inode, focussing 
those used in a 
illograph but 


by an electrode with 
current, so that 
ire 


s connected valve of an 


reproduce mts 
Messrs. 
Limited, 


London, 


teep wave-tfre 
Marconi’s Wireless Telegraph Company, 
Electra House, Victoria-embankment, 
W.C.2, were exhibiting an ultra-high fre 
quency magnetron oscillation generator for medical 
search, an illustration of which appears in Fig. 1. 
The high frequency valve used in this apparatus 
consists of a straight tun filament, which is 
by two half-cylindrical anodes in a 
highly evacuated hard glass envelope. When such 
1 split anode magnetron is placed in a strong mag- 


netic fiel 


gsten 
urrounde d 


d, whose lines of force are co-axial with the 


space, 


the two 


inode 


filament 


nected a 


an oscillatory circuit is con- 
and the 
inode voltage is applied to the centre of that circuit, 
found that the 


ross anode segments 


it is frequency of the oscillations 
et up is dependent on the natural frequency of 
the circuit connected to the valve. The magnetic 
field, which takes the pla e of the grid control 
th has a critical 
which os be obtained. As 
correctly oriented 
that it 
und the most efficient 
thus obtained. In the particular 
high-frequency circuit 
across which a 
placed, in order to obtain the 


ctrode in ordinary triode, 


value at illations can 
the field 
within the 
tated a 
workil positior 
set exhibited the 
of a small variable 


distribution must be 


valve the latter is arranged, s« 


un be 1 few de 


vrees 
consisted 
condenser. series 


of inductances were 


necessary ire juency range The specimens under 


examination were encl 
the position of which could As it 
may not alwavs be desirable for the specimen circuit 


to be at high potential, in the example shown it 


ilso be varied. 


In addition, the con- | 
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| . ; ' 
consisted of two parallel strips mounted on insulat 


| ing supports. These supports can be moved, so that 
the distance between the strips can be varied to suit 
the specimen. The two strips are connected by a 
sliding bridge, so that the circuit can easily be 
tuned to the frequency of the transmitter, and as 
they are only at a high frequency and not at a 
high voltage the specimens can be placed in position 
without switching off the power. 

The Post Office Engineering Research Station, 








OSCILLATION GENERATOR; Messrs. Marcont’s WIRELESS 
LIMITED. 


| Dollis-hill, London, N.W.2, showed a range of 
The History and Develop- | equipment to demonstrate what is being done to 
were delivered by | improve 
Guild and Sir Ambrose | This 


long distance telephone transmission. 
included the voice-frequency signalling 
apparatus, which is now employed in connection 
with “‘ on-demand ” trunk working. This appara- 


ltus enables the operator at the calling exchange 





| ELEGRAPH 


1 cathode ray relay tube, | to supervise the calls in the same way as is already 


done when local calls are initiated. As, however 
modern trunk lines are not merely pairs of wires, 
but may be phantom circuits, or contain trans- 
formers and amplifiers, they can only transmit 
currents, which are of the same nature as those set 
up by speech. It is, therefore, necessary to use voice 
frequency currents for signalling, and in practic: 
two frequencies of 600 cycles and 750 cycles pet 
second respectively, one for operating in one direc- 
tion, and the other in the other, are employed fo1 
this purpose. Special valve circuits have also had 
to be devised. so that these currents will operat 
the necessary relays, and so that they will only 
respond to one frequency and not to both. Operation 
is, therefore, unaffected by speech, which would 
energise both the circuits. This 
telephone channels, which could not be employed 
with the present direct-current method of signalling 
to be used for the on-demand trunk service. 

The application of electrical principles to mechan 
cal requirements was interestingly illustrated in 
the apparatus shown by the Wool Industri 
Research Association, Leeds. This consisted of 
tension leveller and tension applier. The latte: 
apparatus is operated by a copper dise revolving in 
a magnetic field, the dimensions of the disc being 
chosen so that the braking effort is directly propor 
tional to the current in the electromagnet. In th 
tension leveller the small variations in th 
tension in the yarn are made to alter the current 
emitted by a photo-electric cell. This current i 
then amplified by a gas-filled relay circuit, so that 
it operates a subsidiary electro-magnetic brake. 


system enable- 





sed in two « onducting plates, | 





The British Thomson-Houston Company, Limited 
| Rugby, were showing a spot welder controlled by 
Thyatron, thus enabling the welding impulse to b 
accurately limited to as short a time as one cycle. 
| condition necessary when welding such metal as stail 


less steel, or where it is desired to localise the hea 
| puedueeed. They were alsoexhibiting a non-electron 
|radiation relay, which consists essentially of tw 
similar bi-metallic strips, one of which is blackened 
and the other polished. When the blackened st1 
is exposed to radiation, the difference in temperatul 
set up is sufficient to cause the gap at the free end 
to while 
which affect each strip similarly, have no su 


close. changes of ambient temperature 
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esult. The General Electric Company, Limited, | In the Trade Section a good deal of apparatus | tains a specimen carrier J, and a port for a heating 


Wembley, Middlesex, in addition to a number of | which has already been exhibited was on view, but 
the way of the searcher for novelties was made easier 
by marking each item which was displayed for the 
first time, by an asterisk in the catalogue, and by a 
A general survey 


photometric and radio devices, were exhibiting an 
electro-magnetic fatigue-testing apparatus in which 
the steel bar under test is vibrated at its natural 
by an electromagnet, the latter being | 
upplied with synchronous current through a gas- 


irequency 


illed re lay ° 
































Air-Gas Ratio Apparatus; MEssrRs. 
CAMBRIDGE INSTRUMENT COMPANY, LIMITED. 


Mie, 5. 


Limited, 155, Charing Cross-road, London, W.C.2, 
had a display of cathode ray apparatus for observing 

ctrical transients and wave-form, in which the 
resistance-condenser discharge time base having 
mall values of charging current peaks can obtain 
‘s operating voltage from the same high tension 
supply as that used for the accelerator of the 
ithode ray tube. 


red disc on the stand itself. 


Fig. 4. es fd i ag 
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Fies. 2 tro 4. Hiegu-Speep Catuopr Ray 
OSCILLOGRAPH ; Messrs. Campripce IN 


STRUMENT CoMPANY, LIMITED. 


| the photo-electric cell is also being applied in 
| many ways, especially in photometry. In addition, 
it is interesting to note that direct-current instru- 
ments are being to measure alternating 
current with the help of copper oxide rectifiers. 
One of the most extensive displays in this section 
was that of the Cambridge Instrument Company, 
Limited, 45, Grosvenor-place, London, 8.W.1. This 
included a number of new forms of automatic 
regulators and controllers for temperature, pressure 
and other conditions, as well as physical, electrical 
and engineering instruments. Perhaps the most 
important of these instruments was the high-speed 
cathode-ray oscillograph which has been designed 
in association with Professor G. I. 


used 





type, the cathode A being situated at the upper 
end of the tube, as shown in Fig. 3, and being 
|maintained at a potential of 10 kV to 70 kV 
| negative with regard to the anode, which is usually 
jearthed. The anode B is pierced by a small hole 
or diaphragm, the beam passing through which 
is concentrated magnetically by the coil C, and 
brought to a sharp focus on a photographic plate 
or film, or on a fluorescent screen in the base. 
During its passage from the anode to the screen the 
beam passes between two pairs of deflecting plates, 
which are set at right angles to one another in the 
deflecting chamber D. Potentials applied to these 
plates alter the direction of the beam, so that the 
deflection on the screen is directly proportional 
to the applied voltage. 

As will be seen, the oscillograph stands vertically 
and is made up in four parts ; the cathode chamber, 
the predeflection chamber E, which contains a 
beam trap device, the deflection chamber D, and 
the camera F. With the exception of the glass tube 
forming the cathode chamber, the instrument is 
entirely of metal and the joints between the parts 
are ground metal-to-metal greased seals. By 
unscrewing a ring, the deflection chamber can be 
slid out and an electron diffraction chamber inserted. 








This chamber is shown at G in Fig. 4. It con- 


showed that increasing employment is being made 
The Edison Swan Electric Company, ' of the cathode-ray tube for various purposes, while 


Finch, and is | 
illustrated in Figs. 2 to 4. This is of the cold cathode | 


filament, so that metallic surfaces may be prepared 
in situ. The discharge chamber consists of a glass 
tube, at one end of which is a metal flange carrying 
the aluminium rod cathode. This rod has a 
removable tip so as to facilitate renewals, and 
round it is an aluminium cylinder whose floating 
potential concentrates the beam electrostatically. 
As already stated, this cathode is maintained at a 
pressure of from 10 kV to 70 kV with regard to 
the rest of the tube, which is earthed. The lower 
portion of the discharge chamber is shielded with 
lead so that the operator is protected from the 
X-rays generated at the anode. Below the discharge 
chamber is the anode “ block” in which the anode 
diaphragm is held in a removable taper plug. This 
anode “ block,” which is water-cooled, also contains 
the inlet of the “leak” H, through which air is 
slowly admitted to the discharge chamber and the 
correct degree of vacuum for the gas discharge 
forcing the beam thus maintained. Evacuation 
of the discharge chamber is effected by a tube which 
leads into the main evacuation pipe of the oscillo- 
graph. This tube acts as an injector, so that any 
air tending to diffuse into the apparatus from the 
pump is driven back. The gas pressure in the 
discharge can be accurately controlled by a butterfly 
valve in the injector tube. 

The discharge chamber also contains a trap E 
to prevent the beam reaching the film until the 
photograph is to be taken. This trap consists 
of a pair of deflecting plates below which is a 


diaphragm. When the plates are at earth 
potential, the beam passes between them and 


through the diaphragm to the screen. If, however, 
a potential is applied to one plate, the beam is 
deflected and is arrested by the diaphragm. In 
| practice, the trap circuit is so arranged that the 
random transient, which is to be recorded itself re- 
leases the beam and the spot actuated by the 
time sweep plates is withdrawn when it has traversed 
the plate. The concentrating coil C, which sur- 
rounds this section of the apparatus, is supplied 
with a direct-current of 0-15 ampere at 100 volts, 
and serves to concentrate and focus the electron beam 
like a bi-convex It is carried on levelling 
screws. The deflection chamber D is clamped 
below the pre-deflection chamber and contains 
two pairs of deflecting electrodes. These electrodes, 
|which are of aluminium, are carried in Mycalex 
dises, which are cemented into ports in the main 
tube of the oscillograph. They are insulated for a 
|steady potential of 40 kV and will, it is claimed, 
safely withstand transient voltages of 60 kV. 
The distance by which the plates are separated may 
be altered and the sensitivity of the instrument 
varied by warming a wax seal. The quartz tubes 
are fully protected by heavy ebonite covers. 

The oscillograph can be converted into an electron 
diffraction chamber by removing the deflection 
chamber and substituting a diffraction chamber of 
the same overall dimensions, as shown in Fig. 4. 
This chamber contains the specimen carrier J, on 
which the surface or film to be analysed is mounted. 
For reflection-diffraction experiments, this film is 
deposited on an optically flat quartz disc 1 in. in 
diameter either by being sputtered cathodically or 
by distillation and condensation in vacuo or in the 
presence of an inert gas. The quartz disc is clipped 
on to an aluminium holder and its surface can be 
set truly perpendicular to the axis of the carrier 
rod by three small screws. After insertion in the 
chamber it is designed so that it can be adjusted 
without breaking the vacuum. 

The camera section F is designed to take a 6 cm. 
by 9 cm. plate or an ordinary eight-exposure roll film. 
The aperture beneath which the film or plate is 
situated consists of a lead-lined shutter, the upper 
side of which carries a removable glass plate covered 
with fluorescent material. This enables the pheno- 
menon to be photographed to be viewed before the 
plate is exposed. Two observation windows are 
provided, so that the screen can be inspected from 
different angles. When the diffraction chamber is 
fitted, the errors due to voltage measurement and 
to the fact that the photographic plate is not spheri- 
cal about the point of diffraction are overcome by 
designing the shutter so that the plate can be 
exposed in independent halves. The specimen 


lens. 
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carrier is also designed to take two specimens in 
such a way that either can be made to replace the 
other exactly. 
substance, the lattice constants of which have been 
accurately determined by X-ray analysis, and the 


6j-IN. CENTRE C 


WARD 


One of the specimens consists of a 


CONSTRUCTED BY H. W. AN 
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APSTAN 


COMPANY, 


LATHE. 


D LIMITED, BIRMINGHAM. 





other is the substance under examination. The 
procedure is to expose one half of the plate to 
diffracted electrons from the reference specimen, 
and then the other half to electrons from the speci- 
mens under examination, that two patterns 
are obtained on one plate and the lattice spacings 
of the latter can be obtained from the former by 
interpolation. 

The tube is supplied from the 
current mains through a transformer and rectifying 


sO 





8 


alternating 


valve, a condenser being connected across the | 
latter to carth to ensure smooth operation. ‘The | 
“ame system is used for the diffraction camera | 


with the difference that a saturated diode valve is 
employed for smoothing, so as to maintain that 
homogeneity, the lack of which produces a widening 
of the ringe and poor definition. As dia 
vrammatically in Figs. 3 and 4, the tube is evacuated 
by either a three- or four-stage mercury vapour 
pump backed, to a few millimetres of mercury by a 
small oil-sealed rotary pump. 


shown 


The air-gas ratio apparatus illustrated in Fig. 5 




















was also being shown by the same firm for the first 


time. It has been designed for the accurate and rapid 


can be instantly obtained in either forward or r verse | 
direction, by means of the levers seen on top of the 
headstock which operate the friction clutches. The | 
particular group required is selected by the crank lever 
moving over a dial shown at the bottom of the head- 
stock. This sliding of high-quality 


measurement by volume of a gas, particularly coal 
air. It of arm of 
which comprises a tube filled with gas, while the 
mixture under test is passed through another tube 
The appiratus con 
ilthrough which a constant current flows, 


in consists a bridge, one 


yas, 
( 





constituting the second arm. operates years 





tains a ct illoy steel, heat treated, and having the teeth ground | 
the coil being cooled by the pissage of the gas. | to profile. As there are no loose gears or internal | 
The rate of cooling depends on the composition of belts, the selection of a group is, to all intents and 


| 


| 
moved | 


purposes, instantaneous. Both clutch levers are fitted 
with automatically cam-operated brakes of the internal 
expanding type, which bring the spindle bearing to 
rest with great rapidity when the levers are 
to the central position. The spindle is mounted on 
combined ball journal and thrust bearings, and the 


the latt ind is indicated as a percentage on the 
galvanometer. Tocarry out an analysis the pure gas 
is passed through the instrument and the galvano- 
The mixture is 


then passed through the instrument in a simila! 


T 


meter is set to read 100 per cent, oO 


way, it being important that the rate of flow should | other rotating parts in the headstock are carried in | 
not exceed 100 cub. cm. per minute, and at the|either ball or roller bearings. Automatic pump} 





lubrication is provided to all the bearings and gears. 

The saddle is fitted with a cross-slide carrying twe | 
having maximum distance of 134 in. 
between them, and both the longitudinal and trans- 
motions are effected by handwheels. The 
| former motion is 13 in., and the handwheel operates 


end of one or two minutes the alteration in com- 


Fig 


position will be shown on the galvanometer. 
| tool-posts, 


5 is a portable outfit in which the pure gas supply 
is connected to one of the arms of the three-way 
tap, visible at the left centre of the illustration, and 


a 


verse 


the mixture to the other arm. It then passes to} through a rack and pinion. Five stops on a rotatabk 
the tube in the centre of the illustration, being stop bar are provided. These can be used in either 
forced through the latter under pressure or drawn | direction. The cross-slide is actuated through a 
through it by an aspirator. This tube is heated by | sauare-thread serew, and dead stops are provided in 


| both directions. Both the saddle and cross-slide are 
fitted with adjustable gibs. The capstan rest can be 
clamped to the bed in any desired position. The slide 
. 4 has adjustable taper strips to take up wear, and is 
plug and socket switch visible on the right of the | ¢,,,y, rsed by capstan wheel, while automatic feed 
illustration. When the switch is placed in the “test” | js also provided. The turret is hexagonal, 8} in. across 
position, the instrument can be used with a calibra- | the flats. The faces are machined and drilled for 
vive the very high accuracy required | flanged tool holders, and have also central tool holes 
. s | 14 in. in diameter, bored from the headstock during 
assembly, in order to ensure accuracy of alignment. 
The turret may be revolved either automatically or by 


hand. In the first case, 
| 


« coil which is supplied with current from a dry 
battery in the lid of the case. It can be 
three ranges, which are brought into circuit by the 


used on | 


a 


tion curve to 
with gases of variable composition. 
| 





(T'o be continued.) 


the slide is traversed by the | 


|capstan handwheel, and six adjustable stops are | 
eB T RAY ? ‘s “is J , "y provid d in a barrel at the end of the slide. The | 
6; IN. CENTRE CAPSTAN LATHE. | barrel is connected to the handwheel in such a way 


rue lathe shown in the accompanying illustration is|that when the handwheel is Totated the stops also 
and present the correct stop for each tool in 
The revolving and indexing movements 
are automatically performed on the return stroke of | 


otable as embodying a headstock in which the spindle | rotate 
effected thre« mean 


of friction clutches running in oil 


peed chang ure in groups by ~ 


It has been recently 


sequence. 


developed by Messrs. H. W. Ward and Company, | the slide. The normal stroke of the slide is 8 in. The |} 
Limited, Dale-road, Selly Oak, Birmingham. The | automatic movements can be rendered inoperative at | 
lathe can be used for ordinary work in a chuck, the|any time, and the turret indexed by hand, when 


height of centres being 64 in., i. the extra 


, & maximum diameter | the stroke of the slide is increased to 11 in., 


of 12) in. can be handled, while, as the spindle has | length being useful when pilot boring bars are being 
s hole 1} in. in diameter ‘hrough it, bars up to 1} in. | employed, long bolts turned, &c. The hand operation 
in diameter can be dealt with in an automatic | of the turret is intended for simple work, ¢.g., that in 
chuck \s shown it is fitted with a bar support and | which only one tool is needed. Work up to 20 in. | 
sutomatic chuck. The headstock has a single pulley. | can be admitted between the front of the chuck and | 
} in. in diameter, mounted on ball bearings carried | the capstan. The automatic feed to the slide is| 
in a bracket so situated that the drive can be either| obtained from a feed shaft driven from the spindle | 
from a line shaft by a 2}-in. belt, or by an individual | and actuating gears in the capstan apron. Two rates | 
electric motor For average work, the latter is of | of feed can be obtained by a change device in the gear- 
t h.p., but for heavy work 5 h.p. are required. The} box, and two additional rates are provided at the 


in all. The feeds can be 
automatically tripped by means of stops, or can be 
at 137 r.p.m. and 290 r.p.m. for such duty | started and stopped by hand. The automatic feed is 
is presented by gun-metal castings, &c. ; and 450 r.p.m. | likely to prove useful for drilling or turning, particularly 
unl 930 r.p.m. for small-bar work, high-speed drilling, | of unusual length. 

or for materials such as aluminium. When the pulley! It will ur illustration that the automatic | 
uns at 700 r.p.m., the total speed range is from | chuck gear for bar work is contained in a casing bolted 
59 r.p.m. to 1,155 r.p.m. Either speeds in a group/to the front of the headstock. The rotating part of 


three groups of spindle speeds when the driven pulley | headstock end, four 


runs at 500 r.p.m. are 42 r.p.m. and 75 r.p.m. for steel 


t.€., 


or 1 iror 


be seen in « 


the mechanism is attached to the flanged spindle nose- 
and the whole assembly is readily detachable, so that 
jaw chucks or faceplates can be attached to the flange. 
The chuck self-contained, and the conventional 
tube through the spindle has been dispensed with in 
order to allow the full diameter of the spindle hole 
to be available for material. The working parts are 
all of high-quality steel, hardened and accurately 
ground, whilst the spring collets are hardened, tem- 
pered and ground, to ensure interchangeability without 
loss of accuracy. Provision is made for a small amount 
of adjustment to each collet to cover variation in bar 
stock. The whole chuck can be dismantled by the 
use of one spanner, cleaning being thus facilitated. 
Thrust washers ensure easy operation, and, as the 
whole of the mechanism is locked together when work 
is being gripped, high speeds can be maintained 
without fear of trouble. Bars, tubes, or short pieces 
for second-process work can be handled rapidly and 
accurately. 


is 


CONDENSING AND Ferep-Heatinc PLANT AT THE 
BATTERSEA STATION OF THE LONDON PoWER COMPANY : 
AppENpDuM.—In the article on the condensing and 
feed-heating plant at the Battersea Station of the 
London Power Company, on page 675 of our last volume, 
it was stated that Messrs. Mather and Platt, Limited, 
Manchester, supplied the extraction pumps. The same 
firm also furnished the main boiler-feed pumps, which were 
described in the same connection 


Ourpvut oF MARINE MACHINERY IN 1933.—On page 12 
ante, will be found the first portion of our annual 
summary of marine-machinery outputs; the summary is 
continued below.—Messrs. Central Marine Engine Works, 
West Hartlepool, have fitted numerous “CMEW ” 
smoke-tube type superheaters to the boilers of steamers 
and have supplied many feed pumps, ballast pumps, 
oil-fuel separators and other steamship auxiliary machi- 
nery.—In addition to repair work, Messrs. Swan, Hunter 
and Wigham Richardson, Limited, Newcastle-upon- 
Tyne, have supplied 900 h.p., triple-expansion engines 
for a British merchant ship. They have also fitted on 
board the twin-screw M.S. Port Chalmers, the main 
engines built by Messrs. Barclay, Curle and Company, 
Limited, and have supplied all the auxiliary machinery 

Messrs. Workman Clark (1928), Limited, Belfast, hav: 
constructed the 5,800 i.h.p., twin-screw Workman 
Clark-Sulzer Diesel engines for each of the motorships 
Isipingo and Inchanga.—Messrs. McKie and Baxter, 
Limited, Copland Works, Murray-street, Paisley, con 
structed three sets of steam engines totalling 200 i.h.p., 
and comprising machinery of various classes.—The 
8,500 i.h.p., Barclay Curle-Doxford Diesel engines of 
the M.S. Port Chalmers were supplied by Messrs. Barclay, 
Curle and Company, Limited, Glasgow.—Messrs. Yarrow 
and Company, Limited, Scotstoun, Glasgow, W.4, 
have supplied the whole of the machinery for three 
Portuguese destroyers, the hulls of which are being built 
in Lisbon. Among other work, the designs of Yarrow 
boilers for new Dutch cruisers have been completed 
and designs for Yarrow merchant ship boilers have been 


| supplied to licensees.—Messrs. Cammell Laird and 
Company, Limited, Birkenhead, have engined thre« 
vessels, the total indicated horse-power being 3,000 


Included were the 1,600-i.h.p. triple-expansion engines 
of the 8.8. Great Western.—The 1,400-b.h.p. Diese! 
engine fitted on board the Brazilian Naval training-ship 
Almirante Saldanha was constructed by Messrs. Vickers- 
Armstrongs, Limited, Barrow-in-Furness.— Messrs 
Harland and Wolff, Limited, Belfast, constructed the 
2,000-i.h.p. propelling machinery installed on board each 
of the vessels, Chandravati and Prabhavati. 
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LABOUR NOTES. 


A JOINT meeting of representatives of the Cotton 
Spinners’ and Manufacturers’ Association and repre- 
sentatives of the Weavers’ Amalgamation decided to 
ask Sir Henry Betterton, the Minister of Labour, to 
receive a deputation for the purpose of discussing with 
him the best means of making wage agreements in the 
manufacturing section of the cotton trade, obligatory 
on all employers and operatives within the industry. 
The deputation was received by the Minister yesterday. 
The principal reason for this joint movement is under- 
stood to be the unsatisfactory way in which the “ more 
looms ” agreement is being carried out in some sections 
of the manufacturing industry. The parties had the 
assurance of Mr. Runciman, before their meeting, that 
any joint representations on the subject would receive 
the sympathetic consideration of the Government. 


Speaking at a luncheon, in London, last week, of the 
Industrial Co-Partnership Association, Mr. Eric Mac- 
fadyen, director of Messrs. Harrison and Crosfield, Limi- 
ted, said that the great progress attained in mechani- 
cal civilisation had led to mass output in industry, 
which involved an enormous change in the habits of 
a large proportion of workers. If the labour of 1,000 
men was going to be replaced by that of a single 
technician, if the planning and fashioning of an industry 
were going to be concentrated in a few executives and 
patentees, a great mass of mankind would become mere 
cogs in a machine. They would become discontented 
and disillusioned, because they were dispossessed of all 
that had gone to make life interesting to their ancestors. 
The spirit which would seek to throw a bridge over that 
chasm in the social organisation was the spirit behind 
the co-partnership movement. Once there was success 
in establishing in a business a relationship which 
was in the nature of a membership, a sense of shared 
enterprise, and a consciousness of functioning as a 
cell in a living organism, it would affect the mental 
atmosphere of the worker. Co-partnership paid. It 
was something more than a business method ; it was 
in the economic world a manifestation of that spirit 
on which the future of humanity depended. Those 
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industry. The alternative plan proposed would 
approximately double the number of employees in the 
company’s mills. The company held that actual 
experience would demonstrate whether an efficient 
manufacturer operating four shifts of six hours a day 
with double the number of employees, and paying the 
same wages for six hours, as were laid down in the 
code for eight hours, could compete successfully with 
other manufacturers, operating two shifts of eight 
hours each, five days a week. The company was con- 
vinced that the plan was economically feasible. 


According to Mr. Walter S. Tower, the executive 
secretary of the American Iron and Steel Institute, 
| the iron and steel industry has entered 1934 feeling 
that the lowest point of the depression has been passed 
and that the coming months should bring a measure 
of improvement in consumption and output of its 
products. This feeling is based, he says, chiefly upon 
| signs of expanding demand, together with a stabilised 
| price structure and more favourable marketing condi- 
tions ushered in by the code. The steel code was 
designed, it is pointed out, to increase employment 
and eliminate unfair competition, and, under it, these 
ends are being accomplished. The requirement that 
price changes be listed in advance with the American 
Iron and Steel Institute, the board of directors of 
| which constitutes the code authority, has brought, 
Mr. Tower says, a new competitive era into the steel 
trade. For the first time in many years, the art of 
true salesmanship is becoming a factor in selling steel. 
During recent years, he observes, steel has been sold, 
in too many cases, on secret concessions in price, 
credit, or terms. Now that these unfair competitive 
been ger are eliminated, the emphasis in selling has 

been placed where it should be, namely, on quality, 
service to consumer, delivery convenience, and similar 
points. All this makes, Mr. Tower claims, a healthy 
condition of competition, which is not less keen and 
aggressive than formerly. 





One of the most important developments under the 
|code during the past year was, Mr. Tower goes on 





who succeeded in organising their own business associa- | tO Say, in the field of labour and employment. Accord- 
tions on a footing of friendship, would be doing a good ing to figures reported to the American Iron and Steel 
stroke of business, but they would also be making a | Institute, employment in the industry at the beginning 








contribution to the building of a happier and more 
human society. 


According to a statement, based on Government 
statistics, made by Mr. Green, president of the American 
Federation of Labour, the number of unemployed in 
the United States fell from the peak figure of 13,689,000 
in March, 1933, to 10,089,000 in September, a decrease 
of 3,600,000. Of this number, 1,700,000 returned to 
work during the months of August and September, 
and Mr. Green attributes the reduction very largely 
to the shortening of hours of work in undertakings 
where long hours were still in force. He points out 
that, in the two months during which unemployment 
was reduced by 1,700,000, industrial activity declined 
by 11 per cent., while during the early months of the 
year before the inauguration of the present limitation 
of working hours, industrial activity rose by 42 per 
cent., but unemployment decreased by less than 
500,000 per month. Out of 620,000 unemployed who 
returned to work in September, about one-third 
obtained jobs in manufacturing industries. In Sep- 
tember, 1933, these industries showed a level of employ- 
ment 26-3 per cent. above the level in September, 
1932, and their pay-rolls showed an increase of nearly 
40 per cent. 





The weekly organ of the International Labour Office 
at Geneva, states that the code of fair competition 
recently adopted for the United States textile industry 
limits the operation of productive machinery in the 
cotton textile industry to two shifts of 40 hours each 
a week. This has created difficulties for a number of 
producers who were accustomed to operate their mills 
for longer hours, and one of them, Messrs. Johnson and 
Johnson, has requested the Cotton Textile Industry 
Committee and the National Recovery Administration 
to modify the code so that mills may either require a 
40-hour week of their employees and observe the 
80-hour week limit on machinery or at their option 
operate four 6-hour shifts daily, paying the same 
wage for the 6-hour day as would be paid for 8 hours, 
the working week being thus reduced to 36 hours. 





The president of the company stated that the com- 
pany favoured the 6-hour day because it felt that a 
day of more than six hours would fail to employ the 
13,000,000 people who were out of work, and because 
it was the most efficient and should add to the health 


| of November had reached a total of 416,000, compared 
| with 338,000 in June, and 210,000 (estimated) for 1932. 
| That means, it is pointed out, that the number of men 
on the payrolls in the country’s steel plants is now 
practically as great as it was in the boom years of 
1929, when operations were at the rate of more than 
85 per cent. of capacity. It is estimated that if opera- 
tions of steel plants rise to 70 per cent. of capacity, 
it will be necessary to add at least 125,000 to the pay 
rolls. The eight-hour day now generally prevails in 
the industry, and average earnings per hour for em- 
ployees have increased 22-4 per cent. since June. 
The industry, it is added, is giving full co-operation to 
the National Recovery Administration, in an effort to 
improve employment, as was fully set forth in its 
report to the N.R.A. and its request for an extension 
of the life of the steel code. Throughout the industry, 
the principle of collective bargaining is in effect through 
employee-representation plans, some of which have 
been functioning successfully for many years. 
conditions in the industry have been outstandingly 
free from strife. 


As was indicated by quarterly reports, Mr. Tower 


Labour | 
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conventions drawn up by the International Labour 
Conferences of 1931 and 1932. The conventions to 
which Japan finds it impossible to adhere are, ap- 
parently, the correspondent says, one dealing with the 
| duration of hours of work in coal mines (adopted at 
ithe Fifteenth Conference), another fixing fourteen 
years as the minimum age for admission to non-indus- 
| trial occupations (adopted at the Sixteenth Conference), 
|and a third embodying amendments to an earlier 
| convention for the protection of workers engaged in the 
loading and unloading of ships. 





| 
i 


; in 
| 


The Industrial Councils Act, which is now in force 

the Netherlands, contains many interesting pro- 
visions. Under it an Industrial Council composed of 
equal numbers of employers’ and employees’ repre- 
sentatives, is required to determine conditions of 
employment, if possible in the form of collective agree- 
ments ; to draw up regulations for vocational training ; 
to prepare measures for the prevention and reduction 
of unemployment and the creation of additional work ; 
to do all it can to improve relations between employers 
and workers in the different undertakings, by means of 
representatives appointed to that end, and in the 
industry as a whole; to encourage the establishment 
of funds and other arrangements for the benefit of the 
workers ; to discuss technical and commercial questions 
arising in the industry in so far as they may affect the 
position of the workers; and to compile statistical 
data concerning the industry. 


Councils may issue Orders on the subjects with which 
they are competent to deal; these must be voted by 
two-thirds of the employers’ representatives, two- 
thirds of the workers’ representatives, and the majority 
of any co-opted representatives. Orders must be 
submitted to the Government for approval, and come 
into force a month after promulgation. They are 
binding on all persons engaged in the industry con- 
cerned—that is, persons carrying out work or having 
work carried out in the industry, or in an undertaking 
where work falling within the competence of the council 
is performed. In case of contravention of such an Order, 
the competent council may inflict a fine or imprison 
ment. Further, the councils have advisory functions. 
They may be consulted, on any question connected 
with the industry, by the heads of administrative 
departments, provincial or local authorities, labour 
inspectors, the Royal Insurance Bank, the insurance 
council, the labour councils, the National Unemploy- 
ment Insurance and Employment Exchange Service, 
and other administrative bodies. They may also give 
advice to private undertakings. Finally, industrial 
councils may assist in the drafting of bills and regu- 
lations. 





At a congress in Geneva, the International Confedera- 
tion of Professional Workers, which has now nearly 
3,000,000 members, in 11 different countries, passed 
a resolution affirming the solidarity of all salary-earning 
professional workers with the world of labour on the 
question of the reduction of hours of work by the 
adoption of an international convention. The first 
condition for the efficacy of such a measure is,. it was 
declared, the prevention of any reduction of weekly 
or monthly salaries. The congress also passed resolu- 
tions laying down the course of action to be taken by 
the representatives of the confederation on the Inter- 
national Labour Organisation’s Committee on Pro- 





says, 1933 resulted in losses for the majority of American 
steel companies, although the losses were not so heavy 

as in 1932. Investment in the industry approximates | 
5,000,000,000 dollars, and there are estimated to be | 
more than 500,000 stockholders. The industry has 

recognised that its first obligation is to its employees, | 
and work and a decent living for as many people as | 
can possibly be kept on the payrolls are accepted | 
principles. At the same time, Mr. Tower adds, execu- 

tives are conscious of their obligations to stockholders, 
and are looking forward to the time when the industry | 
may be restored to a profitable basis, which will not | 
only give labour its fair share, but will also allow for | 
a fair return to stockholders. 


| 
The wages of all workers employed at the Ford | 
Motor Company’s establishment at Dagenham, have | 
been increased by a penny an hour as from January 1. | 
Atthe close of the strike in March last, it was announced, | 
it will be recalled, that the agreed wages would be | 
2s. 3d. an hour for skilled workers, 1s. 9d. an hour for | 
semi-skilled workers, and 1s. 3d. an hour for unskilled | 


workers. 
| 


The League correspondent of The Times mentions a ' 








and happiness of the people. 


fessional Workers ; the most important point covered 
was the protection of the title of engineer. 


A conference of representatives of the Baltic States, 
Estonia, Latvia and Lithuania, passed a resolution 
declaring that, in order to reinforce the peaceful con- 
dition of society in the Baltic countries, by establishing 
satisfactory relations and joint action by employers’ 
nd workers’ organisations, it was essential that a 


a 
systematic and progressive social policy should be 
pursued. As the Baltic countries had suffered particu- 


| larly from the war, and were still short of capital, they 


could not attain the same level of social legislation as 
the great capitalist countries. The upper limit of 
social legislation in the Baltic countries should be 
determined by the standards adopted at the Inter- 
national Labour Conference, with due allowance for 
the time which must necessarily elapse before they 
could be put into effect. Finally, the resolution de- 
clared that the three countries should in future proceed 
in full agreement in the field of social policy. 


AsBEsSTOs IN QuEBEC.—The production of asbestos fibre 


in Quebec totalled 19,524 tons in October, 1933, comm- 


It was willing to prove | report received at Geneva,to the effect that the Japanese pared with 18,564 tons in September, 1933, and 13,232 
it by practical test and experiment in the textile | Privy Council has decided against ratification of the tons in October, 1932. 
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PHOSPHATE-HANDLING INSTALLATION 


CONSTRUCTED BY 


MESSRS. HENRY SIMON, LIMITED, 
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CANTILEVER-ARM ENDs, TELESCOPIC 
SECTIONS AND SpovutTs. 


Fia. 5. 


! 
bringing the phosphate rock from an inshore bin some | 
distance away. This first conveyor is about at right | 
angles to the general lay of the loading. plant, is 18 in. 
wide, and has a length of 970 ft. It loads into an| 
80-ton hopper which discharges into the conveyor | 
system feeding the storage bin, which has a capacity 
of 12,000 tons. The distance of the 80-ton hopper from 
the storage bin is 738 ft., this being negotiated by | 
two lengths of 22-in. belt having a capacity of 190 tons | 
per hour. The belt rises to the roof of the storage 
bin and discharges on to another conveyor with travel- 
ling throw-off carriage, running the 240-ft. length of | 
the bin, so that phosphate can be discharged at any | 
point in the interior. | 

Below the bin, which is free of all struts and stays | 
inside, and is self-discharging, there is a 36-in. belt, 
though accommodation is provided for one of 42 in. 
width. The present belt has a capacity of 550 tons 
per hour. It can be fed from any of 24 outlets under | 
the bin, and in a distance of 262 ft. beyond the latter | 
has risen to the top of the circular compensating 
hopper of 250 tons capacity, into which it discharges. 
This hopper is furnished with two discharge chutes | 
feeding two conveyor systems extending to the loading 
points at the end of the cantilever arms. These 
conveyors first run up an inclined gantry until they | 
attain a level just above the centre of the revolving | 
arms, at which point they discharge, the phosphate 
being taken further by other belts on the arms them- 
selves, and finally being discharged from the end of 
telescopic lengths capable of being worked in and 
out of the arms to suit the exact position of the vessel | 








Fie. 6. COMPENSATING 


loading. At the end of the telescopic lengths a loading 
chute is provided to convey the rock into the ship’s 
hold. At the compensating hopper the two systems 


fork apart, and at the piers on which the cantilever 


arms are pivoted they are about 150 ft. apart. 

The cantilever arms, and the two feeding conveyor 
systems, together with the discharge chutes at the 
end of the telescopic sections, are well shown in Fig. 4. 
Fig. 6 shows the circular compensating hopper, the 
belt system feeding this, and also clearly shows one 
of the conveyor systems supplying the cantilever 
arms. The two arms can distinguished, 
though that on the left is obscured by the structures in 
the foreground. Both arms are slewed round and 
fixed to the moving masts, this arrangement being 
clear on the right. These masts are provided so that 
the arms, when out of use, may be held safely, whatever 


also be 


| the weather. 


The cantilever arms are carried on double piers 
of concrete anchored to the coral rock below. On 
each pair of piers, set with the individual longitudinal 
axes at right angles to the shore line, has been placed a 
rectangular steel girder frame 30 ft. square, as shown 
in Fig. 3. This supports a circular girder, shown in 
Fig. 2, which, in turn, carries the roller path, which is 
28 ft. in diameter. There are 48 live rollers with a 
mean diameter of 10 in. and length of 18 in., held in 
two channel rings. The rollers are carried on steel 
axles, are forced-lubricated with grease, and have ball- 
thrust bearings. 

Above the roller ring is a second circular girder, 
shown also in Fig. 2, on which the cantilever arm 
structure is built up. The illustration referred to 





HorprerR AND CONVEYORS. 


shows the slewing rack, fixed to the top flange of the 
bottom girder, and the pinions, driving shafts and 
bevels on the arm structure, mounted in the shops 
before shipment. The slewing speed is 1 rev. in 
12 mins., the motion being derived from a 30-h.p. 
motor mounted on the arm. The arms are open 
braced structures, extending forward 172 ft. from the 
centre pivot to nose, and backward 68 ft., ending in a 
large concrete counterbalance weight. The telescopic 
extension can be run out a further 28 ft. The belts 
for all conveyors from the compensating hopper on- 
wards are 30 in. wide, and have a capacity of 300 tons 
per hour; thus when both arms are working, the 
capacity is 600 tons, whereas the hopper itself is 
supplied at a maximum rate of 550 tons. Above the 
pivot, on the top of the cantilever arm panel at this 
point, is a second roller track provided for the support 
of the end of the gantry carrying the conveyor feeding 
the arm conveyor. 

Throughout the conveyors are covered in, as will be 
evident from the views reproduced. Control of all 
machinery on the seaward side of the large storage bin 
is from cabins on the cantilever arms, one of which 
may be seen in Fig. 1, close to the extreme end of the 
arm proper. From this point all motors involved can 
be controlled, and the cantilever arms, &c., manceuvred. 

The 12,000-ton storage bin is 240 ft. long, and has a 


minimum width between side walls of 39 ft. It is 
constructed with strong outside columns at 10-ft. 
centres. To these are riveted, about 17 ft. above 


ground level, stiff inclined girders to take the load of 
the rock in stock. The inclined girders carry hori- 
zontal rolled steel joists, closely spaced towards the 
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bottom, but wider apart in the upper portion, and these, 


in turn, support the shell plating. The bunker is about 
33 ft. high to eaves, and roofed in. the roof trusses 
carrying the feeding convevor The discharge conveyor 
is accommodated in a pit formed of concrete walls, the 
latter also carrying the inside loaded ends of the slop 
ing girders supporting the hopper floor. 

This plant has proved very successful, and further 
plant was subsequently ordered consisting of a storage 
bin of 16,000 tons capacity. This is 184 ft. by 118 ft 
and 30 ft. high, and is intended to accommodate phos 
phate which may 
able for shipping 


accumulate during weather unsuit- 
The phosphate is treated in a drying 
plant prior to storage. The plant at Ocean Island is 
much simpler, since there is here a bay giving protection 
to shipping, and the loading plant is employed merely 
for transferring phosphate to lighters. Here the under 
water conditions somewhat resemble those at Nauru, 
in that an expanse of shallow water inshore suddenly 
lee pens when the edge of the reef is reached. Figs. 7 
and 8 illustrate the Ocean Island plant, and it will be 
cen to consist of a cantilever girder altogether 292 ft. 
6 in. long, anchored at the shore end and with the 
cantilever arm 126 ft. 9 in. long fitted with telescopic 
spouts for delivering the material to the lighters below. 
rhis cantilever girder accommodates a 24-in. belt con- 
veyor, having a capacity of 180 tons per hour, and also 
provides room for a narrow-gauge railway track, taking 
the side-tipping trucks of 1 cub. yd. capacity by means 
of which phosphate may also be loaded. This plant 
is additional to an older jetty and conveyor plant 
already existing, the two jetties being about 630 ft. 
Storage bins, of 49,000 tons capacity, serve the 
old plant and also the 


apart 


new, connection between the 


two being by means of two conveyors, one 404 ft. long 
and the other inclined 222 ft. long on the flat. The 
former feeds into a 600-ton shore bin, which can be 


discharged on to the 
jetty, weigher on the way. 
Further plant is being installed at Ocean Island and 
consists of receiving hoppe rs, wet phosphate hoppe rs, 
driers, stores, &c. ; mechanical equipment has also been 
installed in the drying plant 

In the case of the work described and illustrated at 
both Nauru and Ocean Islands, the whole plant was 
installed by and Gilbertese labour, under the 
direction of staff sent out by Messrs. Simon. As the 
labour was thus virtually unskilled, the work un- 
doubtedly reflects great credit on the firm. 


belt running out along the new 


passing a continuous 


Chinese 


SOME EXPERIMENTS ON THE RE- 
SISTANCE TO WEAR OF NITRO- 
GEN-HARDENEL CAST IRON.* 

By J. E. Hurst. 


properties of an aluminium-chromium alloy 
and its behaviour when subjected to the 


Som 


cast-iron 


nitrogen-hardening process have been described by 
the author: n a previous paper.t It was shown that 
illoy cast-irons of this type, when exposed to an 


atmosphere of ammonia gas under the conditions of the 
commercial nitrogen-hardening 
surface-hardening effect. A 


undergo a 
surface hard 


process, 

maximum 

* Paper read before the Iron and Steel 

Sheffield, on Thursday, September 14, 1933. 
t See ENGInerrine, ee 


Institute, 
Abridged. 
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ness of approximately 1,000 Firth diamond hardness 
was obtained, with a depth of penetration of the harden- 
ing effect of 0-018 in. 

The most important applications of cast-iron surface- 
hardened in this manner are those in which the con- 
ditions call for resistance Of these, cylinders 
und cylinder liners for various types of engines, pumps 


to wear. 


and compressors form a group in which the resistance 
to wear is a property of considerable industrial import 
ance. Accordingly, the experiments on the resistance 
to wear of nitrogen-hardened cast-iron were arranged 
to study the behaviour of these materials under wear 
conditions such as exist in internal-combustion engine 
cylinders. It is necessary to point out that these 
experiments are not concerned with the investigation 
of the nature and causes of cylinder wear in such engines, 
but solely with the determination of the comparative 
resistance to wear of nitrogen-hardened cast-iron under 
these conditions 

In deciding upon the experime ntal procedure, it was 
considered that the available types of abrasion wear- 
testing machines were not likely to give results which 
would be of value in determining the comparative 
resistance of materials to cylinder wear. It was 
therefore, to make experimental determina 
tions under actual engine-cylinder conditions. Whilst 
by this method actual industrial conditions 
duplicated with certainty, the tests are of prolonged 
duration, since it has been found that considerable 
engine running or mileage is necessary to provide 
wear figures of a sufficiently decisive character. These 
experiments with the object of determining the com- 
parative resistance to wear of nitrogen-hardened 
cast-iron were commenced in the early part of the year 
1929 and have been in continuous progress for practi- 
cally four years. 

The experimental programme decided upon involved 
the determination of comparative rates of wear in a 
installed in the works. In view 


irranged, 


stationary engine 


can be | 





APPROACH SHowING Licut Rattway. 


of the fact that results obtained from stationary 
engines are not necessarily similar to those obtained 
| from engines running under actual service conditions, 
the experimental programme was augmented by the 
| inclusion of similar tests on engines actually in service. 
The stationary engine tests were carried out on a 
Leyland four-cylinder, 4-in. bore, petrol engine of the 
standard type as used in one of their vehicles. This 
engine, mounted on a suitable frame, was coupled 
through the clutch direct to a direct current generator. 
Tht current generated was taken in parallel with the 
main works direct-current supply at 230 volts, and 
provision was made in the switch-gear to isolate to 
| the test engine such sections of the works plant which 
| would provide a steady load for the generator. In 
addition, the engine was fitted with a governor. 

All the tests were carried out on the material in the 
form of cylinder liners of the type known as dry liners. 
These dry liners were pressed into the bores in the 
cylinder block suitably machined to receive them ; 
| they are retained in position by reason of the circum- 
| ferential stresses due to the “ interference fit ’’ allowance 
| provided. The methods of fitting and the interference 
| fits adopted followed the common practice of lining 

such engines for ordinary industrial service. Every 
| precaution wastaken to ensure regularity and uniformity 
in the methods and details of the fitting and finishing 
operations. The bores of the cylinder liners were 
rectified and brought to standard dimensions by grind 
ing or honing after the liners had been pressed into 
position in the cylinder blocks. 

For test purposes the engine was provided with 
special aluminium-alloy pistons made under controlled 
conditions from the same cast of alloy. The piston 
| rings and scraper rings were specially prepared from 

a series of centrifugally-cast piston-ring drums of 
| uniform composition and properties. The procedure 
| followed in an individual test consisted of fitting up 
‘the four bores of the engine with liners. In one 
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bore a liner of one of the standard materials was fitted, 
and in the remaining three bores were fitted liners 
of the materials to be tested. The engine was then 
run under steady, approximately full-load conditions 
for a given number of revolutions. Each unit test 
consisted of a period of 40 x 10° engine revolutions. 
This period corresponds to approximately 10,000 miles 
of road travel of this particular engine on the basis 
of an average of 4,000 r.p.m. when in the vehicle for 
which it was designed. All tests were carried out 
for this, or multiples of this, period. 

The amount of wear in each cylinder bore was 
determined by a comparison of the maximum diameter 
after the test with the original diameter of the cylinder 
bore. 
maximum wear, and following a common and well- 
understood practice in cylinder wear measurement 
is expressed in miles per thousandth of an inch of wear. 
In the case of the stationary engine tests, this value 
is obtained by converting the total revolutions into 
miles, using the relationship referred to previously. 
The total miles divided by the maximum wear expressed 
in thousandths of an inch gives the wear value. 
Expressed in this form the results are comparable with 
other cylinder wear measurements taken under 
commercial conditions. 

The measurement of the cylinder bore diameters 
was made by means of a two-point cylinder bore mea- 
suring gauge of a pattern in common use for the 
purpose. The dial gauge reads differences in bore 
diameters direct to a graduated accuracy of 0-0005 in., 
and the fraction 0-00025 in. is quite easily estimated. 
In actual measurement the cylinders are explored 
by means of the instrument to find the maximum 
diameter. This is to be found generally at or near the 
diameter at right angles to the crankshaft on a plane 
passing through the top limit of piston ring travel. 
In addition to recording this maximum diameter, 
measurements were made at successive planes, } in. 
apart, down the full length of the cylinder bore. The 
change in these diameters due to wear, expressed in 
thousandths of an inch and plotted, yields a complete 
cylinder bore wear diagram, of which a typical example 
is illustrated in Fig. 2. This shows the diametral 
wear in one bore, 4 in. in diameter after 100,000 miles. 
These curves show clearly the location of the maximum 
wear, and for the purposes of this comparative investi- 
gation the maximum wear values only have been used. 

Materials.—Four standard types of material have 
been used in the experiments as a basis of comparison 
with the nitrogen-hardened cast-irons employed. 
These comprised: (1) Plain, unalloyed centrifugal 
cast-iron complying with B.S.I. Spec. 4K6. (2) 
Chromium alloy cast-iron, centrifugally cast, in the 
as-cast condition. (3) Chromium alloy cast-iron, 
centrifugally cast, in the hardened and tempered 
condition. (4) Nickel-chromium alloy cast-iron, centri- 
fugally cast, hardened and tempered to a Brinell 
hardness of 450 to 500. 

Blank Experiments—At the outset, it was considered 
advisable to ascertain the degree of uniformity of the 
maximum wear of the cylinder bores in each of the 
four bores of the engine. For this purpose the engine 
was equipped with four of the standard plain unalloyed 
centrifugal cast liners, standard pistons and piston 
rings. After 40 x 10® revolutions (10,000 miles) the 
maximum wear values were determined. Cylinder 
bores No. 2 and 3 gave uniform results, whilst bores 
Nos. | and 4 indicated a slightly less amount of wear 
to the extent of 0-00075 in. in bore No. 1. This ten- 
dency for bores Nos. 1 and 4 to show a slightly lower 
wear value may be borne in mind in considering the 
further test results. 

Stationary Engine Tests.—In the stationary engine 
trials Nos. 2, 3 and 4, the results of which are sum- 
marised in Table II, the engine was equipped with a 


in bore No. 3, and a nitrogen-hardened cast-iron liner 
in bore No. 2. These bores were chosen for this test 
is having given uniform wear in the blank experiment. 
rhe engine was opened up for examination and wear 

isurement after 10 x 10, 40 


volutions, corresponding to the approximate mileages | 
| 


The engine | 
run at an average speed of 1,600 r.p.m. when | 


{ 2,500, 10,000 and 30,000, respectively. 


running under full-load conditions and developed 
inder these conditions an average current of 120 
imperes. The engine was equipped with standard 
‘luminium alloy pistons, piston and scraper rings. 
Che maximum wear results are given in Table II. 

A further series of stationary engine tests, Nos. 7, 8, 9 
and 10, were made with the object of determining the 
resistance to cylinder wear of nitrogen-hardened 
cast iron in comparison with that of chromium alloy 
cast iron. The engine was equipped with two further 
nitrogen-hardened cylinder liners and two liners of 
centrifugally-cast chromium alloy cast-iron. The 
engine, equipped with standard aluminium alloy 
pistons, piston and scraper rings, was run under 
nditions similar to the previous tests and was opened 


This difference in diameter is regarded as the | 


liner of standard unalloyed centrifugal cast material | 


x 10° and 120 x 10*| 


| 
| 








up for examination at the various stages recorded. 
These tests were continued for a period of 160 x 10° 
revolutions, corresponding approximately to 40,000 
miles. The results obtained are set out in Table III, 


TaBLE II.—Stationary Engine Tests Nos. 2, 3 and 4. 


| 
Maximum Wear in Inches after |, Wear in 


- 








| |Miles per 
Bore . ‘oie }0-001 in. 
No Material. | l after 
| | 10 x 106 | 40 x 106 | 120 x 108 | 120 x 108 
} | Revs. | Revs. Revs. | Revs. 
l l l 
2 | Nitrogen- | | 
hardened | 
cast-iron | +0-00025 | +0-00025 | +0-00125 | 24,000 
| 8 | Standard | 
| nnalloyed } 
cast-iron | +0-00025 | +0-0005 | +0-0025 | 12,000 


| i ! ' 
Taking into consideration the indication of the blank 
experiment, bores Nos. 1 and 4 may be expected to 
give somewhat higher results, and the values obtained 
for bores Nos. 3 and 4 may be used as a fair comparison. 
On the whole, it was considered advisable to average 
the results, and on this basis mean values for the wear 
resistance of the nitrogen-hardened cast-iron of 36,000 
miles per 0-001 in., and 14,150 miles per 0-001 in. 
for the chromium alloy cast-iron, are obtained after the 
full test of 40,000 miles’ duration. A more accurate 
comparison with the results obtained in the previous 
tests (Table IL) is obtained by taking the results over 
the same period of 30,000 miles, in which case the mean 
results are 27,000 miles per 0-001 in. for the nitrogen- 
hardened cast-iron, and 12,125 miles per 0-001 in. 
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for the chromium alloy cast-iron. The mean values 
for the nitrogen-hardened cast-iron in these experi- 
ments confirm those obtained in the previous experi- 
ments (Table IT), and they show also that the chromium 
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For approximately the last 15,000 miles of this test 
the engine was run on fuel doped with Ethyl Fluid. 
This was done with the object of ascertaining whether 
the use of this fuel had any deleterious effect on the 
nitrogen-hardened material. No sign of any effect 
was to be observed in any of the cylinder bores. The 
amount of wear in each of the nitrogen-hardened 
liners in this test varied substantially, and most 
probably this is due to the fact that the liners had been 
protected from the hardening effect somewhat irregu- 
larly. The protection of the internal edge of the 
liners at the explosion end had been allowed to extend 
sufficiently far into the bores to be definitely beyond 
the top limit of piston ring travel. This was quite 
clearly the case in bore No. 2, and was discovered 
only when the test was well under way. The mean 
wear results from this test, however, gave the following 
values for each of the two materials : 


Chromium alloy cast-iron, 


hardened and _ tem- 

pered ... ésé ... 4,520 miles per 0-001 in. wear 
Nitrogen-hardened cast- 

iron 10,100 miles per 0-001 in. wear. 


The second road test was carried out on a six-cylinder 
Star engine fitted with “ wet” liners. As in the former 
test, three nitrogen-hardened and three hardened and 


TABLE V.—Road Tests (Star 6-Cylinder Car ; Wet Liners). 











Maximum | Miles per 
Bore Conditions of Material. Wear after 0-001 in. 
No. 10,070 Miles. Wear. 
! 
| In. 
1 Hardened and tempered ..| + 0-00325 8,300 
2 Nitrogen-hardened .. ..| + 00005 21,400 
3 Hardened and tempered ..| + 0-00325 8,300 
4 Nitrogen-hardened + 0-0005 21,400 
5 Nitrogen-hardened .. .| + 0-00075 | 14,250 
6 Hardened and tempered ..| + 0-0035 3,050 
| 


tempered liners were fitted. The liners were fitted 
to the engine by the makers. In this case the hardened 
and tempered liners used were made from a nickel- 
chromium alloy cast-iron. This test was run under 
road-service conditions over a distance of 10,070 miles, 
and the results obtained are set out in Table V. 

The mean wear values for each of the materials in 
this test are : 
Nickel-chromium _ cast- 

iron, hardened and tem- 


pered ... eee ‘ 3,220 miles per 0-001 in. wear. 
Nitrogen-hardened cast- 
iron —_ ... 19,020 miles per 0-001 in. wear. 


The results obtained are summarised in Table VI. 
It is a matter of general interest to note that the differ- 


TABLE III.—Srartonary Enoine Tests Nos. 7, 8 9 AND 10. 


Wear in miles 
per 0-001 in. 


Maximum Wear in Inches after— 


Bore ; . . . 
No. Material. l | after 160 x 106 
| 40 x 106 Revs. | 80 x 106 Revs. | 120 x 108 Revs. | 160 x 106 Revs. | Revs. 
} | | | 
a = —S ont B " tl a7 | 7 n t 
1 | Nitrogen-hardened cast-iron + 0-00075 + 0-00075 + 0-001 |} + 0-001 40,000 
2 | Chromium cast-iron ‘ + 0-00125 | + 0-002 | + 0-00325 + 0:°00325 12,300 
3 Nitrogen-hardened cast-iron + 0-00075 + 0-00075 + 0-00125 | +90-°00125 | 82,000 
4 Chromium cast-iron + 0-00125 + 0-001 | + 0-002 |} —+ 0-0025 le 16,000 
| ae re = | i | | | 
alloy centrifugal cast-iron gives results very little Tasie VI. 
| different from those of the unalloyed centrifugally-cast | — 
material. | Wear. | Wear. 
Road Tests—In the two road tests recorded, the Material. | Total | Miles Total | Miles 
resistance to wear of nitrogen-hardened cast-iron Mileage. Lad | Mileage. a 
was determined in comparison with chromium alloy | } 
}and nickel-chromium alloy cast-irons in the hardened 
Stationary Engine Tests. 
TasLe IV.—Road Tests (Riley 6-Cylinder Car). Centritugal cast - iron, | 
z standard to B.8.I. 
Spec. 4K6 ; ..| 80,000 | 12,000 = _ 
Maximum Miles per Chromium alloy cast- 
Bore Conditions of Material. Wear after | 0-001 in. iron, centrifugally cast | 30,000 9,250 40,000 | 12,300 
No. | 44,500 Miles. Wear. Nitrogen-hardened cast- 
' | iron e° 30,000 | 24,000 | 40,000 | 32,000 
= Road Tests. 
1 Hardened and tempered . + 0-O0115 3,870 a = 
2 Nitrogen-hardened .. ; + 0-0085 5,250 a - , P i 
3 | Hardened and tempered ..| + 0-010 4,450 dened and tempered 7 Tir 40,000 4,520 
t | Hardened and tempered ..| + 0-0085 | 5,250 Centrifugally-cast nic- 
5 | Nitrogen-hardened ..  ..| + 0-00275| 16,200 a oo 
| Nitrogen- Dit + 0-005 9 ‘ 5 P 
8 Nitrogen-hardened + 05 8,900 pered ~ | 10,000 3,220 i pL 
| — Nitrogen-hardened cast- . ~~ anne 10.100 
#4: iror ¢e -.| 10,000 ,020 ,000 y 
| and tempered condition, The hardened and tempered 3 | 
| materials were quenched in oil from 875 deg. C. and | ——— ee a ee oe 
tempered in a salt bath at 375 deg. C. ences between the wear values of ordinary cast-iron, 
In the first of these two tests, a Riley six-cylinder | alloy cast-irons and hardened and tempered cast-irons 
car was used and fitted with dry liners, three of nitrogen- | of the types experimented with are not of a’very large 
hardened cast-iron and three of hardened and tempered | order. 
chromium alloy cast-iron. The fitting of the liners These results demonstrate clearly the improved 
was carried out under the same conditions as in the | resistance to wear under internal-combustion (petrol) 
case of the stationary engine. The engine was run | engine cylinder conditions of cast-iron surface-hardened 
under ordinary road-service conditions for a total| by the nitrogen-hardening process. bean | also may 
distance of 44,500 miles, and the wear test results | be used to demonstrate the stability of the nitrogen- 
then obtained are given in Table IV. hardened surface under these same conditions. 
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Half Elevation’ Half Section 
CABLE-SUSPENDED DOME ROOF. 


In Figs. 1 to 8 above, some details are 
suspended dome-roof which formed a featurs of the 


ravel and Transport Building at the Chicago Worlds | 


Fair. This was a circular building, 200 ft. in diameter, 
and had a clear height of 125 ft. inside. It was designed 
to house an exhibit of locomotives placed on tracks 
radiating from a turntable, as in a railway roundhouse. 
Among controlling reasons for the adoption of the 
suspended dome were: (1) The elimination of heavy 
steel arch-rib construction, with its high cost of centring 
for erection ; and (2) the possibility of carrying vertical 
supports and wall surfaces as high as the springing line 
of the dome, thus effecting considerable economy in 
carrying the roof load, both by direct tension in the 
cables and direct compression in the vertical columns. 
The entire roof was erected by means of platforms and 
boatswain chairs hung from the cables. 

The circular structure, having a clear interior 
diameter of 200 ft., was formed withina ring of 12 steel 
or braced columns, 150 ft. high, having their 
rocker bearings and their tops in a circle of 212 ft. 
diameter. At the tons were attachments for the suspen 
sion cables and for the anchor of the backstay cables. 


towers, 





re — 


given of the | 


| the 


| turnbuckles for adjustment of length. 


Details of one of the columns are given in Figs. | to 5, 
while diagrams showing the suspension and backstay 
cable arrangements are given in Figs. 6 to 8. The wall | 


of vertical channel sections 
having their flanges inward and clipped to horizontal 
runners. The backs of the channels formed the exterior 
surface of the wall, while a lining of fireproof board, 
attached to the converted the channels into a 


construction consisted 


tlanges, 


series of ventilating flue Che 12 supporting towers 
were arranged in three groups, with portal trusses 
connecting the groups. Each tower, as shown in 


3 and 5, had a main column of cruciform section, 
formed by one joist, 30 in. deep, with two 14-in. joists 
attached to the middle of its web. The column was 
trussed on its inner side to give the required stiffness. 
Between the three columns of each group were I-beam 
struts, while on the outer face were 
across the three, forming triangular walls of the group 
and providing for the attachment of the wall sheathing. 


Figs. 


At the heads of the columns were wing gusset plates for under live-load changes, 
the attachment of the suspension cables of the dome | was 


cables, as shown in Figs. 4 and 5. 
framing consisted of radial 16-in. joists, 
of 19 ft., 


and the 
The 


bene kstay 
dome 


curved vertically to a rise 


| stay cables, w 


runners extending | 


;o column group might deflect radially as much as 8 in. 


and connected by | 3 ft. 
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k beams or rafters. Upon this framing was a 
> cover of light channel sections, with the flanges 
y inward. 

e “s* From the towers, a series of 1{-in. suspen- 
sion cables spanned the inclosed circular space 
with a sag or deflection of 25 ft., as shown 

, in Figs. 6 and 7. At four points on either 

side of the centre were hanger rods, which were 

attached to the dome framing. In addition to the 
radial cables attached directly to the towers, there were 


two shorter cables on the centre lines between the 
quadrants or column groups, having each end carried 
to a pair of towers by diagonal cables. This arrange- 
ment was made necessary by the four curtain walls and 
portals between the groups of towers. The suspension 
cables had a deflection of approximately one-ninth of 


span. In the backstays, the average angle was 
70 deg. from the horizontal. This steep inclination 
demanded 14 backstays of 2}-in. cable for each 
quadrant. All cables were attached to the towers by 


The hanger rods were fitted with 
Each anchorage 
was a reinforced concrete block, approximately 30 ft. by 
21 ft. and 9 ft. to 11 ft. thick, having embedded in it 
a steel anchor frame at the same slope as that of the 
cables. In the tops of the frame members were holes 
for pin connection to the open sockets and turnbuckles 
for the cable attachments. Footings 
were of reinforced concrete, 14} ft. by 12 ft. and 5 ft. 
thick ; each was supported by 20 wood piles, of 35 ft. 
average length, driven to refusal in the sand fill. 

The dome design was based on a dead load of 15 Ib. 
per square foot and a or live load of 25 Ib., 
together with a horizontal wind pressure of 25 Ib. 
\ characteristic of the structure 
The ratio of live load to dead load, and the steepness 
of the bax kstay cables, were such as to cause the elonga- 
tions in the ropes to allow the tops of the columns to 
move toward the centre. To meet these conditions, 
the three columns in each quadrant, with their back- 
ere designed to act asa unit. The columns 
braced together in horizontal planes, as made 
necessary by architectural requirements. Adjacent 
column groups were connected to each other at the roof 
elevations by horizontal trusses, the end connections 
of which were so detailed as to slide at the end columns, 
and thus allow free movement for the latter, but the | 
bolts were made sufficiently strong to transmit forces 
from one column group to the others. 


open bridge sockets. 
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purlins riveted between the webs of the radial; provided in the roof to allow it to conform to 


this deflection. Suitable slots were also provided at 
the connection of the rafters to the towers to allow for 
the vertical movement of the roof, and for horizontal 
deflections of the towers. To assure harmonious 
action with the other parts of the structure, and to 
simplify the structural details, especially the vertical 
expansion joints, the portal walls were suspended from 
the trusses connecting the four column groups. 


LAUNCHES AND TRIAL TRIPS. 


| “Sir Russe.” 
triple-expansion engine. 


Single-screw coal-carrying steamer ; 
Trial trip, November 10. Main 
dimensions, 252 ft. by 36 ft. 6 in. by 18 ft. Built and 
engined by Messrs. Swan, Hunter and Wigham Richard 
son, Limited, Newcastle-upon-Tyne, for Messrs. Stephen- 
son Clarke and Associated Companies, Limited, London. 

“GREAT WEsTERN.”’’—Twin-screw, 
senger and cattle steamer for service 
jand Wexford; _ triple- expansion engines. Launch, 
November 21. Main dimensions, 280 ft. by 40 ft. 3 in. by 
17 ft. lin. Built and engined by Messrs. Cammell Laird 
and Company, Limited, Birkenhead, for the Great 
Western Railway Company. 

* IncHANGA.”—Twin-screw passenger, mail, and 
on ot motor liner for service between India and South 
African Ports; Workman Clark-Sulzer Diesel engines 
| Launch, November 21. Main dimensions, 425 ft. by 
| 57 ft. by 37 ft. Built and engined by Messrs. Workman 
Clark (1928), Limited, Belfast, for Messrs. Andrew Weir 
and Company, London. 

* Arc.”’—Steel single-screw motor barge for th: 
| carriage of coal from Yorkshire collieries to the Leeds 
| Corporation electricity works ; 50-b.h.p. Widdop Diesel 





cross-channel pas- 
between Fishguard 





engine. Trial trip, November 29. Built by Messrs 
Richard Dunston, Limited, Thorne, near Doncaster, to 
|the order of the Leeds Corporation Electricity 
Department. 

| Baree.—Steel barge for the transport of coal on the 


29. Main 
Built b 


November 
9 in. by 7 ft. 


Launch, 


Yorkshire 
by 14 ft. 


| dimensions, 


waterways. 
75 ft. 6 in. 


| - a 7. 
| Messrs. Henry Scarr, Limited, Haven Shipyard, Hessle 
near Hull. 
* Rock.”’—Single-screw motor coaster; two-stroke 


Diesel engine constructed by Messrs. Petters, Limited, 
Yeovil. Launch, December 1. Main dimensions, 127 ft. 
by 24 ft. 3in. by 9 ft. 8 in. Built by Messrs. R. and W 
Hawthorn, Leslie and Company, Limited, Hebburn-on 


Tyne, for Messrs. Free Trade Wharf Company, Limited, 
London. 

DrepGER.—Steam-driven cutter suction dredger for 
use in maintaining a clear berth for the Nanking train 


Launch, December 1. Built to the order of the 


and Company, Limited, Renfrew. 
the base of each tower “nn x ot . . t 
ee ino bentine os thon in Bie, © Creteriry.’’—Steel coal barge for service betwee! 
. a 3 ee ee : _— = | West Yorkshice collieries and works and Hull. Launc! 
Furthermore, as the live-load changes caused &/ December 2. Displacement, 130 tons. Built by Messrs 
downward deflection of the dome roof of almost! Richard Dunston, Limited, Thorne, near Doncaster, for 


at the crown, four radial expansion joints were | 


Yorkshire owners 
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11-kV. INVERTED POLE MOUNTING 
TRIFURCATING BOX. 


In designing the trifurcating boxes used on poles 
where connection is made between an underground 
cable and the overhead line of an electric transmission 
system, care must be taken not only to prevent the 
introduction of moisture, but to ensure that there is 
sufficient clearance between the phases and between the 
phases and earth. There must also be no danger of ionised 
gases being trapped in such a way that an are can be 
maintained, as sometimes occurs when steeply inclined 
closely-spaced insulators sheathed in a metal canopy are 
employed. The accompanying illustrations show a pole- 
mounting trifurcating box, which is manufactured by 
Messrs. Erskine Heap and Company, Limited, Caroline- 
street, Salford, Manchester 7, to designs prepared 
jointly by them and Mr. G. J. Hollyer, the chief 
engineer and manager of the Torquay Electricity 
Department, in which, it claimed, these con- 
ditions have been met. This box, which is being used 
on the 11-kV system of the Torquay Corporation, 
has a clearance of 14 in. between phases and live parts 


is 














Fie. 1. GENERAL View oF Box. 














Box OPENED UP. 


Fie. 2. 


to earth, while the insulators and terminal rods are 
secured by an internal clamping device which, it is 
claimed, eliminates the necessity of using cement. 
Flexibility under varying atmospheric conditions is 
thus obtained and weeping at the joints is prevented. 
The cast-iron body, of which the interior is visible in 
Fig. 2, has been designed so that the minimum amount 
of compound is required, and as it weighs only 80 Ib. 
its erection is facilitated. No plumbing is necessary 
on the cable glands, which are suitable for cable cores 
up to 0-075 sq. in., and the cover is secured by four 
uts only. The connecting jumpers may be taken 
with safety in any required direction. We understand 
that boxes of this type have successfully withstood a 
wet test of 90 kV between phases and of 45 kV to 
earth for 15 minutes without any sign of failure. 


New Puoro-Ex.ecrric Ceru.—When the light from 
Arcturus was used recently to open the Century of 
Progress Exposition in Chicago, the circuit included 
photo-electric cells of a new type, which have been 
signed by the General Electric Company of New York. 
these cells are mounted in a motor-car headlight bulb, 
which is fitted with a standard single-contact bayonet 
p and have the same stability as the ordinary vacuum 
tube, with the sensitivity of the gas tube. The activation 
cess which produces this high sensitivity is also 
responsible for an unusual increase in the infra-red 
ensitivity, so that the cell responds to a wave length 
beyond 12,000 A or a temperature of about 500 deg. C. 
-xposed to a motor-car headlight the cells give a 5 or 6 per 
ent. response through a heat-transmitting filter com- 
pared with a response of about 0-5 per cent. with the 
rdinary type. The cesiated silver coating of the bulb, 
or cathode, is connected to the base through a spring 
the tip of which a piece of platinum foil is fastened. 
This foil is fused to the glass. ‘ 
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WOOD REFUSE AS BOILER FUEL. 


Tue firing of the boilers of steam-driven saw mills, 
joinery works, and so forth, with the refuse wood from 
the several operations was early seen to be a convenient 
method of disposing of trade waste whilst making 
economical use of its heating value. Until fairly 
recently, however, the methods of firing the refuse 
were crude and, in consequence, troublesome and 
inefficient. "Where chips and shavings were concerned 
no great difficulties arose, but sawdust, an intractable 
fuel, was not easily dealt with even on the step grate, 
which was at one time the accepted type of furnace. 
In the saw mill proper, #.e., where rough timber is sawn 
into logs or planks, only minor improvements in design 
have taken place, but in large joinery works the 
effective handling and firing of the waste has recently 
received considerable attention. In such works the 
operation of sawing is a relatively unimportant part 
of the finishing process—turning, planing, carving, 
sanding, and many other operations being carried on 
by high-speed machinery which produces not only 
shavings and chips, but a fine wood dust. As most of 
the work in such a shop is on mass-production lines, 
i.e., the pieces are continuously worked upon by 
being passed from machine to machine for successive 
operations, the amount of fine dust produced is such 
that its removal from the atmosphere is imperative. 
This is effected by hoods situated near the cutters and 
connected by trunks to exhausting fans which discharge 
the dust to cyclone collectors. The heavier sawdust, 
together with the shavings, chips and scrap, is swept 
from the floors at intervals and removed to the boiler- 
house, being in some cases conveyed thither by means 
or elevators or endless-belt systems. Wood-waste 
fuel, contrary to modern practice with coal firing, is 
usually stored in large bins near the firing platform, 
the bins being divided in some instances into sections, 
each allocated to one boiler. 

It would appear that it is a simple matter to transfer 
the contents of the bins to the boiler furnaces and 
there burn it, but such is far from being the case. 
Attempts to feed by hand, on any reasonable scale 
at least, result, more or less, in failure. The light 
nature of the fuel does not enable it to be spread and 
directed by manipulation of the shovel, and the 
constant firing necessary prevents proper air control. 
Mechanical charging methods were later tried, but 
have likewise not proved wholly successful, and in 
considering this want of success, it will be necessary 
here to comment on some peculiarities of the fuel 
itself. Most woods contain a high percentage of 
water, whilst some have considerable quantities of 
resinous material. When the wood is in a finely 
divided condition both moisture and resinous matter 
result in the occurrence of caking. This may be 
very troublesome. In the case of the very fine sawdust 
collected by fans, the surface of the mass in the bin 
may harden into a solid cake, and cases are not unknown 
where after a works has been shut down for some days, 
e.g., for holidays, the caked masses have required to 
be chopped out before the plant could be run normally. 
Preliminary drying before storage or firing is imprac- 
ticable, simple as it may sound. To do it effectively 
means impairing the calorific value of the fuel by 
reason of its great tendency to charring. Moreover, 
the application of heat makes the resinous matter 
spread and increases its binding properties. Experi- 
ments with this type of wood refuse showed that the 
masses of material were always more or less sticky at 
different stages of drying. The wood refuse, again, 
varies greatly in weight, not only with different varieties 
of wood, which is to be expected, but with the same 
wood. The amount of air required for combustion, 
then, varies for the same bulk, and is rendered still 
more difficult to regulate due to difficulties of effecting a 
steady rate of firing by hand or by mechanical methods. 

The first step towards the improvement of wood-firing 
technique was that of directly feeding the fire by a 
system of elevator chargers. One system of charging 
consisted of feeding a continuous stream of the saw- 
dust, by means of belt conveyors, over a series of holes 
through which it dropped to the grate, the intention 
being that the fuel would form itself into conical 
free-burning heaps. Clogging, however, prevented 
complete success, this drawback, due to variation of 
moisture, presence of resins, and fluctuations in quantity, 
being apparently inseparable from mechanical handling. 
A combination of mechanical stokers with charging 
elevators does not seem to have given appreciably 
better results. The fine-wood mass was certainly more 
evenly distributed over the grate surface, but difficulties 
arose from the accumulation of fine ash. The mech- 
anical stoking of the fuel had to be done slowly to 
ensure anything like good combustion, but, in spite of 
considerable experiment in the speed of the stoker, 
imperfect results only were obtained. Much of the 
wood appeared to be destructively distilled or ‘‘ stewed,” 
rather than completely burned, and much of the ash 
had to be withdrawn from the grate before it had given 
up all its useful heat. Chain-grate stokers evidently 
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have drawbacks also, as it appears to be more customary 
to rake out the light ash by hand at frequent intervals. 

The most promising method of firing wood dust lies 
in the adoption of a burner of somewhat similar con- 
struction to that used for pulverised coal, and an 
installation on these lines has proved very successful. 
In the first place it was realised that, if the caking 
difficulties were to be overcome, the fine sawdust must 
be removed from the bins before it had time to settle 
into a solid mass. The installation includes two fans, 
one of which withdraws the dust from the bins, and 
the other picks up the delivered stream and projects it 
into the furnace. This latter fan more resembles a 
positive blower. At the commencement of the experi- 
ments, the suction of the first fan was kept at a definite 
degree of vacuum, and the effect was frequently checked 
by weighing the amount of sawdust delivered in a 
predetermined period. Precautions were adopted to 
prevent possible explosions in the system through back- 
firing, but these were subsequently found to be super- 
fluous. The coarse material, viz., turnings, chips, &c., 
is prevented from entering the first fan by means of a 
screen, this separation in no way affecting the pressure 
produced at the burner by the second fan. The rejected 
material is used at the earlier stages of lighting up. No 
drying process is employed, the whole of the fuel being 
used in the state in which it leaves the workshops. 

Although the primary operations of the new system, 
viz., those of conveying the fine fuel to the furnace, have 
been more or less standardised since its inception, the 
design of the burner itself has been varied to some 
extent. In order to ensure complete combustion one 
type was fitted with a secondary air jet quite indepen- 
dent of the jet discharging the fuel into the furnace. 
The projection of the sawdust cannot be said to be 
comparable to that of a stream of pulverised coal from 
modern burners. Wood dust ignites in a wholly 
different manner from coal. It contains much more 
volatile matter and has less fixed carbon and ash, and 
in consequence produces a different kind of flame. The 
calorific values of different kinds of wood when in a 
condition of dust and burned in a furnace, have been 
tabulated by Mr. D. Corbet, in a paper read before the 
American Institute of Electrical Engineers, together 
with an account of how they react chemically. The 
best types of wood-dust burners for regular and con- 
sistent working appear to be those which project the 
fine mass in a cloud which is more widely dispersed 
than that from a pulverised coal burner, whilst a greater 
pressure than is used with coal is desirable. The furnace 
temperatures in the experiments so far made have 
never approached those due to a pulverised coal jet, 
no matter how complete was the combustion, or 
what other favourable conditions were maintained. 

The combustion chamber has a considerably greater 
cubic capacity than that employed in coai firing, and 
the ash formed is lighter and occupies more room. In 
some cases a space is arranged behind the bridge wall 
and combustion is completed in this space, i.e., before 
the gases have reached the heating surface, by means 
of a secondary air supply which is heated by traversing 
passages in the wall. A peculiarity of wood waste 
combustion is the amount of heat carried off by steam 
or water vapour formed in the combustion chamber. 
As non-resinous woods contain on the average some 
50 per cent. of carbon and the remainder is principally 
oxygen and hydrogen in the proportions which burn 
to water, the losses from this source are unavoidable. 
Examination of the flue gases showed such a variation, 
due to decomposition of the wood, that the use of the 
Orsat apparatus had to be abandoned and more 
precise investigations carried out by adopting a modifi- 
cation of the Hempel pipette. The reason for this 
variation appears to be that CO, is not produced in the 
usual manner during combustion but, instead, a 
variety of hydrocarbons are formed. Though these 
should, however, ultimately decompose to CO, CO,, H, 
&c., this does not invariably take place in practice. 
Tests of the flue gases as to temperature revealed them 
to be much hotter than those from either ordinary 
coal firing or pulverised coal firing, and experiments, 
lasting several weeks, with a view to eliminating this 
defect failed to do so. At the same time the general 
conditions of waste wood firing have been greatly 
improved by the adoption of a pulveriser burner. 
A point of some interest in connection with the burning 
of wood waste is that the ash appears to be marketable, 
chemical works being potential customers, thus con- 
trasting with coal ash which is, in general, difficult to 
dispose of. 

British STANDARD STEEL Rattway SLEEPERS.—The 
British Standards Institution has recently issued a 
specification for steel sleepers for flat-bottom railway 
rails. In so far as the design of the sleepers is concerned, 
the committee responsible has limited the specification 
to a series of standard sleeper plates from which the 
sleepers themselves are to be pressed. Beyond this 
point, the committee did not consider it desirable to 
proceed. Copies of the specification, which bears the 
number 500—1933, may be obtained from the Institution, 


28, Victoria-street, London, 8.W.1, price 2s. 2d., post free. 
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** ENGINEERING ”"’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, &c 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, af 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complet: 
Specification is, in each case, given after the abstract, unless th: 
Patent has been sealed, when the word ‘* Sealed” is appended 

Any person may, at any time within two months from the date of 

advertisement of the acceptance of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


381,193. F. Seaton-Snowdon, of Wolverhampton. 
Internal-Combustion Turbine. (8 Figs.) April 1, 
1931..-This invention relates to internal-combustion 
turbines of the type in which the gases pass through 
nozzles on to reaction surfaces of rotors revolving in 
opposite directions and arranged to drive the same shaft. 
The gaseous vapour is pumped through the inlet to the 
combustion chamber F C where it is fired by a sparking 
plug not shown in the drawings. 
passes through the inclined nozzles S formed in the 
casing and impinges on the oppositely inclined slots 
8! of the outer rotor from which it passes, after striking 
the oppositely formed slots 8? of the inner rotor to the 
exhaust E. In the two-stage machine the outer and 
inner rotors and the casing are proportionately enlarged 
both in diameter and length, and the gas, after passing 
through the slots S' and S* flows by way of a perforated 
dise into a second space or chamber, where it passes 
through other slots in the rotor and so to the exhaust. 
At no time is the inlet slot of the outer rotor, when 
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(381,492) 


receiving the explosive force from the firing chamber, in 
direct communication with the exhaust. The casing is 
closed at each end by covers, each cover having a central 
bearing to carry the main shaft to which the inner rotor 
is rigidly attached by means of the solid dises S D, the 
sleeve and “spider” serving to maintain concentricity 
of the outer rotor. As the impact of the motive fluid 
on the rotors is circumferential, no end thrust is set up 
and therefore no thrust bearing is required. To allow 
wear to be taken up the rotors are made conical so that 
they may be moved apially farther into the casing as 
wear occurs. The outer rotor is prolonged at one end 
and is provided with teeth T, by means of which, and 
gearing, it revolves in the opposite direction but at the 
sume speed. The gaseous fluid passes through three 
working before reaching the exhaust, and the 
supply of gaseous fuel to the combustion chamber and the 
firing may be regulated so as to vary the frequency of the 
explosions independently of the speed of the rotors. 
rhe timing of the inner and outer rotor is such that a jet 
is placed in communication with the registering slots 
in the inner and outer rotors to receive the gases after 
firing. (Accepted, October 12, 1932.) 

377,228. D. Doyle, of London. Piston. (4 Figs.) 
April 22, 1931.—The invention relates to pistons for 
internal-combustion engines of the kind having detach- | 
able cylinder-heads, The piston is of the single shell 
construction which is attached to the connecting rod by 


stages 


After firing, the gas | 


| ject the provision of means for adjusting the positions of 
| the vanes. 
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@ gudgeon pin. The piston has a crown and skirt, the 
former of which is thickened at its central portion so that 
a double winged slot c may be formedinit. The gudgeon 
pin carrier consists of a yoke d formed with two bosses 
for the gudgeon pin f, and on top of the carrier d is a 
spigot formed with two laterally extending wings h, 
rhe wings are of slightly smaller dimensions than the 
slots ¢ in order that the wings may enter the slots. To 
attach the piston to the carrier d, it is moved axially 
until the wings A enter the slots ¢; the piston is then 
moved angularly, say, through an angle of 90 deg., so 
that the wings cannot move out of the slots. In order 
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to prevent any angular movement of the piston during the 
running of the engine, a locking screw j is provided. 
In order to facilitate coincidence of the wings A with 
the slots c during the axial engagement of the piston 
with the carrier in the cylinder, the carrier may be 
provided with a tapped hole to receive a screw-ended 
rod, over which the piston may be passed by way of the 
screw-hole in the piston crown. The rod is then re- 
moved and the piston moved angularly to the carrier, as 
described. To remove the piston when desired, two 
diametrically opposite tapped holes are provided in the 
crown so that screw-ended rods may be inserted to aid 
the angular and axial movement of the piston. The 
inside of the piston in the plane of the gudgeon pin f 
is slightly in excess of the length of the said pin. This 
construction masks the gudgeon pin, which is of the 
full-floating type, against scoring the cylinder walls. 
(Accepted, August 4, 1932.) 


PUMPS. 


377,202. The British Thomson-Houston Com- 
pany, Limited, of London, and F. W. Ashley, of 
Rugby. Compressor. (3 Figs.) April 20, 1931.—This 


invention relates to rotary compressors and has for its ob- 


\ ring has a number of pins B secured in it. 
The ring A is positioned in a recess formed between the 
diaphragm C and the guide-vane side-plate D, The heads 
of the pins B engage in the backs of a number of dises E. 
Mounted to rotate in the discs E are smaller discs F, 
which are arranged eccentrically and are provided with 
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are connected with suspension links 15 and 16 which ar 
crossed, and are supported at their upper ends by hooks 
carried by a cradle. The suspension links 15 and 16 are 
of equal length, but the hook for the link 16 is higher 
than the hook for the link 15, so that the line joining th. 
axes of the pivot makes an angle with the horizontal line, 
and this angle determines the direction of movement of 
the troughing 10, since upon forward motion the lug 13 
moves in a straight path to a position 13a. As a con. 
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venient example, the distance between the hooks may be 
13} in., the length of each suspension link 16] in., and 
the distance between the centres of attachment to the 
rocking link 14, 63 in., this layout giving a travel of 10 in 
of the lug 13, with very little variation from a straight 
line path. The cradle illustrated comprises a pair oi 
U-shaped members 19 and 20 formed of steel bars 
and arranged to provide the hooks for the links 15 and 
16 at the requisite heights. (Accepted, July 27, 1932.) 


MISCELLANEOUS. 


376,802. D. and J. Tullis, Limited, of Clydebank, 
and W. Jack, of Clydebank. Laundry Press. 
(3 Figs.) March 16, 1931.—The invention relates to 
laundry presses of the type including a movable head, 
which is lowered into position by an air motor, and 
is raised by springs. The invention provides an im 
proved valve-control mechanism. The valve mechanism 
consists of a valve spindle made as a unit with a 
normally open exhaust valve 3, a whipple tree 4 con 
nected to the valve spindle, and push buttons 5 co 
operating with the whipple tree 4, one at each end, so that 
the valves can be displaced to open the inlet valve 2 





slots in which projections from the compressor vanes G 


Fig.2. 





[hese vanes are secured to pivots H, which are 
A spindle fitted with 


engage. 
retained during assembly by nuts. 
& pinion is arranged to be carried in a boss on the casing, 
and teeth are provided on the ring meshing with those 


of the pinion. The spindle may be locked in position 
by a set-screw. In order to adjust the position of the 
discharge vanes, the spindle is unlocked and rotated. 
Movement of the ring in its recess causes the discs E to 
rotate. 
and may be secured by locking the spindle. (Sealed.) 


MINING, METALLURGY, &c. 


376,782. T. B. Wilkinson, of Arnside. Jigging 
Conveyor. (3 Figs.) April 13, 1931.—The invention 
relates to )igging conveyors and to supporting means for 
such conveyors which will ensure that the troughing 
will reciprocate bodily at an angle to its longitudinal 
axis, the troughing moving upwards on the forward or 
delivery stroke and downwards on the return stroke. 
The troughing 10 is supported upon transverse T-section 
members spaced at intervals along its length, the outer 
ends of these members being each provided with a 
bracket which is formed with an outward extending 
lug 13. A rocking lever 14 is pivoted midway of its 
length upon the lug 13, and its two outer extremities 





The vanes G are thus moved to a new position | 


and to close the exhaust valve 3 only when the push 
buttons 5 are held in position simultaneously, which 
condition ensures that both hands of the operative will 
be employed simultaneously in actuating the push 
buttons. Acting on the valve 2 is a compression spring 
which serves to maintain the valves 2, 3 closed, and 
open, respectively. The whipple tree 4 is pivoted at 
6 to the bifurcated front end of a cylindricalfguide 
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8 integral with the exhaust valve 3, and is so arranged 
that, if one push button 5 only is depressed, the 
whipple tree rocks idly on its pivot 6 without moving 
the valves 2, 3. A pair of adjustable stops mounted on 
the valve body 10, one at each end of the whipple tree 4, 
is engaged by the whipple tree 4 to limit its rocking 
movement. The head mechanism is connected with the 
whipple tree 4 by trip rods which serve to hold the valves 
2, 3 in position independently of movement of the push 
buttons 5, while the head is in the operative position 
The rods act on the whipple tree 4 through the mediun 
of compression springs. . 


To effect closure of the valve 2 
| and opening of the valve 3 to permit return movement 
of the head, a pedal 13 is depressed. This pedal is 
connected to the whipple tree 4 through a link 14 and 
a bell-crank lever 15, 16, the arm 16 being bifurcated 
to engage with the whipple tree 4. Each push button 
5 is carried on one arm of a two-armed lever, the other 
arm of which engages with one end of the whipple tre 
4, both of these levers being fulcrumed on a common 
spindle 20. 21 is the air supply shut-off valve, and 22 
the press cylinder. (Sealed.) é 
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THE MERSEY ROAD TUNNEL. | 


Roab communication from Liverpool and the 
neighbouring areas of Lancashire to Birkenhead, | 
Wallasey and Cheshire, and in the reverse direc- 
tion, is interrupted by the River Mersey, which, | 
though narrower than for some miles up or down | 
stream, is over three-quarters of a mile wide opposite | 
the landing stage in the first of these cities. To| 
bridge this gap, a regular ferry service has been in | 
operation since 1700, when boats began to ply from | 
a small jetty on the site of the present Landing 
Stave to Woodside village on the opposite bank. 


ENGINEERING. 


in a tunnel under the river. No such alternative 
was, however, provided for the growing vehicular 
traffic, though various schemes for the construction 
of a tunnel or high-level bridge have been put 
forward from time to time, and rejected mainly 
on financial grounds. In fact, the only improve- 
ment that has been effected has been to construct 
floating bridges at Liverpool and Seacombe, the 
latter of which was opened in October, 1926.* 
The result has been that the position has been 
growing increasingly unsatisfactory for many 
years ; for, although the ferries are generally highly 
efficient, and are worked with great skill, they 
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Fic. 2. BIRKENHEAD 
Communication is at present effected by two 
services of steamers, which carry passengers or 
goods, respectively. These run from Liverpool to 
Birkenhead and Wallasey, and are owned by the 
corporations of those two towns. Moreover, the 
development of suburbs on the Cheshire side has 
led to ferry services being introduced between | 
Liverpool and such places as New Brighton on the 
Cheshire side. These also run from the Landing 
Stage, probably because the existence of a dock 
system, extending along about seven miles of river 
front, has rendered the use of other starting points | 
difficult. 

As long ago as the early ‘eighties, the pressure on 
these ferries and the desire to provide passengers 
with easier access to the more distant areas led to the | 
onstruction of the Mersey Railway, which is carried | 
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inevitably occasion some delay. Such delays are 
increased temporarily whenever the weather is 
unfavourable, and the degree of permanent con- 
gestion has gradually risen with the growth of 
motor traffic. To illustrate this point, it is only 
necessary to mention that the number of vehicles 
crossing the river rose from 745,058 in 1923, to 
1,552,523 in 1933, an increase of more than 100 per 
cent. in ten years. 

In 1922, however, definite steps were taken, 
which, it is hoped, will permanently relieve the 
situation. In June of that year a joint committee, 


representing the local authorities of Liverpool, 
| Birkenhead, Bootle and Wallasey, and entitled the 
| Merseyside Municipal Co-ordination Committee, was 





* ENGINEERING, vol. cxxii, page 577 (1926). 
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appointed, under the chairmanship of the late 
Sir Archibald Salvidge, to consider plans for improv- 
ing the cross-river connections. This body decided 
to nominate three engineers, namely, the late Sir 
Maurice Fitzmaurice, Sir Basil Mott, and Mr. John 
Brodie, to report on the possibilities of constructing 
either a bridge over, or a tunnel under, the Mersey. 
After examining the position with the greatest care, 
these gentlemen submitted a report, which included 
complete schemes, designs and estimates for both 
a high-level bridge and a tunnel. It was apparent. 
however, that the building of a bridge would 
necessitate the construction of piers in the water- 
way; and as this would have interfered with the 
river traffic, it would undoubtedly have aroused 
opposition from the dock and shipping interests, 
especially as the Sloyne, as the anchorage and 
mooring ground for the largest vessels using the 
port is called, lay up-stream of the proposed 
bridge line. It would, therefore, have been neces- 
sary to make the structure high enough to enable 
the highest masts and funnels to pass freely below 
it, and as a consequence, to construct long approach 
roads on both sides, the result being that the cost 
would have been about double that of a suitable 
tunnel. 

The alternative scheme for a tunnel was therefore 
adopted by the Joint Committee, and the necessary 
Parliamentary powers for its construction were 
obtained in the Mersey Tunnel Act of 1925. This 
Act, which was modified in 1927, 1928 and 1933, 
in addition to authorising the necessary works, 
set up a statutory body, which is known as the 
Mersey Tunnel Joint Committee and is the con- 
trolling authority for the construction of the tunnel. 
This body consists of ten members appointed 
by the Liverpool Corporation and seven members 
appointed by the Birkenhead Corporation, with 
a chairman and vice-chairman, both of whom must 
not be from the same Corporation. The first 
chairman of the Committee was Sir Archibald 
Salvidge, and on his death, in 1928, Alderman 
Sir Thomas White was appointed in his place. 
The deputy-chairman who succeeded Alderman 
R. J. Russel is now Alderman D. J. Clarke of 
Birkenhead, while the clerk is Mr. Walter Moon, the 
Town Clerk of Liverpool. 

The consulting engineer is Sir Basil Mott, Bt.., 
C.B., F.R.S., M.Inst.C.E., of Messrs. Mott, Hay and 
Anderson, Iddesleigh House, Caxton Street, West- 
minster, London, 8.W.1, with whom is associated 
Mr. John A. Brodie, M.Eng., M.Inst.C.E., who 
was for many years the city engineer of Liverpool. 
The engineers’ advisers are Dr. J. 8. Haldane, C. H., 
F.R.S., and Professor Douglas Hay, M.Inst.C.E., 
on ventilation, Professor P. G. H. Boswell, 
F.R.S., on geology, Mr. P. J. Rebinson, M.I.Mech.E., 
M.I.E.E., on electrical matters and Mr. E. W. 
Monkhouse, M.A., M.Inst.C.E., on machinery vibra- 
tion. Mr. Herbert J. Rowse, F.R.1.B.A., 
appointed architect for the ventilation buildings, 
and he has also advised the engineers on architec- 
tural points directly connected with the tunnel 
construction. Mr. F. J. Kirby, F.S.I., has acted 
throughout for the acquisition of land and ease- 
ments for the work. The engineer-in-charge from the 
commencement of the work until his death in Nov- 
ember, 1933, was Mr. B. H. M. Hewett, M.Inst.C.E. 
Mr. B. H. Colquhoun, Assoc.M.Inst.C.E., has been 
resident engineer since November, 1930. 

The general lay-out of the tunnel will be clear 
from the plan given in Fig. 3, page 56, and the 
sections given in Figs. 4, 5 and 6. As will be 
seen, it comprises a through traffic entrance in 
Old Haymarket, Liverpool, and a similar entrance 
near Chester-street, Birkenhead. In addition, there 
is a dockside branch on the Liverpool side, of which 
the entrance is at New Quay just north of Chapel- 
street ; and this joins the main tunnel under Dale- 
street, near North John-street. A similar branch on 
the Birkenhead side has its entrance in Rendel-street, 
It was originally intended that the main Liverpool 
entrance to the tunnel should be in Whitechapel. 
near the central shopping area. But as a result of 
more complete investigation, and as it would have 
necessitated an expensive street improvement, this 
was abandoned in favour of the Old Haymarket 
entrance. It had also been intended to have only 
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one outlet in Birkenhead, but the docks branch 
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inaugurated by H.R.H. Princess Mary, Viscountess 
Lascelles, on December 16, 1925, the first operation 
being to sink two working shafts, 200 ft. deep and 
21 ft. 24 in. internal diameter, at George’s Dock, 
Liverpool, and Morpeth Branch Dock, Birkenhead, 
respectively, as indicated in Fig. 3. From about | 
half-way down these shafts, which are approximately | 
one mile apart, two roughly semicircular pilot head- | 
ings, of about 15 ft. by 12 ft. in section, and arranged 
one above the other, were driven along the line of | 
the sub-aqueous tunnel of the section shown in | 
Fig. 16, page 68. The lower heading was kept ahead | 
of the upper one and from time to time borings | 
were made upwards to a point beyond the line of the | 
ultimate finished tunnel. In this way it was| 
possible to ensure that the cover of rock was ade- | 


quate and any chance of the upper heading running | number of men to be employed at each face. When | 


out of the rock into softer strata and becoming | 
tlooded was eliminated. Other pilot headings of | 
the same shape and diameter were also driven in| 


ER 
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§ in., 1$ in., and 1 in., respectively. This portion 
of the work, including the sinking of the working 
shafts, was carried out by Messrs, Edmund Nuttall, 
Sons and Company, Limited, Trafford Park, 
Manchester, under the supervision of Mr. P. W. 
Bertlin, a director of the company. 

The work of enlarging the pilot headings to the 
full-sized tunnel and lining the latter with cast-iron 
was then undertaken at various points, the con- 
tractors for the lengths in Liverpool and under the 
river being Messrs. Edward Nuttall, Sons and 
Company, Limited, while Sir Robert McAlpine and 
Sons, Limited, London, performed the same work 
for the portion in Birkenhead. In the sub-aqueous 
portion excavation was effected in the two pilot 
headings at different levels, thus enabling a large 


enlarging to the full-size tunnel, each face of one 
break-up was also worked towards the next until 
they met, the general scheme being to drill holes 








Fie. 15. 


both directions for the landward portions, the 
bottoms of which connected with the invert level 
of the full-sized tunnel, of the section shown in 
Fig. 20. As already stated, the geological strata, 
through which the headings were driven, consisted 
of Bunter sandstones of the middle and upper for- 
mations, and though the general character of this 
rock was known, as were certain faults and irregu- 
larities in its structure, there was no exact informa- 
tion regarding the profile of the surfaces along the 
line of the tunnel, nor about the nature of the actual 
rock in the path of the excavations. As the use 
of compressed air was impossible, and cementation 
found to be expensive, large quantities of 

iter entered the workings through fissures in 
this rock, especially near the Liverpool side of the 
river. This was removed by driving a drainage 
heading 7 ft. in diameter at a level considerably 
below the lowest level of the tunnel section and 

mnecting it on a gradient of 1 in 500 to the bottom 

the George’s Dock shaft. The water collecting 
in this shaft was then pumped out into the high-level 
storm-water sewer under Brunswick-street, whence 
it ran back into the river at a level above high-water 
mark. It may be mentioned that this sewer was 
originally used for carrying away the storm water 
in the event of a very heavy rainfall finding its way 
into the low-lying area of the city, which was 
formerly occupied by the pool from which Liverpool 
takes its name. 

Apart from this difficulty with the water, work 
proceeded satisfactorily, and the headings from 
Liverpool met those from Birkenhead almost 
exactly under the middle of the river on April 3, 
1928, the occasion being marked by a ceremony in 
which the chairman of the Tunnel Committee, the 
Lord Mayor of Liverpool, and the Mayor of Birken- 
head participated. The accuracy of the survey 
work was such that the two upper headings met 
with a divergence of line. level and length of only 
; in., } in. and 1 in., respectively, while the corre- 
sponding figures for the bottom headings 
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4 ft. deep in the rock and to insert gelignite charges 
weighing } lb. in them. The total weight of explo- 
sive used for this purpose was 560,000 lb. After 
these charges had been exploded, the mass of rock 
was reduced by pneumatic hammers and the debris 
removed in skips drawn by electric battery loco- 
motives. Owing to the unusual size of the 
tunnel, the top half of the full circle was excavated 
and its lining erected before work on the bottom 
half was begun, as illustrated in‘Fig. 7, Plate III,* 
which shows the excavation of lower half of the 


tunnel in progress. All this work was done in 
free air. The cast-iron segments forming the 


lining were delivered in large sections weighing 
about 1 ton each, and were transported underground 
on bogies which ran on rails laid on the floor of the 
heading. On arrival at the face they were picked 
up by the special erector, of which an illustration 
appears in Fig. 8, Plate III. This erector, which 
was pneumatically operated, consisted essentially of 
a rotating telescopic arm, which could be swung 
through a full circle, so that the segment was raised 
from the bogie into the desired position, where it was 
maintained until it had been bolted up. The seg- 
ments were accurately machined on all the jointing 
edges, water-tightness being secured by the use of 
lead caulking, and by fitting the bolts with bitumen 
grummets and washers. The 44-in. space between 
the back of the lining and the rock was filled with 
rock spalls hand-packed and with a grout of cement 
and sand, which was pumped in under pressure, the 
operation being repeated with neat cement until 
no further leakage occurred. As a result of the care 
taken on this part of the work there has been very 
little seepage, and the lining was quite dry before 
the inner filling of concrete was placed. When 
the top half of the tunnel had been completed, the 


* The photographs from which our illustrations have 
been prepared were taken by Mr. Stewart Bale, Liverpool, 
and are published by the courtesy of the Mersey Tunnel 
Joint Committee. 
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57 
bottom half was excavated and lined with cast-iron 
segments in the same way, the latter being brought 
in and the spoil removed by the suspended roadway, 
an illustration of which is given in Fig. 9, Plate ITI. 
This illustration also shows the appearance of 
the iron lining before the recesses on the inner 
surface of the segments had been filled with 
concrete. 

The lengths of 44-ft. diameter semicircular tunnel 
at both the Liverpool and the Birkenhead ends 
were excavated in the same way, though from a 
single pilot heading. In certain places, where loose 
rock was encountered, and where the tunnel passed 
under the London Midland and Scottish and Great 
Western Joint goods line in the Birkenhead dock 
branch tunnel, the headings were lined with cast- 
iron segments. In other places the rock was left 
bare, or was strengthened by steel joists or timber 
packing. The upper halves of the land tunnels 
were also lined with cast-iron segments with a 
backing of grout between them and the rock, as 
in the case of the circular tunnels, as shown in 
Fig. 20, page 68. Where these tunnels passed above 
the standing water level, but still remained below 
the rock surface, however, the lining was formed of 
rolled-steel joists, which were placed at 2-ft. 6-in. 
centres, the intervening spaces being also filled in 
with concrete. The lining of the invert of the land 
tunnels consisted of 6 : 3 : 1 mass concrete, 44 in. 
thick, as shown in Fig. 21, where the tunnels were 
above the standing water level, and 4 : 2: 1 concrete, 
with asphalt waterproofing, where they were below 
this level. Concrete bulkheads, as shown in Fig. 10, 
were built at the two points where the circular and 
semicircular sections met. The 26-ft. 6-in. diameter 
horse-shoe tunnels, which form the dock branches, 
were also constructed from a single heading; a 
cross-section of these portions being given in Fig. 25. 
In a length under Dale-street, Liverpool, where the 
tunnel ran out of the rock into clay, and where its 
top was so near the street level as to make it neces- 
sary to support the roadway, excavation for a 
length of 1,100 ft. was effected by a semicircular 
shield, as shown in Fig. 13, Plate III. This shield 
was supported on rollers, which ran on concrete 
paths that had been laid in small pilot headings, 
and was pushed forward by hydraulic rams, the 
ground being excavated at the front face while the 
permanent arch carrying the roof was being com- 
pleted behind it, in lengths of one or two rings for 
each position of the shield. The shield emerging at 
the Old Haymarket entrance is illustrated in Fig. 15. 
Near the entrances at Birkenhead, cut-and cover 
methods of construction were used. Where the roof 
of the tunnel came near to the road surface at these 
places, the semicircular arch was replaced by a 
plate-girder roof, carried on side retaining walls 
5 ft. thick, so that a flat section was obtained. 
Where it passed over the Mersey Railway in Hamil- 
ton-square, cast-iron was substituted for concrete in 
building the invert, as shown in Fig. 11, Plate III. At 
each entrance to the tunnel there are short lengths 
in open cut, the ground at these points being 
supported by concrete retaining walls which: are 
faced with Portland stone. To prevent rain and 
other water from the uncovered length of roadway 
at these points running into the tunnel, special 
drainage traps have been provided across the whole 
width of the entrances, at the position shown in 
Fig. 14, Plate III, which is a view of the portal 
at Old Haymarket. The sump to which these drains 
lead is covered by the reinforced roadway slab. 
It may be mentioned that the total excavation 
necessary to complete the work was 800,000 cubic 
yards, and that the weight of cast-iron and con- 
crete used was 82,000 tons and 270,000 tons, 
respectively. 

As the lengths of lining were completed in the 


various portions of the tunnel, the work of 
constructing the roadway was begun. As will be 


seen from Figs. 16 to 19, in the 44-ft. diameter sub- 
aqueous tunnel, this roadway, which, as has already 
been mentioned, is 36 ft. wide, is built on a line 
1 ft. 6 in. below the horizontal diameter. It 
consists of a reinforced concrete slab 1 ft. thick in 
the centre, thickened up to 2 ft. at each of the 
sides, and built into the cast-iron sections forming 
the lining at each end. It is also supported, as 
shown in Fig. 12, on two walls, which are placed 
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21 ft. apart. In the centre of the slab the reinforce- 
ment consists of 14 in. diameter rods placed at 9 in. 
centres, running transversely along the bottom, 
while at the sides rods of 1} in. diameter are placed 
at 9-in. centres, with an additional rod every 18 in. 
in the top of the slab, and j-in. diameter rods at 
¥-in. centres at the bottom. Running longitudinally 
long the line of the tunnel are }-in. diameter rods 
placed at 12 in. centres, both above and below the 
slab. The slab is designed to carry a rolling-wheel 
load of 11 tons. At both sides the concrete is carried 
up for a distance of 1 ft. 4} in. to form the 3-ft. 
sidewalk. Below this for the cables 
through which a supply is given for the lighting and 
power services in the tunnel. As will be seen from 
lig. 16, the edge of the sidewalks and the roadway 
kerb are shaped to form a bell-mouthed opening for 
ventilating described in more detail 
below. <A 4-in. water main is laid in the concrete 
roadway for fire and cleansing, and 6-in. pipes for 
gullies 


Is a spac e 


purp ses, a 


drainage, access being given to these by 
placed at 100-ft. centres. Details of the construction 
of the supporting walls are given in Figs. 17 to 19, 
from which it will be gathered that they are also of 


reinforced concrete, the reinforcement consisting 
of }-in. rods placed horizontally at 2-ft. centres, 
ind g-in. rods placed vertically at 9-in. centres, 
nd covered with a ¥-in. diameter binding wound 


The 4-in. rods are 


over them at 6-in, pitch. 4 lapped 
2 ft. where necessary, the laps being staggered. A 
view of this portion of the work under construction 
is given in Fig. 12, Plate LIT. 

Che roadway surface 
by 2 laid on the reinforced con- 
This construction has 
been adopted to reduce maintenance, upkeep ot 
twenty years being guaranteed. The lanes for the 
four lines of traffic will be separated by amber 
oloured rubber blocks set in The 
faster traffic will be allocated to the two inner lanes, 


the 


in. iron setts 


crete, the camber being 


cast 


2 in, 


the cast-iron. 


slower-moving vehicles proceeding near the 
kerbs, Phe roughly rectangular space bet ween | 
the supporting walls and below the roadway in 


the subaqueous section may be employed at some 
later date either for single-deck trams other 
vehicular traffic, but for the present it will remain 
unoccupied. The triangular spaces at the sides will 
be used for supplying ventilating air, as will be 
described in more detail in the second portion of this 
irticle. 

rhe construction of the 44-ft. semicircular tunnel 
is shown in Figs. 20 to 24, from which it will be 


Oo! 


wathered that the roadway is carried on a double 
line of columns placed 21 ft. apart transversely and 
7 ft. apart down the line of the tunnel. As will be 
clear from Fig, 22, each column is roughly rectangular 
high, and like the walls in the 


in plan, 4 ft. 3 in. 


larger tunnel they are constructed of reinforced 
oncret« The reinforcement itself consists of six 
| }-in. diameter vertical rods linked together in pairs 
by ¥ In. straps at 6-in. centres, and, where the invert 
is lined with conerete 44 in. thick, the reinforcing 
bars are carried down into the continuous beam 
under the columns and have a 3-in. cover. The 


sidewalks and ventilating ducts are con 
structed in the same way as in the circular tunnel, 


roadway, 


while the arrangements for the services are also 
similar In this ease, however, the ventilating air 
will be led in through the central portion of the 


invert between the supporting columns. 
The of the 26-ft. 6-in. diameter 
ngths in the dock branches on the Liverpool and 


construction 
I 
Birkenhead sides, respectively, is shown in Figs. 
25 to 28, from which it will be seen that the general 
irrangement to that in the larger tunnel, 
the principal differenves being that the roadway, 
which is only 19 ft. wid 


is similar 


irried on a single row of 
upporting columns placed centrally and 7 ft. apart 
mgitudinally. Thes which are rect- 
angular in plan and of the dimensions 
those used in the larger tunnels, are as before of 
reinforced concrete, the reinforcement consisting of 
j-in. diameter rods, which is carried down into 
the invert as in the larger tunnels and up into an 
irchitrave formed under the roadway, as shown in 
Figs, 25, The construction of the road 
way, which is 7 ft. 3 in. below the axis of the circular 
ventilating ducts 
the same as in the larger tunnel. 


*, 1B « 


columns, 


same 


as 


SIX 


oe » 
26 and 27. 


are, side-walls, and services, 


18 


consists of 12 in. by 12 in. | 


| tunnel, 


include weighbridges, which 


| changed by the change in conditions, 
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The construction of the junction chambers, 
where the 26-ft. 6-in. diameter dock tunnels diverge 
from the 44-ft. main tunnel, will be gathered from 
from Figs. 29 to 31, which apply more particularly 
to the chamber on the Birkenhead side. It will 


be seen that the 44-ft. tunnel is opened out at this 


point into a rectangular chamber, 54 ft. long by 
a maximum of 72 ft. wide, and this chamber is 


surmounted by a vault having a radius of 40 it., 
which is built up of 18 in. by 18 in. by 80-lb. rolled 
steel joists, laid in concrete at 2-ft. centres. The 
ends of these joists are carried on concrete beams, 
which in turn rest on the tunnel lining. The pier 
on the line of divergence is constructed of reinforced 
concrete This steelwork roof 
and the concrete surrounding it was erected before 
the main portion of the dumpling was taken out. 


in a Similar manner. 


A view in the Birkenhead junction chamber is 
given in Fig. 2. 

After the roadway had been completed, the 
segments between its surface and the roof of the 
tunnel were filled with 6:1 concrete, timber 


arch being used for this pur- 
This concrete was covered with wire mesh 
over which a cement rendering was sprayed down 
to a height of 7 ft. above the footpaths. This 
rendering is } in. thick and was applied at a pressure 
of 30 Ib. per square inch by cement guns. It 
was waterproofed by spraying on a coating of 
bituminous emulsion and finished with a covering 
of gypsum-plaster which 
rendered waterproof by the application of a trans- 
parent polish, this also being sprayed on. Between 
the bottom of the plaster work and the footpaths 
there is a dado of black glass, outlined with steel 
A view of a completed length of 44-ft. 
which allows these details to be 
is given in Fig. 1, though the photograph was taken 
before the cast-iron road-surface blocks had been 
laid. 

The open approaches to the tunnel are lined with 
retaining walls which at their outer 
ends will fan out into ornamental pylons. Beyond 
these points traffic-marshalling plazas will be con- 
structed, a which the entering traff be 
directed to the toll booths These be 
set wide enough tpart to allow tolls to be taken from 


forms shaped to the 


pose. 


cream-coloured 


strips. 
seen, 


stone-faced 


will 


ross 


booths will 


either side, and will be equipped so as to facilitate 
the rapid handling of traffic. This equipment will 
will indicate when a 


vehicle with an axle loading exceeding the limit 


| laid down in the by-laws passes over them, and 


. height gauge, which will similarly indicate when 


the vehicle is “‘ over height.” 
(To be continued.) 

THE TESTING OF STEAM PIPE 
HEAT INSULATING MATERIALS. 
(Continued from page 3.) 

By C. JaAKEMAN.* 

APPLICATION OF Test ResuLts TO PRACTICE. 

[ue tests are always made in airs still as it can 
be obtained under Laboratory conditions. It is 


seldom that such stillness of the air can be obtained 
in actual practice and, in the heat 
loss obtained in practice will be greater than that 
shown in the test. Experiments have shown, 
however, that the losses from bare and from covered 


ce msequence, 


| pipes are equally affected by motion of the air 


so that the efficiency of a cover is not appreciably 
The efficiency 
obtained on the experimental pipe may, therefore, 
be taken as the efficiency to be expected in practice 
if the dimensions and temperatures are unchanged. 

In order to the heat under test 
conditions of pipes of other diameters and covers 
of other thicknesses, the equation of heat loss may 
be employed. The symbols used throughout are 


estimate loss 


given below. 
6,. 0, 64 the temperatures deg. F.) of the pipe, 
suriace of cover and air, re spectively. 
R, the radius to the outside of the pipe, 7.e., to 
the inside of the cover in feet. 
R, the radius to the outside of the cover in feet. 
Q the heat loss in B.Th.U. per square foot per 
hour. 
q the heat loss in B.Th.U. per square foot per 
hour perdeg. (F.)difference of temperature. 
* National Physical Laboratory. 


was 
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gq, = corresponding heat loss for the bare pipe 

é the emissivity factor, i.e., the loss of heat 
from surface to air in B.Th.U. per hou: 
per square foot per deg. (F.) difference « 
temperature. v 

k the thermal conductivity in B.Th.U. p 
hour per square foot for a temperatur 


gradient of 1 deg. F. per foot. 


The logarithms are natural logarithms and can 
be obtained approximately by multiplying th 
values given in the ordinary table by 2-3. 


om Q i ' ' 
Then gq and the efficiency per cent. 
0; ba - 
q — 7) 
- ) 100. 
1b 
The equation may be written 
o 6, 0, A; 9a 
Ri, Re Ri, Re, Ri 
ek * R, k R, eR, 
] 
org , > > ) 
Ri, Re Ba 
E “SR, “eR, 
These equations show that the heat loss is a 


function of the dimensions and of two factors, 
k and e. The value of k& is determined with fair 
| accuracy in the Laboratory test. It is not easy to 
determine e with great accuracy unless the tempera- 
ture of the pipe is high. In the majority of cases 
a considerable error in e will not affect the efficiency 
as calculated from g. The value of e might be 
| expected to correspond to the value of q for the 
| bare pipe at the surface temperature. The radiant 
| heat loss from a bare pipe is generally taken to be 
jabout 84 per cent. of “ full radiation.’ All the 
|evidence shows that the radiation from the surface 
lof the cover is far less than 84 per cent. of “ full 
|radiation.”” The values of e determined show 
|that it varies from 1-4 to 2-2 for canvas covers 
when the pipe temperature varies from 100 deg. I’. to 
1,100 deg. F. Plastic covers for the same range 
|of temperature give e varying from 1-6 to 2-0. In 
| exceptional cases, such as polished metal covers, ¢ 
may be as low as 0-8 at low temperatures rising 
to 1-8 at high temperatures. The average value 
| of e may, therefore, be taken as 1-8. 

There are cases, however, in which the efficiency 
will depend to a large extent upon e. Such case 








“2 is small (due to a small value of 
ty 

R, and/or a thin thickness of cover) and at the 
In this case the second term 


occur when R, log 


same time & is large. 
in the denominator of equation (1) may be as large 
as the first. This is shown in Table I, where the 
efficiency is tabulated for a temperature difference 
of 500 deg. F. (qb 4-76) for covers of four thick- 
nesses upon the test pipe (45 in. diameter) and for 
two values of &. 


Taste I.—Efficiency Per Cent. of Covers vith Different 
Values of e (4}-in. Pipe. Temperature Difference, 
500 deg. F.). 

k 0-08 k 0-12 
Thickness, 
in P , 

1-4 1-8 2-2 1-4 1-5 2° 
} 884 874 87 763 73 69} 
1 924 92 92 804 78 764 
2 95 95 95 844 833 8 
3 96 96 96 87 864 8! 


Table I illustrates the fact that if & is large and 
the thickness small, the effect of varying the value 
of e will be marked. It must, however, be noted 
that if k is large the thickness will generally be large. 
It appears to be justifiable to assume a constant 
value ¢ 1-8, subject to the condition that the 
temperature is not high when & is large and the 
thickness small. Under this combination of circum- 
stances, the efticiency may depend rather on the 
value of e than on the value of &. 

This does not imply that the efficiency of a covert 
may be estimated from the surface temperature 
alone, because comparatively small variations in é 
have appreciable effect on the surface temperature 
@, and a large effect on (0, — 0,). As an example. 
consider a 3-in. thick cover on the test pipe and 
examine the difference in the surface temperature 


for value s of ¢ 1-8 and 1-6. The conditi« ns 
selected are 0, 570 deg. F., 0, 70 deg. F., 
k 0-05. Then for e 1-8, ¢ 0-29,, efficiency 

94 per cent., 6, 105°, 9, 0, = 35 deg. F 
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and for e 1-6, g = 0-290, efficiency = 94 per 
cent., 9, = 109°, 0, — 0g = 39 deg. F. 

Here the heat loss might appear to be in the ratio 
95, aig 
= whereas actually the values of g are within 1 per 
cent., and the efficiency is unchanged. 

This is still more marked when the covering is 
provided with a polished metal sheath. The follow- 
ing shows results actually obtained. 

Without sheathing— 
Eff. = 90 percent. 06, 
98 deg. F. 

With sheathing 
Eff. = 91 percent. 6, 
130 deg. F. 


= 168 deg. F. 0, 9a 


200 deg. F. 0, - Oa 


In this case, the surface temperature measurement 
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might be taken to indicate that the sheathed cover | 
was far inferior to the cover without sheathing. | 
\s a matter of fact, the addition of the sheathing | 
increased the efficiency by 1 per cent. 

Subject to the exceptional cases referred to above, 
it appears that a value ¢ 1-8 will give a close | 
ipproximation to the heat loss and equation (1) | 
an be written, 


in} 
t 


N 
k 
: R. 
where N = R, log R. and M 
‘1 
values of N and M for a 


M 


R, 


1-8 R,” lable II gives 
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From Table II, N = 0-1402, M = 0-396. 
~~ ae - 
k +M 2-733, and q > 0-36, 


| hence the efficiency will be be 
| 22 
(come — Pa ) 100 = 91 per cent. 
4-13 


, : N . 
dimensions, the factor = may be relied upon, but 


| the factor M may not be so certainly applied, since 
| the convection loss is known to depend upon the 
|size of the pipe. Experiments have shown that 
|the convection loss does not vary much for pipes 
above 4 in. diameter, but there is considerable 
| difference for small cylinders such as wires. Some 
recent observations on a 1}-in. diameter pipe 
| appear to show that the convection loss is not very 
different to the loss for a 4}-in. pipe. The shape 
| of the curves now to be given will show that calcu- 
|lations for pipes less than, say, 2 in. diameter 
must not be trusted implicitly. 


Fig A. 
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The effect of variation in thickness of cover on 
the test pipe is shown in Fig. 3. Curves are drawn 
showing the value of qg for thicknesses from } in. 
to 5 in. for values k = 0-03, 0-06, and 0-12. The 
corresponding curves of efficiency (for (6, — 04) = 
500 deg. F.) are also given, and a curve showing 
the volume of cover per foot run of pipe. Table 


ILI shows the thickness (¢) and volume (v) required | conductivity. 


to produce efficiencies of 85 per cent., 90 per cent., 
and 95 per cent., calculated for a difference of 


b = 4-76). 


This table shows the large increase in thickness | 
range of pipe sizes and | required to produce a small increase in efficiency | such a standard condition for the purpose of com- 


In applying the test results to pipes of different 


39 


expensive than a material of higher thermal conduc- 
tivity owing to the very much greater volume 
of the latter material necessary to produce the 
efficiency required. Fig. 4 shows the value of q 
and efficiency for a l-in. cover applied to different 


| TABLE III.—T'hickness in Inches and Volume in cubic feet 
per foot Run. (Pipe dia. 4} in.) 


0-06 | 


| Effi- k = 0-03 0-12 
ciency. 
Per cent. t | v | t | v t | » 
85 0-32 0-034 | 0-78 | 0-090 | 2-15 | 0-312 
90 | 0-65 | 0-073 1-62 0-216 | 5-00 | 1-04 
1-75 | 5 | 2-12 | - 


9 | 0-238 | 5-25 
sizes of pipes. The value of & is taken as 0-06 
and the efficiency calculated as before for a tempera- 
ture difference (0, — 0a) = 500 deg. F. These 
curves show that a l-in. cover is progressively more 
efficient as the pipe size increases. Fig. 5 shows 
the thickness required on various sizes of pipe 
to effect the same saving as 1 in., 2 in. and 3 in. 
covers on the test pipe. These curves are plotted 
for k = 0-06. For other values of k, the curves 
are similar in form but deviate at the two ends. 
For higher values of k, larger thicknesses of cover 
are required on small pipes and smaller thicknesses 
on larger pipes. For lower values of k the deviation 
is reversed, 

| Ifthe material as tested on the test pipe does not 
show the required efficiency, the increase of thickness 
required can be estimated from Fig. 3. If a definite 
thickness of one inch is to be used, the efficiency 
to be expected on other sizes of pipes can be obtained 
from Fig. 4 or from a similar curve plotted for the 
appropriate value of k. If the efficiency is defined 
the proper thickness of cover for any pipe can be 
obtained from curves similar to Fig. 5. Alter- 
natively, the actual value of g desired can be calcu- 
lated from equation (2) by assuming a thickness, 
and if this does not agree with the value specified, 
the necessary alteration in thickness can be esti- 
mated from the curves and a second trial will give 
the result required. 

Effect of Pipe Temperature on Efficiency. 
Whenever the efficiency is specified it is necessary 
to specify the temperature conditions, since the 
efficiency of any cover increases with the tempera 
ture. This is necessary since the bare pipe loss 
increases so rapidly at high temperatures. This is 
exhibited in Fig. 6, where curves of efficiency of 
2-in. pipe covers are plotted to the temperature 
|of the pipe. The curves are drawn for values of 
k = 0-03, 0-06 and 0-12. It will be clear from the 
}ecurves that a high efficiency at low temperature 





| necessitates the use of a material of low thermal 


This point must be taken into 
account when materials are tested upon the steam 
test pipe and are to be used upon pipes conveying 


temperature between pipe and air of 500 deg. F. |} water at much lower temperature. Such a test is 


|often made with steam at 100 lb. per square inch 


pressure and the tests are useful when made under 


TABLE IL—VALUE OF CONSTANTS FOR CALCULATING HEAT LOSS. 








N = Ry log Ro/R, 
Pipe 
Diameter Thickness of Cover, in. 
In 
} ; 3 1 1} 2 24 3 34 i 4 i 
2 0-0186 | 0-0339 | 0-0466 | 0-0577 | 0-0763 | 0-0915 0-1155 0-370 0-317 
23 0-0190 | 0-0351 | 0-0490 | 0-0612 | 0-0821 | 0-0996 0-1275 0-397 0-347 
; 0-0193 | 0-03860  0-0507 | 0-0638 | 0-0866 | 0-1059 0-1373 0-417 0-370 
3} 0-0195 | 0-0366 0-0520 | 0-0659 | 0-0903 0-1456 0-432 0-388 
4 0-0196 | 0-0372 | 0-0531 | 0-0676 | 0-0932 0-1526 0-444 0-404 
4h 0-0198 | 0-0376 | 0-0539 | 0-0689 | 0-0957 0-1588 0-455 0-417 
5 0-0199 | 0-0380. 06-0547 060-0701 | 0-0979 0-1642 0-463 0-428 
6 0-0200 | 0-0385 0-0558 | 0-0719 | 0-1013 0-1733 0-476 0-444 
7 0-0201 | 0-0390  0-0566 | 0-0733 | 0-1041 0-1805 0-486 0-458 
8 0-0202 | 0-0393 | 0-0573 | 0-0744 | 0-1062 0-1865 0-494 0-468 
10 0-0203 | 0-0397 | 0-0582  0-0760 | 0-1094 0-1958 0-505 0-483 
12 0-0204 | 0-0400 | 0-0588 | 0-0771 | 0-1117 0-2028 0-512 | 0-494 
15 0-0205 | 0-0403 00-0596 0-0782 060-1140 0-2103 0-520 | 0-505 
18 0-0206 0-0406 0-0600 0-0790 060-1156 0-2161 0-526 0-513 
thicknesses of cover. By the use of this table the | and also the very great increase in volume required | 


value of g is readily obtained and the probable effi- 
ciency can be calculated. For example, if the pipe 
diameter be 10 in., and the thickness 2 in., 6, =| 
500 deg., 6, = 70 deg., g, for (6, — 6a) = 430 deg. | 


as the value of k increases. The relative weight | 
of the covers would be still greater since an increase 
in k is generally associated with an increase in | 
density. It shows clearly that as a general rule 


s 4:13 and k has been determined to be 0-06.| a material of low thermal conductivity will be less | that they have shown 80 per cent., 85 per cent. 


a R) 


= she"* = 1-8 


Thickness of Cover, In. 





1 1} 2 23 3 | 34 
0-185 0-139 0-123 
| 0-214 0-163 0-146 
| 0-238 0-185 0-167 

0-259 0-205 0-185 

0-278 0-222 0-202 

0-294 0-238 0-217 
0-396 0-347 0-308 0-252 0-232 
0-417 0-370 0-333 0-278 0-256 
0-432 0-389 0-354 0-299 0-278 
0-444 0-404 0-370 0-317 0-296 
0-463 0-426 0-396 0-347 0-327 
0-476 0-444 0-417 0-370 0-351 
0-490 0-463 0-438 0-396 0-378 
0-500 0-476 0-454 0-417 | 0-400 


paring different materials or of ensuring a uniform 
product. The actual efficiency when in use will, 
however, be much less than the test value. Table 
IV shows the probable efficiencies of 2-in. thick 
covers on pipes at 160 deg. F., on the assumption 
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and 90 per cent. efficiency on the test with steam 
at 100 lb. per square inch pressure. 


Taste 1V.—Zficiency on Low-Temperature Pipes 


Test Temp . Actual Pipe Temp ; 


134 dew. F 160 dew. F 
Per cent Per cent 
a0 72 
RS 7v 


oo me 


In this section a method of estimating the heat 
from a pipe any within certain limits 
has been shown provided that the thermal conduc- 
tivity is known. The impossibility of estimating 
the efficiency from the surface temperature has been 
pointed The dependence of the efficiency 
upon pipe size, upon temperature and upon thickness 
of cover illustrated by curves. In the 
next section it is proposed to give the averag 
values found for certain selected types of covering 
so that by the aid of these values the efficiency to 
be expected in any practical case can be estimated. 


(T'o be continued 
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INFLUENCE LINES AND MOVING 


LOAD PROBLEMS. 
By W. K. Rooney. 


Ir is generally realised that the problems involved 
in treating the shearing forces and bending moments 
set up by moving loads are best dealt with by the 
use of influence lines, valuable work on which has 
been published in the past by Mr. Ewart 8S. Andrews 
and Prof. F.C. Lea. In the following an attempt 
has been made to give simpler proofs of a few 
problems. 

Influence may constructed to 
variety of characteristics, and those for bending 
moment and shearing force are lines which give the 
bending moment and shearing force at any fixed 
point P in a beam for any variable position Q of a 
Fig. 1 gives the shearing force and bend- 
ing moment influence lines for the point P on the 
A B. The shearing force and bending moment 
at the point P when unit load occupies the position 
@ are given by the heights CD and EF 
respective influence lines. 

It follows that if a number of concentrated loads 
W, W, W,, &c., occupy positions on the beam such 
that the shearing force influence line ordinates under 
the loads are y, , and the bending moment 
influence line ordinates under the loads are z, Sas 


lines be give a 


unit load 


beam 


Ys. & 


A 
S.F. at P 
B.M,. at P 


W, 
Ww, 


Was 


aVe W, &e 
W, 


W, 23 & 


‘i 


Further if a uniformly distributed load of intensity 
e per unit position on the 
beam, the shearing force and bending moment at 
the point P are given by the areas under the respec 
tive influence lines bounded by ordinates projected 
from each end of the load, multiplied by u 


run occupies a viven 


Applications of the above principles considerably 
implify the proofs of the following isolated problems 
the general theory of 
vents a uniformly distributed load shorter 


chosen from loads 


than the 


moving 
rm pre 
span. As the load moves across the span 


the bending moment at the point P is given by the 


area under the influence line, such as area C D E F 
multiplied by : For the bending moment at P to 
be a maximum the area C DE F must be a maxi 
mum. The load must therefore occupy a position as 
hown covering the apex of the influence line. It is 
required to prove that the maximum bending 


moment occurs when P divides the load in the same 


ratio that it divides the span, i.e., for maximum 
bending moment at P 

CP PD 

a h 


Consider the load moved a short distance A 


to the right 
Change in area C D E F FD.A CE.Aa 
*. Rate of change of area C DE F FD C E. 


For a maximum this must be zero 
Ctr Fb 
FD 


DB 


Now . PA MI 


of the 
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PA PB. 
“GA DB 
Inverting and subtracting each side from unity 
CP PD 
a 5 . 


Fig. 3 represents two loads W, and W, moving 
across the span. It is evident that with both loads 
to the left of P the bending moment at P will increase 
as the load moves to the right until W, reaches P. 
With W, over P it is evident that any movement 
to the right will decrease the bending moment at P, 
so that there are two possible positions for a maxi- 
mum bending moment at P, either W, over P or 
W, over P. It is required to prove that a maximum 
does not occur when the loads are in a position 
shown, P being between the loads. Let the loads 
move a short distance 4 x to the right. 

Increase in B.M. at P 
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The sign of this increase depends solely upon the 
sign of 
w, W, 


a a) 


Therefore the bending moment at P will 
tinually increase or decrease until W, reaches P, 


con- 


|so that the maximum bending moment at P occurs 


either when W, or W, is at P. The bending moment 


. a Ww WwW, 

at P will be a maximum with W, over P if —* - 
= a ) 

is negative, and a maximum with W, over P if 

Ww, W 

a b 


2 


is positive. Therefore, when P divides the 


span such that 


W,_ Wy 

} " 
the bending moment at P is a maximum 
when W, is over P. When P divides the span such | 


\W 


W, 
that >= the bending moment at P is a 


maximum when W, is over P. When P divides the | 


W, 


; 


Vy 


span such that the bending 


constant from W, over P to W, over P. 
} 


Fig. 4 represents a number of loads moving across 


a span. In the position shown let the loads move 
1 short distance A x to the right. 
Increase in B.M. at P 
w,-=.a WW \ w,?. az} 
I 
iwW,- A Ws" A Wei Ax) 
\ / } 
We W) 
\ 
= C 
where W, sum of loads from A to P 
W, - = P to B. 
tate of chang of B.M. at P 
We Ws 
I } 
| 
For a maximum B.M. at P the above expression 
W W 
must be zero, i... A : b 0. 
) } 


Thus, in this particular case, the maximum bending 
moment occurs at P when the total load on each side of 
P is proportional to the length on the corresponding 
sides of P. This condition can rarely occur and the 


moment is} 
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alternative condition is that when the bending 
moment at P is a maximum, a small movement of 
the loads will cause the increase in bending moment 
to change sign, i.e., become a decrease, so that 

Wa Ws 


a b 


must change sign. 

This can only occur by a change in the values of 
W, and Wo, which leads to the result that the 
maximum bending moment at P will occur when 
one of the loads is placed over P such that when 
considered first as part of W, and then as part of 
Wa ’ 
a : 


, . Wp ‘ 
W, the expression ;, Changes sign. 
, ; 


THE VISCOSITY OF PITCH. 


To decide upon the most suitable conditions for the 
manufacture of any product, and to obtain the greatest 
yield of the finest, economically-obtainable, quality, 
it is essential to know the physical characteristics of 

| the components entering into the manufacture of the 

process. Briquette making, by mixing powdered coal 
and pitch and compressing the mass in moulds, has 
| been established for many years, but the conditions 
under which the operations are performed have re- 
mained as a matter of trial and error. To obtain 
reliable information on the subject, it has been investi- 
gated, as far as the effect of the viscosity of the pitch 
|is concerned, at the Fuel Research Station of the 
| Department of Scientific and Industrial Research, 
| Greenwich, London, 8.E.10. A report on this work 
has now been published by H.M. Stationery Office, 
under the title “* The Viscosity of Pitch,” as Fuel 
Research Technical Paper No. 39, at a price of 6d. 
|net. In the course of the experimental work, it was 
decided to extend the range of the operations, in order 
not merely to find the best temperature, and other 
conditions, for making briquettes, but also to deter- 
mine if any variation in viscosity at lower temperatures 
had any bearing on the behaviour of the briquettes 
during, or subsequent to, their cooling. The common 
range of temperature for the process was from 90 deg. C. 
to 100 deg. C., but the scope of the experimental work 
was made to cover from 30 deg. C. to 110 deg. C. The 
results showed that coal-tar pitches may be regarded 
as true viscous liquids, but that petroleum pitches, 
}or bitumens, tested for comparison, showed charac- 
teristic variations which made necessary their con 
sideration as plastic or pseudo-plastic materials. 

Owing to the very wide variations in the viscosity 
of pitch with change of temperature, it became neces- 
srs to employ three different methods of determina- 
| 


| 





tion to cover the range decided upon. In the first, 
covering 30 deg. C. to 40 deg. C., the flow of a flat 
disc of the material under load was measured, as in 
the method used by Obermayer. A rotating cylinder 
viscometer was employed in the second stage, carrying 
| the work up to 80 deg. C., and a capillary-tube apparatus 
| for the higher temperatures. The results, plotted as 
| the logarithms of the viscosities against the tempera 
| tures, gave smooth regular curves in the case of each 
of the classifications of pitch tested. Five types of 

were investigated, viz., low-temperature 
pitches obtainable in horizontal and vertical 
soft horizontal-retort 
pitch ; and a coke-oven pitch. The results indicated 
that it appeared advisable, when studying the relations 
| between the softness and hardness of a pitch and its 
briquetting qualities, to use the coefficient of viscosity 
at the briquetting temperature, say, 95 deg. C., as the 
appropriate criterion, rather than any of the many 
empirical tests at present in use. The twist points 


material 
piten ; 


| retort working, respectively .s a 


| of the pitches, as determined by the method described 
by Taylor,* and the softening points, as obtained by 
the ball and ring method, were shown on the graphs 
for comparison, and it appears that these points 


with viscosities of 107 and 10* 
On the standard of twist point, 


horizontal-retort and 


| corresponded roughly 
| poises, respective ly. 
the determinations showed that 


| low-temperature pitches had almost identical chara 


ugh the variation in the corresponding 
viscosities, namely, approximately 1-50 x 10’ and 
1-05 10° poises, respectively, was very considerable. 


teristics, alth 


British STANDARD ENGINEERS’ Fries AND Rasps 
An agreed list of files, issued some time ago by the File 
Association, forms the basis of specifica- 
tion No. 498—1933, published recently by the British 
Standards Institution. Whereas originally there were 
thousands of different sizes and types of files, t! 


Manufacturers 





some 
new specification provides for only 234 standard files, 
and rasps of 24 different types, which are thought to 


be sufficient for normal requirements. Copies of th 
specification may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 
London, S8S.W.1, price 2s. 2d.. post free. 

* Journ. Soc. Chem. Ind., vol. xlv, page 417 (1926). 
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CONCENTRIC-RAM ‘DEEP-DRAWING 
PRESS. 

[HE deep-drawing press illustrated in the accompany- 
ing Figs. 1 to 4, and made by Messrs. Erdmann Kircheis, 
Aue (Saxony), is notable as having a number of unusual 
and interesting features. There are two rams having 
independent drives and arranged concentrically, whilst 
three operations, viz., that of forming the blanks, first- 
stage drawing in one direction, and second-stage 
drawing in the other direction, are all performed in a 
single down-stroke. The work during both drawing 
operations is supported by a pneumatic device, and 
ejection is effected by the same means. The machine 
can, therefore, due to the successive performance of 
three operations in one stroke, work at a relatively 
high speed, and cylindrical cups, 160 mm. (6-29 in.) 
in diameter by 140 mm. (5-51 in.) in depth can be 
produced from blanks 334 mm. (13-14 in.) in diameter 
and 0-62 mm. (0-024 in.) thick at the rate of 25 per 
minute. These dimensions are not the maximum sizes, 
but the various figures show the dies suitable for 
producing them, and a finished cup of this size is seen 
on the press table in Fig. 1, which gives a general view 
of the machine. The construction of the machine will 
ost readily be understood by consideration of its opera- 

ion, for which purpose Fig. 2 should first be referred 

In this figure, both rams are shown at the top 

{ the stroke and the ejecting mechanism is in the 

position occupied when delivering a finished cup. 

When this is removed, a new piece of strip is inserted 

and the cycle recommences. The sequence of opera- 
tions may be followed from that point. 

Che outer ram A is furnished with a tool holder 

irrying a punching ring B, the cutting edge of which 
s at the periphery. This edge shears past the inner 
edge of an annular die (, across the face of which the 
trip, from which the circular blank is to be cut, is 
iid. On the descent of the ram, shearing takes place 
nd the blank is carried into a recess on the top of 
irat-stage drawing die D, and is held down in this by 
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the flat bottom of the punching ring. Whilst the 
blank is thus held, the inner ram E descends. This is 
furnished with a cup-shaped die F, which draws the 
blank into the die D, as shown in Fig. 3, creases being 
prevented by the holding action of the punching ring. 
The blank, when sheared, is 334 mm, (13-14 in.) in 
diameter, and at the conclusion of the first stage is 
formed into a shallow cup, of larger diameter than 
the finished cup, and with its rim facing upwards. 
It will be noticed in Fig. 3 that the depth of the cup 
is determined by the top of the second-stage drawing 
die G, and that a complete support is provided over 
the whole of the underside area by this die, and by 
a ring H surrounding the die. Reference to Fig. 2 
will show that this ring is connected by means of 


telescopic rods to the upper of two pistons I and J, | 


both pistons being coupled together by a hollow piston 
rod. Compressed air at a working pressure of about 
4 atmospheres (57 Ib. per square inch), from a reservoir 
K at the back of the machine, is admitted to the under- 
side of both pistons, access of the air to the upper onc 
being made through the hollow piston rod. Both 
pistons, then, exert an upward thrust on the telescopic 
rods and so to the ring H. The ring has, however, 
a degree of vertical motion independent of the pistons. 
It is carried on helical springs mounted on the telescopic 
part of the rods. These springs compress under the 


action of the die F, but maintain a definite amount of 
pressure on the work during the first-stage drawing, 
the pistons not moving at all in this operation. 

It must be understood at this point that the move- 
ment of the rams is continuous, ?.e., there is no pause 
between the blanking and the two stages of drawing. 
The downward movement of the inner ram is, then, 
not arrested when the first stage is completed, but 
continues with the result that during the second- 
stage drawing, the cup already formed is inverted, the 
rim being drawn downwards over the die G by the 
inside of the die F. At the moment, this movement 
commences, the springs under the ring H cease to 
compress, the rods being now so telescoped that there 
is virtually a solid connection transmitting the thrust 
from the pistons to the ring. At this moment, too, 
the downward pressure of the punching die B is relieved 
to avoid any risk of tearing the work. The die F 
continues its movement until the cup is completely 
deep-drawn, as shown in Fig. 4. The ring H is, of 
course, in contact with the work throughout the 
deep-drawing operation being held in place by the 
upward thrust of the air-loaded pistons, and the shell 
is, in consequence, prevented from buckling by being 
drawn between the edge of the die and the ring, a 
similar effect being obtained in the first drawing by the 
gripping action of the ring B. It will be noticed in all 
three figures that the bottom of the cup is backed by 
a spring-loaded ejector L inside the hollow die. This 
prevents the sticking of the cup inside the hollow die, 
whilst it is cleared from the die G by the action of the 
ring H as the rams rise on the up-stroke and the pistons 
follow. It will be also obvious that the diameter of 
the cup is reduced in the second-stage drawing. 

The construction of the press may now be dealt 
with. It is driven by a 6-h.p. motor situated on the 
top of the frame and transmitting power through a 
belt to a large flywheel-pulley, the shaft of which drives 
the crankshaft through spur gearing. The crankshaft 
is furnished with a heavy flywheel and clutch at one 
end, and an automatic band-brake at the other. The 
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clutch is operated either by pedal, which may be | 
locked for continuous operation, or by hand lever. 
Adequate safety devices are embodied; thus, the 
clutch may be rendered inactive against unintentional 
engagement, whilst the crankshaft may be readily 
rotated backwards, when required, without readjust- 
ment to the clutch being necessary. The inner, or 
drawing, ram E is connected to the crankshaft by a| 
pitman furnished with a ball-and-socket joint in the | 
ram. The stroke of this ram is 350 mm. (13-77 in.) | 
and the length of the pitman may be adjusted by 
the screw and nut seen in Fig. 2, above the ball-and- 
socket joint. The outer, or blank-holding ram A is 
reciprocated by a pair of cams attached to the crank- | 
shaft outside the crank webs. The stroke is 170 mm. 
(6-69 in.), and is not adjustable. The maximum 
holding pressure exerted is 38 m. tons. The ram 
slides in vee-guides sufficiently long to prevent over- 
running at the bottom of the stroke. Its upper part 
is formed with a hinged yoke provided with top and 
bottom rollers, on which the cams bear. There is 
thus a positive drive on both the up and down stroke. 
The rollers are kept in contact with the cams by 
means of spring-loaded bolts in the front part of the 
yokes. The weight of the rams is carried by a piston 
in the cylinder M, which is connected to the air reservoir. 
This arrangement dispenses with counterweights or 


springs. | 

The table N, to which the lower dies are sec ured, | 
has a vertical adjustment, by means of worm gear, of 
100 mm. (3-93 in.), so as to accommodate different die 
layouts. The stroke of the air-cushioning pistons is | 
170 mm. (6-69 in.), this being the maximum depth of | 
work that can be drawn on the machine. The maxi 
mum size of blank that can be dealt with is 420 mm. | 
(16-53 in.) in diameter by 1 mm. (0-0393 in.) thick, 
in material having a tensile strength of 40 kg. per 
square millimetre (25-4 tons per square inch). The | 
speed is about 25 r.p.m., t.e., with a proper supply of | 
blanks finished work can be produced at the rate of | 
approximately 25 per minute. The method of operat 
ing the outer ram by cams, together with pneumatic 
balancing, is claimed to eliminate shocks and vibration, 
and the method of holding the work whilst drawing 
between pneumatically-operated gripping surfaces is 
stated to effectual in preventing buckling 
creasing, and so to ensure uniformly good work. 
Messrs. Kircheis also make this type of press in several | 
smaller sizes than that described above. 


| 
| 
and | 
| 


be 


| 
LABOUR NOTES. | 

Mr. Litrie, the president of the Amalgamated | 
Engineering Union, mentions in the January issue of 
that organisation’s Journal that a meeting of executive 


representatives of unions having members employed in 


and around collieries took place recently at York. | 
The bodies represented were the Amalgamated 
Engineering Union, the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society, the National Union of | 


General and Municipal Workers, the Associated Black 
smiths, the National Union of Brass and Metal 
Mechanics, the Plumbers, the Electrical Trades Union, | 


and the Amalgamated Union of Building Trade 
Workers. At the outset,”’ Mr. Little says, ~ it was 
made clear that the purpose of the meeting was to 
consider whether or not it would be advisable to set 


up joint committees for the purpose of dealing with 
the recruitment of members of the respective unions 
which catered for workmen employed in and around 
collieries. After a very lengthy discussion, in which 
all unions participated, the following was agreed to : 

‘That this meeting of executive representatives 
declares and reiterates the rights of the respective unions | 
assembled to organise and represent those eligible for 


Sugges- 


membership engaged in and around mines.’ 
tions as to the machinery to be set up were put forward, 
and will be submitted to the executive councils of the 
unions represented.” 


Mr. Little adds that a further resolution was carried, | 
calling upon the Joint Council of the Trades Union | 
Congress to declare that the agreement recently 
entered into by the National Union of Scottish Mine 
Workers and the Scottish Colliery Enginemen, Boiler- 
men and Tradesmen’s Association was not in accordance 
with, but in divect conflict with, the declared policy of 
the Trades Union Congress. 


A movement is in progress with the object of bringing 
into the Federation of Engineering and Shipbuilding 
l'rades, as many as possible of the unaffiliated trade 
unions which have members employed in these indus- 
tries. Eight unaffiliated unions, including the Amal- 
gamated Engineering Union, were represented at a 
conference on the subject with representatives of the | 
affiliated unions. The question was asked, on behalf 
of the Amalgamated Engineering Union, if, in the | 
event of an organisation becoming affiliated to the 
Federated Trades, it would automatically come under | 


|independent chairman and the interested parties. 
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the agreements to which they were party. The 
answer given was that it would not. It was stated, 
in reply to a further question, that the national proce- 
dure operating in the shipbuilding industry would not 
supersede local procedure arrangements where these 
existed. 


In December, the home branch membership of the 
Amalgamated Engineering Union decreased from 
170,021 to 169,265, and the Colonial branch member- 
ship from 22,369 to 22,274. The number of members 


| in receipt of sick benefit increased from 2,895 to 3,049, 


the number in receipt of superannuation .benefit from 
13,650 to 13,698, and the number in receipt of donation 
benefit from 5,288 to 5,316. The total number of 
unemployed members decreased from 29,973 to 29,309. 


The period for which Mr. Little was elected president 
of the Amalgamated Engineering Union expires on 
August 3. On the same date, the terms of office 
expire of Mr. 8S. Bradley, who represents Division 
No. 2 on the executive council, Mr. R. Openshaw, 
who represents Division No. 4, Mr. J. Kaylor, who 
represents Division No. 6, and Mr. A. B. Swales, who 
represents Division No. 7. Branches have been 
invited to send in nominations of candidates for all 
these offices not later than February 21. The present 
occupants are, of course, eligible for re-election. 





The question of creating a new skilled class of 
electric welders in the shipbuilding industry was 
again discussed by representatives of the Shipbuilding 


| Employers’ Federation and representatives of the 
| shipyard trade unions at a meeting in Edinburgh last 


week, under the presidency of Mr.T. Graham Robertson, 
K.C., the independent chairman under the procedure 
agreements. In a statement which was made offi- 
cially at the close of the conference, it was said that 
since the representatives met last November, separate 
and informal discussions had taken place between the 
At 
that day’s general conference, a statement involving 
certain modifications of the original proposals was made 
by Mr. G. T. Edwards, president of the Employers’ 
Federation, and a statement for the trade unions was 
made by Mr. W. Sherwood. No agreement was 
reached, and the president of the Employers’ Federation 
then intimated that the matter was not one which his 
federation was prepared to refer to arbitration. In 
the circumstances, the independent chairman, in terms 
of the procedure agreement between the parties, 
decided to adjourn the general conference until to-day. 
It is not at, present anticipated, however, that 
the parties will meet again to discuss the matter. If 
no further meeting takes place the general conference 
will be closed to day. 


A joint deputation, composed of representatives of 
the Cotton Spinners’ and Manufacturers’ Association 
and representatives of the Weavers’ Amalgamation, 
met Sir Henry Betterton, the Minister of Labour, in 
London, on Thursday last week, and asked for legis- 
lative help from the Government to ensure observance 
of the industry’s wage agreements. At the Minister's 
request, Mr. John Grey and Mr. A. Naesmith, on behalf 
of their respective organisations, explained fully the 
position in the industry as regards breaches of wages 
agreements, and indicated the serious effect of these on 
the industry. They stated that both organisations 
were fully agreed that, having regard to the increasing 
usorder in relation to working conditions, it was im- 
perative that statutory powers should be provided for 
the purpose of giving effect to working conditions agreed 
upon by the employers’ and operatives’ organisations. 
rhe Minister informed the deputation that the state- 
ments they had made would receive his earnest con- 
sideration. He would consult his colleagues in the 
Government on the subject, and would then discuss the 
matter further with the organisations. 


After examining the cost-of-living index figures 


| published monthly by the Ministry of Labour during 


1933, the National Joint Council for the building indus- 
try, at a meeting last week, decided that no change was 
due to be made in the current standard rate of wages 
applying in the various grades of towns throughout the 
country. Several changes were made in the case o 
places in the lower grades, and as a result, wages in these 
places will be relatively higher in comparison with the 
grade “A” where they are unchanged. The 
chairman appealed to employers and operatives through- 
out the country to co-operate, 
in an endeavour to secure that the wages and working 


towns, 


conditions prescribed by the National Joint Council, are | 


observed by eve ryone connected with the industry. 


The following decision was reached at a meeting last 
week of the Joint Industrial Council for the tramways 
industry. ‘That the temporary abatement in wages 





locally and regionally, | 
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agreed upon on February 16, 1933, be restored for the 
first pay period in April, 1934, subject to those under- 
takings which decide that they cannot afford to make 
the restoration appealing to this Council, and that such 
appeals shall be heard and decided not later than 
March 31, 1934.’ The cuts, which were of 2s., ls. 6d., 
and ls., respectively, were originally decided upon two 
years ago; and, with a slight modification the agree- 
ment, which was for a year, was continued for 
another twelve months. Last week’s decision gives 
back to provincial employees the rates of wages they 
enjoyed before the economy proposals were given 
effect. 


According to the Berlin correspondent of The Times, 
the German campaign against unemployment suffered 
a severe set-back during December. Owing to the 
effects of the cold weather, out-of-door work had, he 
says, to be curtailed and 343,000 workers were thrown 
out of work. The number of unemployed in Germany 
was 4,058,000 at the end of 1933. This December 
increase, it is officially pointed out, is a regular pheno- 
menon, which has been much worse in past years. In 
1930 it reached the peak figure of 685,000, and in 1932, 
418,000. The encouragement of building enterprise 
was the outstanding feature of the Nazi work programme 
of June, and orders had recently been given that 
workers were not to be discharged from outdoor under- 
takings while the frost lasted. In industrial districts 
the slight improvement of the last few months con- 
tinues. 


In a‘note on its periodical returns relating to employ- 
ment and unemployment, the weekly organ of the 
International Labour Office at Geneva says that for 
the third consecutive quarter it is possible to observe 
an improvement in the situation ; the improvement is, 
moreover, on the whole, more marked than it was 
three months ago. A comparison of the present situa- 
tion with that of a year ago, which eliminates seasonal 
movements, indicates that there has been a diminution 
of recorded unemployment in Australia, Belgium, 
Canada, Chile, Danzig, Denmark, Estonia, Finland, 
Germany, Hungary, the Irish Free State, Italy, 
Japan, Latvia, Netherlands, Portugal, Roumania, Saar 
Territory, the United Kingdom, the United States and 
Yugoslavia. In most cases the diminution has been 
considerable, but in some cases, such as the Netherlands 
and Yugoslavia, it is small. In a number of countries 
for which an index of employment is available, it con- 
firms the improvement shown by the figures of unem- 
ployment. In the United States, for instance, the 
increased employment is very marked. The index of 
employment has also risen in Great Britain, Canada, 
Japan and Italy. On the other hand, unemployment 
has increased in Bulgaria, Czechoslovakia, Norway, 
New Zealand, Palestine and Poland. 


In Austria, Sweden and Switzerland there are two 
series of statistics of unemployment which give con- 
tradictory indications. Similarly, in France the em- 
ployment indices show a different tendency from that 
shown by the unemployment figures. If the figures 
be compared not with those of a year previously but 
with those of three months previously, any changes 
noted may be due partly to seasonal causes; some 
increased unemployment might have been anticipated 
at any rate in the Northern Hemisphere. In fact, 
however, there has been a decrease in most countries, 
including some of those in which unemployment has 
increased as compared with the previous year. This 
is the case in Czechoslovakia, New Zealand, Palestine 
and Poland. 





Australian metal trades employers have asked the 
members of the Amalgamated Engineering Union and 
|a@ number of other unions connected with the metal 
| industries to accept altered conditions of employment. 
| The changes, if agreed to by the workers or approved 
| by the Arbitration Court, would affect about 183,000 
}employees throughout the Commonwealth. The em- 
ployers propose a reversion to the 48-hour week, though 
present awards in most instances provide for a 44-hour 
| week. Further, the provisions as to overtime would 
be changed. Instead of paying, as is usually the cas¢ 
|} at present, time-and-a-half for the first four hours and 
double-time thereafter, it is suggested that time-and-a- 
quarter be paid for the first four hours and time-and-a- 
half for subsequent hours. The unions have been given 
| a time limit within which to intimate whether they will 
jaccept the conditions proposed or have the matter 
| decided by the Court. 


| 


| Under a Bill to amend the Finnish Compulsory Insur- 
ance Act, the procedure in the case of compensation for 
| minor accidents is simplified. Since the Act of 1925 
| came into force, Industrialand Labour Information states, 
the insurance institutions (employers’ mutual funds and 
Finnish accident insurance companies) have been 
flooded with cases of secondary importance requiring 
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investigation. In 1928, for instance, incapacity did 
not exceed seven days in 32 per cent. of the cases, and 
i4 days in 55 per cent. The Bill therefore lays down 
that each employer covered by the scheme shall be 
personally responsible for the payment of benefit not 
exceeding 400 marks per accident. The insurance in- 
stitution will intervene only in the case of failure to pay 
nefit, and will be entitled to require refund by the 
mployer of the sums which the latter should have paid 
to the injured worker. The responsibility of the insur- 
.ce institutions thus being reduced, they will be able 
to diminish the rate of contributions, and it is hoped 
that a further result will be increased attention to 
cident prevention on the part of the employers. 
surance institutions will, however, be permitted to 
lieve employers of this responsibility in exchange for 
payment of a supplementary contribution. Small 
employers who will no longer be obliged to insure their 
affs will be responsible for the payment of benefit up 
to 100 marks per accident, the State assuming re- 
onsibility in case of non-payment. 














A communication received by the International 
Labour Office at Geneva, states that a Decree promul- 
gated by the Head of the Provisional Government of 
Brazil, at the instance of the Minister of Labour, restricts 
the exercise of the profession of agricultural expert to 
properly qualified persons. The profession of agricul- 
tural expert (including all its branches) may be exercised 
only by persons holding Brazilian diplomas issued by 
agricultural colleges, &c., established or recognised by 
the State. Nevertheless, a person who has received 
an agricultural diploma from a college in another 
country, after having gone through a full course such 
as would qualify a citizen of the country concerned to 
practise there, may act as an agricultural expert in 
Brazil after having his diploma endorsed in accordance 
with Brazilian legislation. Persons holding diplomas 
which may be acquired by correspondence courses are 
not permitted to exercise the profession. 





Addressing the annual conference of the Technical 
Schools Association of Victoria, Australia, Mr. E. 
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P. Eltham, the Chief Inspector of Technical Schools, 
strongly urged that action be taken along the lines 
adopted by the California Legislature in 1931, requiring 
that, during periods of unemployment, whether of long 
or short duration, all minors under 18 years of age 
must attend a continuation school for at least three 
hours daily. 


CONSTANT-POWER CONTROL FOR 
OIL-ELECTRIC LOCOMOTIVES. 


In describing the electric locomotives and rail cars 
manufactured by Messrs. Sir W. G. Armstrong Whit- 
worth and Company (Engineers), Limited, of Newcastle- 
upon-Tyne, we have several times referred to the 
system of automatic control employed. The earlier 
form of control, consisting of the employment of a 
decompounded generator, had several objections, and 
when taking up the construction of oil-electric rail 
units, Messrs. Armstrong Whitworth investigated a 
number of alternative systems with a view to developing 
one which should give the fullest possible utilisation 
of the available engine power under the widely-varying 
conditions of actual service. After experimenting with 
different means of transmission, such as electricity, 
compressed air, and oil, the hydraulic system em- 
ploying the engine lubricating-oil pressure supply, 
was selected as being the simplest, most reliable, and 
most easily maintained. It was found to give control 
within the fine limits desired, and to operate without 
any trace of hunting. In addition, the source of 
pressure was very conveniently situated on the engine 
itself, so that an instant response was obtained, and 
easy maintenance was assured by the employment of 
a lubricant as the transmitting medium. 

The system is illustrated in Figs. 1 to 3, on this 
page, and it will be seen from Fig. 3 that it consists 
of four essential parts, an oil valve A, an oil motor 
B, and two electrically-operated valves C and D. 
The oil valve, of which the parts are shown separately 
in Fig. 1, is mechanically connected to the engine 
governor, and responds to any slight change in the 
position of the latter. The motor, shown separately 
in Fig. 2, is mounted at the back of a rheostat, and is 
directly coupled to the rheostat spindle. This rheostat 
controls the voltage of the main generator from zero, 
when the vehicle is starting from rest, up to the 
maximum voltage when travelling at full speed. Each 
of the electrically-operated valves has two positions, 
corresponding to the full and dotted-line oil paths 
The dotted paths correspond to the energised positions 
of the valves. 

To follow the action, it may be assumed that the 
engine is running at full power at its normal speed, 
when the oil valve will be in the position shown in 
Fig. 3. Both the electrically-operated valves will be 
energised, so that the connections through them will 
follow the dotted paths. Oil from the engine lubrica- 
ting supply is delivered into the valve box through the 
central of the three ports, and until the valve is moved 
by the governor, it covers the ports immediately above 
and below, so that no oil can pass into these. As soon 
as a slight overload occurs on the engine, the valve 
turns in the clockwise direction. Oil is then admitted 
to the lower of the three ports, and passing along the 
pipe, enters the right-hand chamber in the oil motor. 
This motor is then turned in the anti-clockwise direction 
to lower the generator voltage. The engine immediately 
speeds up to normal, closing the port in the oil valve. 
Conversely, if the load on the engine is reduced, the 
governor will move the valve in an anti-clockwise 
direction, oil will enter the upper of the three pipes, 
and the rheostat will be turned in the direction to 
increase the generator voltage. In either case, the 
motor will stay in its new position until some further 
change takes place in the operating conditions. The 
Armstrong-Sulzer engine is designed with two or more 
normal running speeds corresponding to full load, 
three-quarter load, &c., the change in the speed being 
effected by control of the governor spring pressure. 
The position of the governor itself therefore remains 
the same at whatever speed the driver selects, and the 
automatic control consequently functions in exactly 
the same manner as described and maintains the 
engine at full, three-quarter, or whatever power has 
been chosen. 

The two electrically-operated valves provide what 
may be termed supervisory control. The object of 
the valve D is to prevent the rheostat from being 
moved forward too fast at the moment of starting the 
train. It is operated by means of a current-limit 
relay, and if the rheostat is being operated too rapidly, 
this relay comes into operation and cuts off the oil 
supply to the motor. The valve C is normally energised 
when the train is in motion, but when the driver cuts 
off power, the valve is de-energised and causes the 
rheostat to move back to the zero voltage position, 
ready for the next train start. It will be seen that the 
apparatus is very simple. A slight leakage of oil has 
no serious effect, because the movements are self- 
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correcting, and in practice it is found to control the 
engine horse-power within 24 per cent. over all working 
speeds of the vehicle. A further advantage of this 
type of power control is that, in the event of one 
cylinder out of six having been cut out, say, on account 
of a faulty fuel pump, the apparatus will automatically 
keep the engine output at five-sixths of normal output, 
that is, each remaining cylinder will work at its normal 
power. 

The control can readily be modified to give any 
required variation. All Armstrong-Sulzer motor coaches 
und passenger locomotives, for example, are fitted with 
a sleeve between the oil valve proper and its casing, 
the sleeve incorporating the two delivery 
Rotation of this sleeve allows the mechanism to be set 
for any desired percentage or below normal full 
load. A remote control is fitted to the sleeve, allowing 
the overload capacity of the engine to be utilised when 
required by the driver. In addition, the power-house 
train now being built for the San Paulo Railway, allows 
of adjustment of engine output being made for altitude, 
that is to say, when working at 3,000 ft. above sea level, 
the desirable reduction in fuel input due to the rarified 
atmosphere will be made compulsory, the driver having 
to deliver up a special key, which allows the engine to 
work at full load near the coast before ascending the 
incline on to the plateau 

The apparatus allows a very convenient disposition 
in the engine room: the governor valve and the two 
oil valves are mounted on the engine above the governor, 
and the oil motor and rheostat, mounted on one frame, 
are placed above the generator, connected by two short 
oil pipes to the oil valves. 


above 


JIGES BOILER INSTALLATIONS AT 
GENVAL AND NEDER - OVER 
HEEMBEEK, BELGIUM. 


(Concluded from page 9.) 


Tue installation at Neder-Over-Heembeck is designed 
and 


for burning either coke-oven gas or solid fuel, 
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moisture content of about 12 per cent., with a maximum 
content of volatiles when dry of 1-8 per cent. The 
ash content is from 14 per cent. to 15 per cent. The 
coal slack has a normal moisture content of about 
10 per cent., a volatile content of 20 per cent. to 
23 per cent. when dry, and an ash content of 8 per cent. 
to 10 percent. The stoker is of the Steinmiiller type, and 


has a width of 3-15 m. (10 ft. 4 in.), a length of 5-1 m. 
| (16 ft. 9 in.), and an effective area of 16-065 sq. m. 
(172-3 sq. ft.). It will be observed from Fig. 29 that 


ports. | 


therefore provided with both burners and mechanical | 


stokers. There are two similar Jiges boilers, each 
equipped with four burners and a chain-grate stoker. 
Each boiler has a heating surface of 500 m 
(5,392 sq. ft.) and operates at a working pressure of 
26 kg. per square centimetre (370 lb. per square inch). 
Apart from the arrangements for burning the fuel 
the boilers closely resemble that at Genval, already 
described, but it will be seen from Fig. 29, page 65, 
which shows a section through one of the boilers, that 
only one superheater is fitted. This superheater is 
of the convection type, and is situated at the top of 
the second pass. It is designed to give a superheat of 
250 deg. C. with a normal steaming rate of 25 tons pet 
and has a heating surface of 60 sq. m. (645 sq. ft.). 
been made for enlarging the superheater 
so that a superheat of 400 deg. C. 
may be obtained. Each boiler is provided with 12 
sections, as shown in Fig. 29, and these constitute a 
single group in the absence of a radiant-type super 
heater. There are two steam drums | -2 m. (3 ft. 11 in.) 
in diameter by 7-72 m. (25 ft. 3 in.) long. The headers 
at each end are 140 mm. (5) in.) square section, with 


hour, 
Provision has 
at a later date, 


a wall thickness of 19 mm. (} in.). There are 41 tubes 
exposed to the flame, with 171 tubes heated by con 
vection. All the tubes are 6-17 m. (20 ft. 3 in.) long 


by 102 mm. (4 in.) outside diameter, the lower tubes 
having a thickness of 5 mm. (0-196 in.) and the upper 
tubes a thickness of 4 mm. (0-157 in.). 

It will be observed by comparing Figs. 29and 2, Plate 1 
ante that the economiser is located at a lower level than in 
the Genval plant, but that the hopper is again arranged 
directly below it. The formation of the 
to ensure the avoidance of birds nesting with effective 
scouring of the tubes is the same in both installations 


second pass 


The economiser is completely cased in, and is of the 
standard gilled-tube type. It has an effective surface 
of 280 sq. m. (3,014 sq. ft.), and is provided with a 


by-pass. 

A balanced-draught installation is employed, 
prising a forced-draught fan at the air-heater inlet 
and an induced-draug! t fan at the outlet. The latter 
fan is mounted at the top of the boiler, and is clearly 
shown with its driving motor in Fig. 29. The forced- 
draught fan has a delivery of 12 cub. m. (423 cub. ft.) 
per second at a pressure of 150 mm. mercury column 
(5-9 in. water column). A 48-h.p. motor is fitted, the 
actual power required to drive the fan being 36 h.p. 
The motor is of the variable-speed type with a range of 
400 r.p.m. to 950 r.p.m. The induced-draught fan 
has a maximum delivery of 24 cub. m. (847 cub. ft.) 
per second. The speed range from 275 r.p.m. to 
580 r.p.m. and a 58-h.p. motor is fitted, the actual 
power required being 45 h.p. 

The mechanical stoker is employed to burn fine 
residue from the coke ovens, either alone or in the 
proportion of 75 per cent. residue and 25 per cent. of 
coking slack. The fine residue has a normal 


com.- 


coal 


Pressure.Mrrv.of Water = 


it conforms with recent practice in that a suspended 
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arch is 800 mm. (31) in.) deep. The combustion 
chamber is of large size, with a free height of 6 m. 
(19 ft. 8 in.). The sides of the furnace immediately 


above the grate are formed with a water wall consisting 
of two tubes connected to headers, 
heating surface. The arrangement can be clearly 
followed in Fig. 29. The suspended bridge below the 
division wall, shown in the same figure, has a water- 
arch at the bottom. The combustion chamber 
is isolated from the ash-pit space by means of movable 
flaps suspended from a cast-iron hollow bridge. Air 
from the interior of this bridge, supplied by an auxiliary 
fan, is delivered through tuyeres on to the fuel layer to 
burn off any residual combustible particles before the “y 
pass over into the ash-pit. The whole bridge can be 


cooled 
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raised or lowered by means of a winch located outsicd 
the main structure. 

The radiation from the front arch has a marked effect 
on the drying and distillation of the fuel, while th 
radiation from the high refractory walls adds to that 
from the layers of burning gas to ensure the efficient 
burning of any combustible dust carried up from th 


grate. The large size of the chamber results in rela 
tively slow movement of the gas, and affords a: 
opportunity for any heavy particles momentaril) 


carried up by the draught to re-settle on the grat: 
The latter is subdivided to permit the correct propo: 
tion of air to be introduced at each point in accordanc: 
with the progress of combustion, three subdivisions 
being provided, as shown in Fig. 29. The grate i 
operated by an endless chain on each side carrying th: 
bearers, which in turn support the bars. Each beare: 
is provided with four rollers at each end, the rollers 
being replaceable without removing the chains. Th: 
rollers run in channels so that they are fully protecte:| 
from the ashes falling through the grate. The driving 
pinions are of steel with machined teeth. The chains 





| ash. 
| per kilogram. 


which are in turn | 
coupled to the lowest section, thus forming additional | 


are driven from the front end, a tensioning device 
| being provided for the shaft at the rear end. The 
|rear bearings are cooled by water circulation, and 
pressure lubrication is employed. The change-spee:| 
gear between the motor and the grate permits of 1() 
| different grate speeds. The remaining features of tl: 
| boiler are generally similar to those on the Genval plant 
| with the exception of the equipment for grit-extraction. 
| which is not fitted on the boilers at Neder-Over- 
Heembeek. The I ~~ oP air heater has an effective 
area of 367 sq. m. (3,950 sq. ft.). Its position abov: 
the economiser an is indicated in Fig. 29. The 
|leading particulars of the boilers are given the 
following table :— 


in 


Steam Production. 


With coke-oven residue either alone or mixed with coal slack. 
Normal working 15 tons per hour. 


Continuously accelerated working. . 18 = . 
With coke-oven residue in conjunc- 
tion with coke-oven gas . 25 i - 
Steam pressure at superheater outlet 25 kg. per square metre 


(3551b. per square inch) 

Feed-water temperature. 40 deg. C. 
a - meen of air supplied to fur- 
nace 175 deg. C. to 200 deg. ( 





Stoker :— 

Rate of working, tons of fuel per j 
hour 1 

Loss of fuel through grate (re- 
coverable), per cent. . 

Loss of unconsumed fuel in ash- 
pit (non-recoverable), per cent. | 

Total fuel loss in economiser, per | 
cent. . 

Fuel loss in economiser (recover- j 
able), per cent. 2-5 | 

CO: in flue gases, per ce 13 | 

Pressure in subdivisions of stoker, 
millimetres water 


. 60 
Furnace temperature, deg. ( 


1,400 


30 
1,350 
500 sq. m. (5,392 sq. ft.) 
21 cub. m. (741 cub. ft.) 
8-5 cub. m. (300 cub. ft.). 
18 sq. m. (193 sq. ft.). 


Heating surface of boiler 

Volume of water 
steam. 

E vaporating surface 


Performance 
Figs. 22 to 28. 


curves for the plant are given in 

Three fuels were employed on the 
tests from which the results given were obtained. 
The first consisted of small coke, from 0-mm. to 
20-mm. mesh, with a 12 per cent. moisture content, 
2 per cent. volatiles, and 14 per cent. to 15 per cent. 
This fuel had a lower calorific value of 5,500 cal. 
The second fuel was coke fines with 
}a 10 per cent. moisture content, 2 per cent. to 2-3 per 
cent. volatiles, and 8 per cent. to 10 per cent. ash. 
The lower calorific value was 7,000 cal. per kilogram. 





These two fuels were mixed in the proportion of 
75 per cent. smalls to 25 per cent. fines, the fusion 
point being 1,250 deg. C. The third fuel consisted 


|of coke-oven gas having a lower calorific value of 
4,200 cal. per cubic metre. As shown in the efficiency 
curves, the boiler was fired over the entire rang 
| with both solid fuel and gas in one series of tests. 


}and on solid fuel only up to an output of 18 tons pet 


| hour, after which gas was introduced, in a second 
series of tests. It should be mentioned that unburned 
fuel collecting in the hopper below the economise! 


| was not reintroduced to the grate in the tests given. 


The consumption of this fuel would raise the efficiency 
by 3-5 per cent. at the 15 tons per hour rate, and by 
6 per cent. at the 18 tons per hour rate. 


Roya AericutruRaL Socrery.—Regulations {or 
the exhibition of begs as gy rere and machinery 
in connection wi the Royal Agricultural Society's 


93rd annual show, to be held at Ipswich from July 3 to 7 


have now been issued. Applications for space must be 
made on the prescribed printed form on or before 
March 20. In the case of an entry of an implement for 


the Society's silver medal, however, the entry, specilica- 
tions with full working drawings, and fees, must be 
received by March 1. All exhibits must be in the show 
yard and arranged upon the stands by 5 p.m., on June 30. 

ne Offices of the Society are at 16, Bedford-square, 
London, W.C.1. 
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TENDERS. 


We have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 


application to the Department, the reference number 
appended being quoted in all cases. 


Grinding Wheels.—The supply of grinding wheels. 


The South African Railways and Harbours Administra- 

tion ; February 26 (Ref. No. G.Y. 13,333.) 
Chemicals, &c.-The supply of 800 rolls of 18-in. 

wide sensitive paper for photostat machine; also 


developing and fixing chemicals. The Survey of Egypt. 
(Ref. No. B.Y. 7,734.) 

Drilling Machines and Tackle.—The supply of lifting 
tackle for drilling machines, drilling cable grippers, trepans 
for drilling cables, sets of spanners, control valves, 
windlass drums, &c. The Argentine State Oilfields, 
Buenos Aires; February 14. (Ref. No. A.Y. 12,157.) 


Sewage Pumping Equipment.—The supply, delivery, 
installation, testing, and maintenance of an electrically- 
driven sewage pumping plant, complete with accessories, 
piping, valves, purnp-well steelwork, overhead travelling 
crane, switchgear, &<« The City of Mackay, Queensland, 
\ustralia; May 1! (Ref. No. G.Y. 13,330.) 

Rails and Fishplates The supply of steel rails, fish 
plates and angle sole plates La Compagnie des Chemins 
de Fer Portugais ; January 24 (Ref. No. G. 13,354.) 


The supply of 6 level 





Measuring Sets and Oscillators 


measuring sets and 6 audio-frequency oscillators. The 
Government Supplies Board, Pretoria, South Africa ; 
February 16. (Ref. No. A.Y. 12,168.) 

Telephone Switchboards.—-The supply of telephone 
switchboards for private branch exchanges. The 
Government Supplies Board, Pretoria; February 16 
(Ref. No. A.Y. 12,165.) 

( ables and W ire The supply of underground armoured 
cables, covered wire, copper wire, &c. The Government 


Supplies Board, Pretoria ; February 16. (Ref. No. A.Y 


12,166.) 
Bell Seta and Portable 
sets and portable telephones 


T'elephones.—The supply of bell 
The Posts and Telegraphs 


Department, Melbourne, Australia; February 6. (Ref 
No. A.Y. 12,169.) 
Vetal-Clad Switchgear The supply of totally 


enclosed metal-clad switchgear The City of Melbourne 
March 12 (Ref. No. A.Y. 12,170.) 


The supply of a 25 kW, 110 


\ustralia ; 


Yacht Generator Set 


volt, direet-current turbo-generator set for the Royal 

Yacht. The Egyptian Ministry of Public Works, 

Cairo ; February 12 (Ref. No. A.Y 2,171.) 
Fog-Signalling Plant The supply of fog-signalling 


plant comprising one Diesel-engine driven direct-current 
yenerator, direct-current motor-driven 150-cycle 
alternating-current generator, and one atmospheric 
emitter with accessories. The South African 
Railways and Harbours Administration, Johannesburg ; 
(Ref. No, A.Y. 12,174.) 
Wires.The supply of insulated wires of 
The Posts and Telegraphs Department, 
Australia; March 13. (Ref. No. A.Y 


one 
acoustic 
February 26 
Insulated 


vanous type s 
Me lbourne 
12,172.) 
Rolling-Stock Springs 
steel bars for rolling-stock springs 


The supply of round and flat 
The Vicao Ferrea 


ilo Kio Grande do Sul, Brazil; February 15. (Ref. No. 
G.Y. 13,358.) 
Mimic ‘Bus Panels.—The supply of four mimic "bus 


panels to control four 110-kV oil cireuit breakers. The 


New Zealand Public Works Department, Wellington ; 
April 24 (Ref. No. A.Y. 12,176.) 

Instrument Cords.—The supply of telephone instru 
ment cords The New Zealand Post and Tek graph 
Department, Wellington; March 14. (Ref. No. A.Y 
12,177.) 

Telephone Cable The supply of 2,640 ft. of V.I.R 
14 pairs multiple twin telephone cable. The New 
Zealand Post and Telegraph Department, Wellington ; 
March 14. (Ref. No. A.Y. 12,178.) 

Reed Preas A contractor in Bagdad wishes to be 
placed in touch with United Kingdom manufacturers 
of plant suitable for compressing bamboo reeds and 


rushes into slabs and sections for building purposes. 
(Ref. No. A.Y. 12,153.) 

Steel Houses An inquiry has been received by the 
Department of Overseas Trade for the names of manu- 
facturers of steel houses (Ref. No. G.Y. 13,353.) 


Tue Prevention oF Ececrricat Breakpowns.—The 
modern factory largely depends for the regularity of its 
output on the electric motors which drive its machinery. 
To ensure this regularity it is therefore necessary that 
sesiedinad tenn caael Ub diate ith 0 view to dintamnn 
incipient faults due to damage, damp, or dirt. In a 
well-organised works this is already > le as a matter 
of course, and those whose duty it is to carry out the 
various tests will obtain a great deal of assistance from 
a booklet entitled How to Avoid Electrical Breakdowna, 
which has been issued by Messrs. Evershed and Vignoles, 
Limited, Acton-lane Works, Chiswick, London, W.4 
lo begin with, what is meant by electrical insulation is 
defined, and then the methods of testing domestic 
apparatus, motors and wiring installations, to discover 
whether the insulation is in good order, are described, 
A concluding chapter deals with the use of the Megger 
range of instruments for these purposes. Maintenance 
men would do well to secure a copy. 








ENGINEERING. 


CONTRACTS. 


Messrs. J. anp E. Hatt, Lowrrep, Dartford Ironworks, 
Kent, have built and fitted the refrigerating plants of 
the two new motorships Devon City and Port Chalmers. 
In the case of the Devon City, the plant comprises two 
of the firm’s vertical single-acting electrically-driven CO, 
machines, and in that of the Port Chalmers, three of 
their new horizontal single-acting totally-enclosed CO, 
machines. 

Messrs. THe Enouisn Evecrric Company, LIMITED, 
Stafford, have received orders for Diesel-engined alter- 
nator sets for Ilfracombe and for Australia. The first, 
which has been ordered by Messrs. Edmundson’s Elec- 
tricity Corporation, Limited, comprises a mechanical- 


injection, four-stroke 500 brake horse-power, Diesel 
engine direct coupled to a 346-kW alternator with 
overhung exciter, generating power at 400/440 volts, 


three-phase, 50 cycles. The second order is from Messrs. 
Siemens, Australia, and is for Messrs. Pike Brothers, 
Gunnedah, New South Wales; it comprises an airless- 
injection, cold-starting, four-stroke, 600-r.p.m., Diesel 
engine, direct coupled to a 125-kVA alternator generating 
power at 440/254 volts, three-phase, 50 cycles. 

Messrs. CAMMELL Larrp AND Company, LIMITED, 
Birkenhead, have secured an order from the Corporation 
of Trinity House for two twin-screw tenders. Each of 
these will have a length of 170 ft., and will be fitted 
with Diesel engines of the Atlas Polar type. 

Messrs. THE MOTHERWELL BRIDGE AND ENGINEERING 
Company, Limrrep, Motherwell Bridge Works, Mother- 
well, have received a contract for the supply of two 
complete road bridges from the Union of South Africa 
Public Works Department. The longer, the Orange 
River Bridge, is 1,050 ft. in length and comprises six 
side spans, each 140 ft. by 15 ft. wide, and one centre 
span of 200 ft. by 30 ft. wide. The Umlaas River bridge 
is 410 ft. in length and comprises two spans, each 200 ft. 
by 30 ft. wide. The total tonnage of steelwork involved 
in the two structures is 1,500. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Active conditions are fairly 
general at the various Scottish steel works at the 
moment, and the outlook for the next month or two is 
considered very good. The demand for heavy material 
is quite satisfactory, and the aggregate output amounts 
to a fairly good tonnage, which will be well maintained 
by the placing of several new shipbuilding contracts on 
the Clyde during the past week. Structural steel keeps 
moving and quite a substantial order has just been 
booked locally. The export side of the industry con- 
tinues dull; there are few important orders on hand 
and inquiries are not very encouraging. In the black- 
steel sheet trade quite a healthy state prevails, but the 
major portion of the business is for the home market. 
The heavier gauges are perhaps most in demand, although 
all classes of sheets figure on the order books. Prices 
are firm and producers have advanced the quotation 
for the heavier gauges by 10s. per ton, both for home 
delivery and export. The following are the current 
market quotations Boiler plates, 91. per ton; ship 
plates, 8/. 158. per ton; sections, 81. 7s. 6d. per ton ; 
jlack-steel sheets, } in., 81. 10s. per ton, and No, 24 gauge, 
101. 58. per ton, in 4-ton lots ; and galvanised corrugated 
sheets (No. 24. gauge), 121. 15s. per ton, in 4-ton lots, all 
delivered at Glasgow stations. 

Malleable-Iron Trade In the West of Scotland 
malleable-iron trade there is not a great amount of 
business passing, but makers are just managing to keep 
plant moving and are very hopeful of some improvement 
before long. The re-rollers of steel bars are also finding 
things rather difficult at the present time and are not 
busy. Prices are as follows :—‘* Crown ”’ bars, 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 71. 15s. per ton for home delivery, 
and 71. per ton for export. 

Scottish Pig-Iron Trade——-No change has to be 
reported in connection with the Scottish pig-iron trade, 
although the local demand is perhaps just a shade better. | 
With the general improvement in the home trade the 
producers of pig-iron hope to reap some benefit, and 





Scottish Steel Trade 


inquiries now in the market are quite encouraging. The 
number of furnaces in blast is still ten. The following 
are to-day’s market quotations :—Hematite, 66s. per 


ton, delivered at the steel works ; foundry iron, No. 1, 
678. 6d. per ton, and No. 3, 65s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
yig-iron from Glasgow Harbour for the week ending 
fast Saturday, January 13, only amounted to 48 tons. 
Of the total, 25 tons went overseas and 23 tons coastwise. 
During the corresponding week of last year the figures 
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PERSONAL. 


Messrs. REMINGTON TYPEWRITER CoMPANY, LIMITED, 
100, Gracechurch-street, London, E.C.3, have opened an 
office, type-writing bureau, and showroom, at Shell-Mex 
House, Room E, 45, Strand, London, W.C.2. 

Messrs. SterNot, Limrrep, Royal London House, 
Finsbury-square, London, E.C.2, have decided to 
increase considerably the area of their works to meet 
the expected increase of business. They are to insta 
new modern machinery for handling the numerous 
products which they manufacture. 

Messrs. THE MrarRLtEEs Watson Company, LIMITED, 
Scotland-street, Glasgow, C.5, have taken over the small 
steam-turbine business previously carried on by Messrs 
Scott and Hodgson, Limited, Guide Bridge, Manchester. 
They have purchased the complete designs, detail draw 
ings, technical data, patterns, and special tools, and 
have also engaged the services of Mr. P. Turney, 
who has had charge of this section of Messrs. Scott and 
Hodgson’s business for the past six years. The turbines 
are of the impulse type, and are manufactured with 
either radial or axial flow, in sizes from } b.h.p. to 
400 b.h.p. 

Mr. T. R. MILLER, managing director of Messrs. The 
Motherwell Bridge and Engineering Company, Limited, 
Motherwell, has just left on a business tour extending 
over several weeks. He will visit Egypt, Syria, Palestine 
and Iraq, where his firm is carrying out some large 
contracts. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—There is continued acute 
scarcity of Cleveland pig-iron. Makers have no unsold 
stocks, and the very restricted output is inadequate. 


Parcels of iron are promptly snapped up as they 
come on the market, and home users and consumers 
in Scotland are pressing for increased supplies. Make 


is being enlarged, but not to an extent likely fully to 
satisfy needs. Merchants are handling very little Cleve- 
land pig, but are selling moderate quantities of Midland 
iron to consumers here and elsewhere. Overseas business 
in Cleveland iron is small. The terms of sale for export 
business continue to vary considerably after individual 
bargaining, and are difficult to ascertain. Values for 
other trades are very strong, and an upward movement 
would cause no surprise. Neither producers nor second 
hands are disposed to accept extensive orders at ruling 
rates. As yet, recognised market figures for No. 3 g.m.b 
remain at 62s. 6d. for delivery on Tees-side, 64s. 6d 
delivered to North of England areas beyond the Middles 
brough zone, 62s. 3d. delivered to Falkirk, and 65s. 3d 
delivered to Glasgow. For No. | quality the quotation is 
2s. 6d. above these figures ; and No. 4 foundry is put at 
8. below the foregoing prices. 

Hematite.—Further improvement 
East Coast hematite trade ean be reported. Stocks are 
being heavily drawn upon to meet current needs. Nearly 
all the iron stored at makers’ yards is sold to consumers 
or merchants, and the latter are very disinclined to 
unload their holdings at prices at present named, 
which are low compared with values of Cleveland pig, 
and are expected to advance substantially in the near 
future. Only occasional small sales of hematite are 
made to the Continent, and there seems little prospect 
of early increase of export demand, but buyers here, and 
in Sheffield, the Midlands, and South Wales are in the 
market, anxious to negotiate for supplies over periods 
ahead. Makers are, however, sold forward as heavily 
as they care to commit themselves. It is difficult to 
slace orders at fixed minimum figures, which are ruled 
~ ordinary qualities at 60s. f.o.b. Tees for shipment to 
works for other 





of conditions in the 


foreign ports, and 62s. 6d. f.o.t. makers’ 
business. 

Blast-Furnaces Going into Operation.—Following on 
the re-kindling of an additional furnace at the Skinnin 
grove Iron and Steel Works, one of the two stacks at 
the Redcar Ironworks of Messrs. Dorman, Long has 
been re-started, and the second will be ready for work 
in the course of a week or two. Messrs. Dorman are 
sreparing for use two of their blast-furnaces at their 
Newport Ironworks, and three stacks at the Normanby 


Ironworks of Messrs. Pease are to be re-started next 
month, after having been extensively repaired. 
Foreign Ore.—Transactions in foreign ore are still 


confined to narrow limits, producers having little occasion 
to buy, and merchants being unwilling to sell on terms 
obtainable. The nominal price of best rubio remains at 
16s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke con 
tinues scarce, though output has been much increased, 





were 85 tons overseas and 343 tons coastwise. 

Shipbuilding.—-The Eagle Oil and Shipping Company, | 
Limited, London, have just given out orders for six | 
oil tankers, and three of the number are to be constructed | 
by Clyde shipbuilders. The fortunate firms are Messrs, 
Blythswood Shipbuilding Company, Limited, Scotstoun ; 
Messrs. Harland and Wolff, Limited, Govan ; and Messrs. 
Lithgows, Limited, Port Glasgow. These vessels are to 
be built to a high-class specification, and they will be 
fitted with single-screw Diesel machinery designed for | 
a speed of 124 knots. They will have a deadweight 
carrying capacity of between 11,000 tons and 11,500 tons. 
The length will be about 450 ft., and the beam, 60 ft. 
These orders are most acceptable at present, as they will 
mean employment for a large number of men. Messrs. 
John G. Kincaid and Company, Limited, Greenock, will 
supply the engines for two of the vessels, and Messrs. 
Harland and Wolff will construct the engines at their 
Finnieston works for the vessel they are to build. 


| best bars, 


| steel billets (hard), 





and good medium qualities are quoted 20s. to 2ls., 
delivered here. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers are better off for work 
than for a very long time. Departments making rivets 
cannot fully cope with the demand, branches manufa‘ 
turing constructional steel are busy, and producers 0! 
railway material have several contracts to execute, while in 
sections dependent on shipbuilding some improvement !5 
reported. Sheets are in less demand than of late. All 
quotations are firm. Common iron bars are 9. 15s 
101. 5s.; double best bars, 101. 15s.; treble 
best bars, 11/. 58.; light steel bars, 71. 5s.; packing 
(parallel), 8l.; packing (tapered), 10l.; steel billets 
(soft), 5l. 12s. 6d.; steel billets (medium), 61. 17s. 6¢ 

7l. 7s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 64. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 8. 10s. 
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for parcels of 500 tons and over, and 9. for smaller 
lots ; fish plates, 12/. 10s. ; black sheets (No. 24 gauge), 
101. 58s. for delivery to home consumers, and 9. 5s. 
f.o.b. for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge), 12/1. 15s. for delivery to home 
consumers, and 111. 5s. f.o.b. for shipment overseas. 

Scrap.—The outstanding feature of the scrap market 
is the firmness of heavy steel. Supply is still short, 
despite heavy imports, and quotations now run from 
52s. 6d. to 578. 6d., according to place of delivery. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—Further confirmation of the improve- 
ment that has developed in the local steel and engineering 
trades during the past six months is provided by the 
latest statistics relating to steel output. Last November, 
this area was responsible for 102,800 tons, as compared 


with 94,000 in October, 95,700 in September, and 79,000 | 


in August. In January, 1933, the total was 66,400 tons. 
November’s output was the largest for many years. 
Most of the big steel-producing firms are working at 
increased capacity. In some instances difficulty is 
found in coping with the demand for both acid and basic 
steel. There is an active market for scrap. Prices 
show an upward tendency. The heavy engineering and 
machinery branches report improvement. In new and 
reconditioned machinery trade is opening out. More 
railway rolling stock orders are in circulation, though 
much of the work is of an oddment character. Prospects 
are bright. Local works report that Far Eastern railway 
companies are inquiring for a variety of products: 
good business is in prospect. While general revival in 
shipbuilding requirements has not materialised, there 
are definite indications that the next few weeks will see 
favourable developments. A local firm has just produced 


a large cast-iron ingot-mould weighing 120 tons. It is | 


to be used for the production of ingots in connection 
with a 250,0001. order for hydrogenation plant placed 
recently by Messrs. Imperial Chemical Industries, Limited, 
with Sheffield firms. Clay-working machinery, rolls for the 
rubber, paper, and textile trades, crushing and grinding 
machinery, and all kinds of electrical apparatus are in 
demand. There is an improving call for coal-mining 
equipment on home account. Orders have been booked 
for stainless-steel castings. At one time, difficulty was 
experienced in producing such castings free from surface 
flaws. Special foundry methods, however, have over- 
come this trouble, and castings weighing several tons 
are now being produced free from faults. Other lines 
in which progress is being made include shovel plates, 
steel balls for crushing machines, and machine and engine 
parts made of manganese steel. The tool trades are in a 
healthier state. Following the installation of new and 
modern machinery during the slump years, makers are 
in a better position to compete with foreign rivals in 
overseas markets. A steady volume of business is being 
done in twist drills, milling cutters, hack-saws, hack-saw 
blades, reamers, and certain types of saws. Producers 
of plantation implements report improving sales on 
overseas account, but prices yield only a small margin 
of profit owing to intensive competition from Germany. 





| 
| 


South Yorkshire Coal Trade.—Business on home 
account is developing, though overseas requirements | 
are less substantial, and fresh contracts are somewhat 


difficult to secure. 
Steel trade requirements are heavier than for some 
time past. The textile and woollen industries are 
good customers in slacks. House-coal is in steady request, 


but the call is not so pronounced as during the past | 


few weeks. Cokeemakers are doing big business. In 
some instances supplies are insufficient. 
furnace varieties are active at 17s. 6d. to 18s. 6d. per ton 
Gas coke is firm at 6d. to 25s. 
Best branch hand picked, 27s. to 28s.; Derbyshire best 
house, 21s. to 23s. 6d. ; Derbyshire best brights, 17s. 6d. 
to 19s. 6d.; best screened nuts, 17s. to 18s.; Yorkshire 
hards, 17s. to 18s. 6d. ; Derbyshire hards, 17s. to 18s. 6d. ; 
rough slacks, 6s. to 9s.; nutty slack, 7s. to 8s. 6d. ; 
and smalls, 58. 6d. to 6s. 6d. 
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NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Outlook.—Now that the holidays are over, 
and business has had an opportunity of overcoming 
seasonal influences, there is evidence of improved pros- 
pects in various sections of the North-Western heavy 
industries. Foundry-iron manufacturers report the 
receipt of a number of new contracts, and a satisfactory 
feature is that the movement of iron into consumption at 
Lancashire factories has already regained the improved 
level experienced in the last few weeks of 1933. January 
deliveries will, it is anticipated, exceed those of last 
month. Light-castings manufacturers, in particular, are 
taking increased quantities. In the absence of structural- 
steelwork contracts of any magnitude the call for heavy 
steel is on a restricted scale, but the demand for most 
classes of light products continues to improve. In the 
Cumberland and North Lancashire hematite pig iron 
industry encouraging prospects prevail and the demand is 
now definitely in excess of the output. The local steel 
trade is also well placed, and, at Workington, there are 
oumalent orders on hand to ensure steady rolling until 
June, 

The Locomotive-Building Industry—One of the most 
noteworthy improvements of late weeks is that in the 
‘ocomotive-building industry. At Newton-le-Willows, 
Messrs. Vulcan Foundry, Limited, have this week 
re-opened their forges preparatory to commencing upon 
the contract recently obtained from the London Midland 
and Scottish Railway Company for fifty engines. The 
frm is also engaged on the construction of five loco- 


NGINEERING. 





motive boilers for the Bombay, Baroda and Central India 
Railway, and has just signed an agreement, it is an- 
nounced, with a Danish firm for the construction at their 
works of Diesel locomotives, railcars and shunting tractors 
incorporating the Danish company’s design. It is 
expected that an additional 2,000 men will be employed 
at the Newton-le-Willows works before Easter. The 


outlook at Crewe is improved by the building of 40 new | 


superheater locomotives for express freight service, at 
the London Midland and Scottish Railway works there, 
and, in addition, the company announces that during the 
next twelve months 30 locomotives will be reconstructed 
or repaired weekly at the Crewe repair depots. 

Steelworks Re-opening.—It is hoped 
working will be resumed by Easter at the Brymbo Steel- 
works, near Wrexham, which were recently re-opened 
after having been closed down for 
present a small staff is carrying out repairs to the plant, 
and in a short time, it is stated, several hundred men will 
be re-engaged. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Carmarthen Town Bridge.—Yet again the Carmarthen 
Town Bridge proposals are held up. Recently, the Car- 
marthenshire County Council decided to take away 
two of the piers of the old bridge, and replace the broken 
arches by steelwork, at a cost of 5,0001., thus making 
a cheap temporary bridge and reducing the obstruction 
to the waterway. An order scheduling the bridge as an 
ancient monument has, however, made this scheme 
impossible for the present. Some years ago the bridge 





was de-scheduled on the ground that it was necessary to | 


remove it, because of the danger of flooding through the 
obstruction caused by the numerous piers and because 
it had been so frequently repaired in the last two or three 
hundred years that little, if any, of the original structure 
remained. It is impossible also to carry out the Car- 
marthenshire County Council or the Ministry of Transport 
schemes while this old bridge is scheduled, as each of 
the schemes required the removal of the old bridge. 


This bridge has been a subject of discussion since 
1921. In 1931 it became necessary for a temporary 


bridge, which only took one line of traffic, to be used | 


entirely for vehicular traffic, because of the displacement 
of the arches in the old bridge by floods. 
bridge is a great obstruction on this main road. Last 
July the Ministry rejected the County Council scheme 
for a high-level bridge to cost 115,6901., which would 
have carried the road from the Eastern side of the railway 
over both the railway and the River Towy by an easy 
gradient to Castle Hill, giving a fine wide road and effect- 
ing a town improvement. The Ministry favoured a 
bridge of similar construction, returning to quay level 
on the town side, which would cost 75,6601., but would 
make necessary town improvements costing 45,1721. 


As the Ministry could not be induced to adopt the County | 


Council plan, the Council decided to spend 5,000l. on 
the old bridge on the lines mentioned, but this proposal 
is now blocked by the scheduling of the bridge. 

River Pollution Charges.—The Ministry of Health 
Inspector, Dr. H. T. Calvert, held a Ministry of Health 
inquiry at Bridgend, Maesteg and Brynmenin regarding 
allegations of pollution of the River Ogmore and its 


. . ‘ > | tributary steam the Llynfi, by effluent discharge from 
Industrial fuel is an active medium. | 


the sewage-disposal works. Complaints had been 


made of the serious effect on the watering place, Ogmore- | 


by-Sea. About six months ago the Maesteg Council 
called a conference of local authorities to discuss a 
sewerage scheme for the district, involving an outlay of 


| about 250,0001., but the Bridgend and the Ogmore and 


Foundry and | 


Quotations are : | 


Garw Councils declined to join in the scheme. The 
Inspector heard evidence in private, toured the district, 
conferred with the representatives of various authorities, 


| and will report to the Ministry. 


Chepstow Bridge.—Concern has been expressed for 
the safety of the famous iron bridge over the River Wye 
at Chepstow, built in 1815. This bridge has always 
stood up to traffic conditions and appears perfectly 
sound, but is rather narrow, and one-way traffic is con- 
trolled by lights. As under present conditions, vehicles 
with loads up to 23 tons may use the structure, and there 
has been anxiety as to whether it is fit to stand such a 
load. The closing of the bridge to such traffic would 
involve a detour of many miles. 

Tawe Valley Flood Prevention.—A conference of local 
authorities in the Tawe Valley has been called to consider 
flood prevention schemes. The Ministry of Agriculture, 
the Pontardawe Rural Council, Glamorganshire County 
Council, Ystradgynlais Rural Council, and the Swansea 
Corporation will be represented. 

Welsh Water Questions.—Anxiety as to water shortage 
in Wales has been relieved to some extent by torrential 
rains. Swansea Reservoirs, in twenty-four hours, 
increased their storage by 68,000,000 gallons, bringing the 
reservoirs about half full, and since then have filled to 
about three-fourths. In North Wales in the same 
time, Cowlyd Lake rose several feet, and the River Con- 
way overflowed its banks near Trefriw. 


Opposition to Cardiff Water Proposals.—At a conference 
convened by the Merthyr Tydfil Corporation, Glamorgan- 
shire County Council, Merthyr Tydfil Corporation and 
six other authorities affected decided to oppose the 
clauses of the Cardiff Corporation Bill, in which it is 

roposed to reduce the compensation water from the 
Pardiff reservoirs in the Brecon Beacons from 7,500,000 
to 6,000,000 gallons daily. Im the case of some of the 
representatives, confirmation by the Councils represented 
is required, and a further conference will be held. It 
was stated that the reduction of the compensation water 
would affect the flow of the Taff River and might injure 
new industries at Merthyr and other places. 


that normal | 


three years. At | 


The temporary | 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. Extra General Meeting. 
Presentation and Discussion of a Symposium of Papers 
dealing with Invention. North-Eastern Branch : Wednes- 
day, January 24, 6.30 p.m., Mining Institute, Newcastle- 
upon-Tyne. Annual Meeting. Thomas Lowe Gray 
Lecture: ‘‘ High-Speed Diesel Engines for Marine Ser- 


vice,” by Mr. H. R. Ricardo. North-Western Branch : 
Thursday, January 25, 7.15 p.m., Engineers’ Club, 
| Albert-square, Manchester. Annual Meeting. “ Pro- 


| duction Control,” by Mr. B. T. Ware. Yorkshire Branch : 
Thursday, January 25, 7.30 p.m., Hotel Metropole, 
| Leeds. Annual Meeting. ‘‘ The Building of the Sydney 
Harbour Bridge,”’ by Mr. L. Ennis. London: Friday, 
|January 26, 6 p.m., Storey’s-gate, S.W.1. General 
Meeting. ‘* The Development of Automatic Combustion 
| Control for Industrial and Power Station Boilers,” by 
Messrs. L. L. Robinson and J. L. Hodgson. 


INSTITUTION OF ELEcTRICAL ENGINEERS.—Monday, 

January 22, 7 p.m., Savoy-place, Victoria-embankment, 
| W.C.2. Informal Meeting. Discussion on ‘* Water 
Storage for Reserve Power,” opened by Mr. J. W. Meares. 
North-Eastern Centre: Monday, January 22, 7 p.m., 
| Armstrong College, Newcastle-upon-Tyne. * Some 
| Aspects of the Electrical Transmission of Power by Means 
|}of Direct Current at Very High Voltages,” by Mr. H. 
Rissik. Also at Scottish Centre: Tuesday, January 23, 
7.30 p.m., Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow, C.2. West 
Wales (Swansea) Sub-Centre: Thursday, January 25, 
6 p.m., Electric House, Oxford-street, Swansea. ‘‘ The 
Application of Automatic Voltage and Switch Control to 
Electrical Distribution Systems,” by Messrs. W. Kidd 
and J. L. Carr. 


Roya Instrrution.—Tuesday, January 23, 5.15 p.m., 
21, Albemarle-street, W.1. ‘Some Aspects of the 
| Scattering of Light by Matter,’ by Mr. C. G. Darwin. 
| Friday, January 26, 9 p.m. ‘“‘ Dust and Smoke,”’ by 
| Mr. R. Whytlaw-Gray. 





INSTITUTION OF Crv1L ENGINEERS.—Tuesday, January 
23, 6 p.m., Great George-street, S.\W.1. Ordinary Meeting. 
i) “*Hammer-Blow Impact on the Main Girders of 
Railway Bridges,”’ by Messrs. R. W. Fox-Lee and E, H. 
Greet. (ii) ‘‘ Moving-Load Stresses in Short-Span Rail- 
way Bridges,” by Mr. W. E. Gelson. Manchester and 
District Association : Wednesday, January 24, 6.45 p.m., 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ The Engineering of Plumb- 
ing,” by Mr. A. Johnson. Birmingham and District 
Association: Thursday, January 25, 6 p.m., James 
Watt Memorial Institute, Birmingham. Ordinary Meet- 
ing. ‘‘ Experiments and Measurements in Connection 
with the Purification of Sewage,’’ by Mr. F. C. Vokes. 


—_ 


Nortu-East Coast INsTITUTION OF ENGINEERS AND 
| SarpspurLpEerRs.—Friday, January 26, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. General Meeting. “ The 
Possibilities of Applying Improvements Effected in 
Modern Land Power Plant to Ship Propelling Machinery,” 
by Messrs. W. T. Bottomley, E. W. Corlett and Frank 
Piercy. 


| For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


| Tue Late Mr. T. Morris Prosser.—We regret to 
announce the death from pneumonia, on January I, 
of Mr. T. Morris Prosser, J.P., partner with his only son, 
Mr. R. Morris Prosser, in the firm of Messrs. R. & T. Morris 
Prosser, engineers, 1, Stow Park Circle, Newport, Mon., 
and a well-known figure in South Wales. Mr. Prosser, 
who was 64 years of age, had been associated with 
Messrs. Charles D. Phillips, Limited, Emlyn and Central 
Engineering Works, Newport, Mon., for 47} years. He 
was manager in 1890 and afterwards joint managing direc- 
tor when the firm was made a limited liability company. 
He entered into partnership with his son five years ago, 
and we are informed that it is the intention of the latter 
to carry on the business as in the past. In this connection 
it may be pointed out that Mr. R. Morris Prosser was 
alone in the business for a number of years before his 
father joined it, five years ago. 


INSTITUTION OF ELECTRICAL ENGINEERS——-W ESTERN 
CentRE Dinner.—The annual dinner of the Western 
Centre of the Institution of Electrical Engineers, which 
was held at the Royal Hotel, Cardiff, on Monday, Janu- 
ary 15, under the chairmanship of Mr. A. Nichols Moore, 
though a well-attended and enjoyable function did not 
offer much material for the chronicler, the speeches being 
mainly of a light, local and, sometimes, personal nature. 
The toast of “‘ The Institution of Electrical Engineers ” 
was proposed by Sir John Brooke, who expressed the 
hope that Cardiff business men would equip their fac- 
tories with modern electrical plant and thus ensure that 
within, say, five years their works would be reasonably 
up to date. In reply, the President (Mr. P. V. Hunter) 
said that those who criticised the activities of the 
Institution and suggested their expansion, must remember 
that its duties were closely defined by the charter. In 
sarticular, it must not be forgotten that while the 
merece at could, and did, advance the cause of electrical 
engineering it could do nothing for electrical engineers. 
In replying to the toast of ‘“‘ Kindred Societies,” proposed 
by Mr. R. Hodge, Mr. D. Morgan Rees, President of the 
South Wales Institute of Engineers, said that the 
development of electrical engineering had been much 
more rapid than that of steam and that the success of 
the coalfields would depend on the greater electrification 
of their processes. 
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Tux B.B.C. Year Boox.—The B.B.C Year Book 
for 1934, which has been published by the British 


Broadcasting Corporation at the price of 2s. net, contains 


+ lucid exposition of this form of electrical transmission 
viewed both from the social and the technical aspects 
it appears that of each 10s. paid in licence fees, 4s. 7d. 
woes to the Corporation, Is. to the Post Office, 3%. 53d. 
to the Treasury, 
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(4228.F.) 


additional contribution to the Government's revenue. 
64d. was spent on programmes, 
114d. on engineering expenses, 7}d. on standing charges, 


Of the B.B.C.’s share, 2s. 


34d. on administration, and }d. on Governors’ fees. 
| On the technical side, a year’s experience shows that 
la good deal of useful knowledge is still to be gained in 
the field of short-wave transmission and reception. A 
series of experimental short-wave transmitting aerials 
have been erected at Daventry, and special attention 
has been paid to the question whether the high or low, 
horizontai or vertical arrangements are the best. Particu- 
lars are given of the Droitwich transmitters, which are 
now in course of construction, and of the attempts that 
are being made to introduce broadcasting into rural 
India by installing a small transmitter at the head- 
quarters of each administrative district and communal 
receiving sets, which will be paid for by the country as 


a whole, in each village. The receiver will be per- 
} 


manently adjusted to receive on a single wave length, 
and from it connection will be run to loud speakers in 
private houses and schoolrooms. 
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At the same time, it is not so sticky as to be inconvenient 
to handle. It is claimed that the use of this tape will 
obviate the necessity of impregnating plain cotton tape 
in compound on site and will also eliminate the materials 
required to heat that compound. Tests show that the 





tape, when applied to low-tension, four-core joints, is 


| capable of withstanding a pressure of over 33 kV, and 


CoLtp Low-Tension Jormtine Tape. 
tape, recently introduced by Messrs. W. T. Henley’s | 
Telegraph Works Company, Limited, Holborn-viaduct, | 
London, E.C., for use in jointing low-tension cables, 
consists of a selvedge cotton tape } in. wide, which | 
has been thoroughly dried and impregnated with a slightly 
adhesive insulating compound during manufacture. It 
is moisture-proof and can be used without the applica- 
tion of heat, as the successive layers adhere to each 


5d. in Income Tax, and 6}¢, as an| other sufficiently to ensure that they remain in position. ! to the Department, quoting reference No. G. Y. 


The Holborn} does not deteriorate so long as it is protected from 


foreign matter by the wrapping. 


CommerciAL VeHutc tes in Bririse East Arrica.— 
\ confidential report on the markets for commercial 
vehicles in Uganda, Kenya, Tanganyika Territory, and 
Zanzibar has been issued by the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1. Interested 
United Kingdom firms can obtain copies on application 
13,303. 
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|requires a high exhaust pressure. As the back 


x | pressure reduces the cylinder power of the loco- 
55 | Motive, it is desirable to design the exhaust nozzle 
and stack so that the least possible back pressure is 
58 | required to move the air. 
60; The rate at which steam is exhausted, back pres- 
60 sure, and rate at which air is supplied, are the three 
61 | fundamental factors to be considered in any examina- 
62 tion of smoke-box conditions. 


Unfortunately, 
| many locomotive tests are made without a deter- 
|mination of the air supply. Direct measurement 


64|i8 practically impossible, but the rate at which 
66 air is supplied can be found easily from analyses of 
66| the smoke-box gases. Lacking exact information 
66 | as to the amount of air moved, many experimenters 
66| have used the draught in the smoke-box as a 


| criterion of the effectiveness of the exhaust. This 
|is not wholly satisfactory because the draught is 
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ing advertisements must be received at least 10 LOCOMOTIVE SMOKE-BOX 
days previous to the day of Publication. Passed CONDITIONS. 
proofs must be in our hands by Saturday morn- | An editorial written eight and a-half years ago* on 


ing, otherwise they will be taken as correct. |the subject of locomotive smoke-box conditions 
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67 | 
69 | which the air is moved. Boilers of different design 
70 | cannot be compared on the basis of draught measure- 
70| ment, and in any one boiler the resistance varies 
71| with the condition of the fire. With this general 
73 | information as a basis, design of the locomotive 


5 





front-end is purely empiric. No organised body 
of theoretical knowledge is available on which to 


76 | base exact calculations. 
76 | 


An interesting contribution to our knowledge 
| of locomotive smoke-box conditions has been made 
| by a recent Bulletin from the Engineering Experi- 
ment Station of the University of Illinois.* The 
Bulletin opens with an excellent review of previous 
work, starting with Zeuner’s work in the early 
| sixties and carrying through to recent Continental 


2| studies. It is to be gathered from this review that 


those who have mixed the most mathematics 
with their analyses have been the least successful 
in making a practical contribution to general 
knowledge of smoke-box conditions. 

The summary serves as an introduction to a pre- 
sentation of information obtained from an extensive 
| series of experiments with a quarter-scale model 
|of a locomotive front end. This was a scale 
reproduction of a typical American locomotive 
smoke-box complete with netting and all fittings. 
(A metered air supply was admitted through boiler 
flues and superheater pipes arranged as in the 
prototype locomotive. Steam for the exhaust 
was furnished by the University power plant through 
|a meter. Rate of steam and air flow and the 
exhaust steam pressure could be measured with any 
desired combination of nozzle and stack and the 
form of the jet could be observed. Careful study of 
| results obtained with the model and comparison 











All accounts are payable to “ ENGINEERING,” Ltd. | concluded by saying that further light on the | With actual tests on locomotives leads to the conelu- 


Cheques should be crossed “The National Provincial| problems involved in the ejector action of the 
Bank, Limited, Charing Cross Branch.” Post Office | xhaust steam in the locomotive firebox would be 
Orders should be made payable at Bedford Street, | yelcome to all who believed that there was still a 





sion that when due regard is paid to conditions of 
similarity, conclusions reached on the model can 
be transferred in their entirety to a similar loco- 
motive. 

Professor Young presents in the Bulletin conclu - 
sions based on nearly four thousand tests repre- 
senting a thousand different conditions and nearly 
three hundred different combinations of nozzle and 
stack sizes and designs. All accepted tests could 
be duplicated. 

One of the first questions studied was the relation 
between pulsating and continuous flow of the exhaust 
steam. The tests showed conclusively that for a 
given rate of steam flow the ejector effect was the 
same whether the steam escaped in successive 
pulsations or in a steady stream. This point has 
been much debated in connection with the loco- 
motive exhaust. We believe that Lipetz and others 
have contended that delivery of the steam to the 
nozzle in short rapidly-succeeding puffs, as at 





high speed or from a multi-cylinder engine, is more 
efficacious than delivery in slow heavy puffs. Dr. 
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|combustion and the boiler efficiency, and will,| Goss, Mr. Lawford Fry, and the observers of the 
therefore, determine the rate of steam production. | Altoona locomotive test plant have taken the 
A definite rate of air supply will correspond to a| opposite view, maintaining that with a given front- 
definite rate of steam production. The steam in| end arrangement the weight of gas moved would 
passing out of the exhaust nozzle and through the | depend only on the weight of steam exhausted, and 
stack must entrain and eject the necessary amount | that it was immaterial whether the exhaust came 
of air. Entrainment is dependent on the velocity maeiintil ' par tas 
with which the steam leaves the nozzle and on the * A Study of the Locomotive Front End, Including Tests 


ogi ac A hi » locity | of @ Front End Model. By Prof. Everett G. Young, 
design of nozzle and stack. A high steam velocity | of h Professor of Railwey Engineering, Bulletin No. 
; 3 —— | 256, E —s Experiment Station, University of 
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* ENGINEERING, Vol. cxx, page 109. 





























































































































70 


from cylinders with long cut-off at slow speed 
or with short cut-off at high speed. Confirmation 
of this view can be found in a study of the relation 
between weight of steam exhausted and weight of 
If this relation is plotted for loco- 
motives tested on the plants at Altoona or the 
University of Illinois, a smooth curve will be found 
for each engine, and it will be impossible to distin- 
guish between long and short cut-off tests. 


gases moved. 
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pressure moved 45,500 lb. of gases, or 1-85 lb. of | The third, special grade, calls for an even greater 


gas per lb. of steam. 

In a properly-designed locomotive, the exhaust 
will be designed to secure the best possible results 
at maximum power. Any gain from the variable 
exhaust must, therefore, be made at the lower powers. 
The model experiments show that the maximum 
improvement of a special over a standard nozzle is 
about 12 per cent. A reduction of 12 per cent. in 


exercise of contro] and of testing. For this grade 


| the actual pre-determined strength of the concrete 
forms the basis for the permissible stress. 
| permissible stress so obtained shall not, however, 


The 


exceed by more than 25 per cent. the values per- 


| mitted for similar mixes of high-grade concrete. 


Steel stresses are limited by consideration of two 
factors :—(a) the factor of safety on the yield point 


Professor Young quotes from a series of articles on | the back pressure of 3-5 is only 0-4 lb. per square | of the steel, (b) the extent of the cracking that is 
‘Modern Locomotive Design and Construction,” |inch. At half power, the mean effective pressure | likely to occur on the tension side of a member in 


in the Railway Engineer, 1917-1918, the definite | of the L-l-s ranges from about 50 Ib. per square | 


statement, “Experiments have proved that there |inch at 30 per cent. cut-off to about 150 lb. per 
is little difference in the weight of gases carried | square inch at 60 per cent. cut-off. Consequently, 


away by a given weight of steam, whether the blast | the gain in power to be expected from the variable | 
His model experi- | exhaust is less than 1 per cent. under the most 


be continuous or intermittent.” 


ments confirm this completely and should go far| favourable conditions. 
| justify the complications involved. 


towards ending the controversy on this point. 


Study of the jet form showed clearly that the | 


ejector action of the exhaust steam was due in 
part to surface friction between the smoke-box 
gases and the steam jet, and in part to the gases 
entering the jet and mixing with it. This has been 
recognised in practice and various forms of nozzles 
have been designed to increase the jet surface and 
thus move more gas per pound of steam at the 
same velocity. The Goodfellow nozzle with four 
projections, nozzles with single and double bridges, 
and a nozzle with four circular openings were tested 
and found effective. Such nozzles, however, offer 
greater resistance to the steam flow than a nozzle 
with a plain circular opening and require a larger 
area for the same steam flow if the exhaust pressure 
is not to be increased. Professor Young says that 
compared with a standard circular nozzle, the 
greatest increase in weight of gases moved by any 
special nozzle was about 12 per cent. Taper stacks 
were shown to be slightly better than cylindrical. 
Any increase in height of stack improved its 
performance. In practice, of course, the height 
of the top of the stack is usually fixed by clearance 
conditions, and the position of the base of the nozzle 
by the locomotive design. The problem then is to 
divide up the space between these points to the best 
advantage. There must be sufficient opening be- 
tween the base of the stack and the nozzle to provide 
free influx for the gases. In the tests good results 
with a plain circular nozzle were obtained when the 
distance of the stack base from the nozzle was 
four nozzle diameters, and when the diameter of the 
stack base was also about four times the diameter 
of the nozzle. To provide for smooth entrance 
of the gases to the stack, a quadrant-shaped flare 
increasing the stack diameter by 40 to 50 per cent. is 
sufficient. No gain was found by using a long 
easy flare. Any angular change in stack diameter 
should be avoided. 

In general, the model experiments do not make 
any new and startling revelation regarding smoke- 
box conditions. They confirm much of the work 
of earlier students of the subject and indicate, as 
has been done before, that in changing stack and 
nozzle designs the approach to and recession from 
the best combination gradual. There is no 
sharply-defined best combination. As the optimum 
condition is approached, there is a moderately wide 
range of stack and nozzle sizes which will work 
satisfactorily together. 
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After presenting and summarising the experi- 
mental data, Professor Young suggests the desir- 


ability of developing a variable exhaust nozzle | 
to make it unnecessary for a locomotive to work | are adequate, 
at powers ranging from 300 h.p. to 3,500 h.p., with 


the same draught appliances. Variable exhaust 
nozzles have been used on the Continent, but have 
found little favour in England or America. Professor 
Young attributes this to mechanical difficulties, 
but it is hard to believe that these would not have 
been overcome if there were any important advan- 
tage to be gained. The model experiments and 
actual locomotive tests indicate that very little 
gain can be expected. The Altoona tests of the 
Pennsylvania Railroad L-l-s locomotive show 
that at full power, 49,000 Ib. of steam exhausted 
moved 86,000 lb. of gases, with a back pressure of 
about 15 Ib. per square inch. The figures are 
approximate and correspond to 1-75 Ib. of gas 
per lb. of steam. At half the above rate of working, 
24,500 lb. of steam at 3-5 lb. per square inch back 





This 


is not sufficient to 


REINFORCED-CONCRETE 
STRUCTURES. 


Tue building regulations of the London County 
Council, although having no official weight outside 
their own area, are, none the less, generally looked 
upon as authoritative and are apt to influence 
opinion and practice in districts far from the 
County of London. In the past the regulations 
have, in some quarters, been considered unduly 
conservative, and in view of the revision of the 
London Building Act now being carried out, it 


Council “ specifically asked to be furnished 

with recommendations for a code of practice for 
the use of reinforced concrete in building.” It 
will be remembered that such a code of practice, 
in connection with the use of structural steel, has 
already been furnished by the Steel Structures 
Research Committee. The request relating to 
reinforced concrete was presumably addressed to 
the Building Research Board, and in view of it, 
and of the national need of authoritative rules, the 
Reinforced Concrete Structures Committee of the 
Board has issued a Report* which includes recom- 


mendations for a code of practice for the use of 


reinforced concrete in buildings. 

The Report is an important document, and is 
likely to have wide influence. It is of a purely 
technical nature, and is not concerned with any 
administrative action which may be taken as a 
result of its recommendations. None the less, the 


Committee have been led to hope that the code of 


practice laid down will be “of service to local 
authorities in the administration of their bye-laws.” 
There is little doubt but that this hope will be 
realised. The Committee a strong one. 
George Humphreys is the chairman, and it has two 
representatives each of the Institution of Civil 
Engineers, the Royal Institute of British Archi- 
tects, the Chartered Surveyors’ Institution, the 
Institution of Structural Engineers, the Institution 
of Municipal and County Engineers, and the Insti- 
tute of Builders, and one representative each of the 
Institution of Water Engineers, the Incorporated 
Association of Architects and Surveyors, and the 
Reinforced Concrete Association. The general scope 
of the new code may be defined by a quotation 
from an explanatory statement which serves as an 
introduction. “‘ The code has been framed in such 
& manner as to assure good practice whilst not 
handicapping progress, and to leave the door open 


is 


to the adoption of new methods, &c., where these 
and authoritatively established by 
| tests or otherwise.” 

Referring to the actual code itself, it will be 
|found that three grades of concrete are allowed. 


The firs manda ta teal’ noe 
[he first, ordinary grade, is intend or use - | succeeded by the Brussels Plan in 1929, and by the 


cases where rigid control is not exercised, an 


where considerations or convenience are such that 
For 
this grade, and for a 1:2:4 mix, the permissible 
direct stress is 600 Ib. per square inch. The second 
high grade calls for preliminary tests, for greater | © 
control during the progress of the work, and for 
a& programme of tests on the deposited concrete. 
For a 1:2:4 mix the permissible direct stress is 
760 lb. per square inch, or approximately 25 per | 
cent. greater than that for ordinary grade concrete. 


it becomes impracticable to insist on test. 


| * H.M. Stationery Office. Price le. 3d. net. 


bending. In the opinion of the Committee an ade- 
quate factor of safety is assured by making the per- 
missible stress 0-45 of the yield-point stress. The 
extent of the cracking should not in general go be- 
yond that experienced with a steel stress of 20,000 
lb. per square inch. The corresponding yield point 
must be not less than 44,000 lb. per square inch, in 
order to provide the requisite factor of safety. On 
the ground that cracking due to bending is not so 
noticeable with low percentages of steel, since the 
concrete contributes a greater proportionate tensile 
resistance than with high percentages of steel, the 
tensile stress in hard-drawn steel wire and other 
approved high yield-point steels has been increased 
to a limit of 0-45 of the yield-point stress, but not 
more than 25,000 lb. per square inch, when the per- 
centage of steel is less than one. These stresses 
generally are above those permitted by the present 
London County Council regulations, but except for 


ee ; | direct stress in compression, do not represent any 
is of great interest to note that the London County | 


departure from existing practice in certain parts of 
the county. 

A third divergence in the code from accepted 
practice is in connection with axially loaded columns 
and may also be noted. Recent investigations of 
the effects of creep and shrinkage show that the 
steel stress will increase continuously during the life 
of the column, and may even reach the yield point. 
The failing load is determined by the yield point of 
the steel and the ultimate load-carrying capacity of 
the concrete. For this reason a definite value is 
assigned to the steel stress, the value depending on 
the yield point of the steel and not on the modular 
ratio. For such columns therefore, the formule 
now proposed are radically different from those 





Sir 


which up to now have been in use. 


NOTES. 


BROADCASTING WAVELENGTH CHANGES. 


Tue British Broadcasting Corporation has issued 
a pamphlet entitled The Lucerne Plan, in which 
the reasons for the changes in frequencies, or 
wavelengths, of European broadcasting stations, 
that took place on the night of Sunday—Monday, 
January 14-15, are explained. This redistribution 
of frequencies has been rendered necessary by the 
mutual interference of stations with one another, 
by the demand for increased facilities, and by the 
fact that some stations have been working on 
bands of frequencies outside those allocated to 
broadcasting by the Madrid Telecommunication 
Convention of 1932. To appreciate the policy 
underlying the changes, it may be recalled that 
| interference first became prominent in 1924, and 
| that in 1925 the International Broadcasting Union 
| was formed to deal with the question. As a result, 
an agreement known as the Geneva Plan came into 
| operation in November, 1926, by which the frequen- 
| cies available for broadcasting were . allocated 
| between the various European countries. Further, 
lin 1927, the World Telecommunication Conference, 
| held in Washington, distributed certain bands of 
| frequencies between all radio users. Owing to the 
| development of broadcasting, the Geneva Plan was 





| Prague Plan in the same year. The latter, which 
| was the first that was recognised by the various 
national administrations, was based on the division 
of the bands of frequencies available into channels, 
ach spaced from its neighbour by a frequency of 
9 kilocycles per second. In 1932, the Madrid 
Telecommunication Conference extended the broad- 
|casting band and appointed a body to « il 
specifically with the European broadcasting ques- 
tion and the allocation of frequencies on that 
| Continent. A conference to decide these objects 
|met in Lucerne last year, at which 35 countries 
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were represented. As a result, though the 9-kilo- 
cycle separation has been generally retained, 
adjoining channels have been allotted to stations 
which are expected to provide the weakest field 
strengths in each other’s areas. In this way it is 
hoped still further to reduce interference, and it is 
satisfactory to nove that 27 countries have accepted 
the plan. On the other hand, the allocation of 
the low frequency Jong-waves has proved more 
difficult, owing to the limited number available 
and the competition for their possession. It has 
also been impossible, in practice, to take advantage 
of the theoretically ideal solution : the reduction of 
the number of stations. Another point of import- 
ance is that more stringent regulations concerning 
the permissible maximum error of frequency have 
been made. No great dislocation was expected, but 
listeners were particularly asked not to conclude 
that the Plan was a failure because there was some 
interference at first, nor to write giving their views 
ibout the new method of working. 


THE InstTITUTION OF MECHANICAL ENGINEERS, 
NortH-WESTERN BrancH DINNER. 

The dinner of the North-Western Branch of the 
Institution of Mechanical Engineers, postponed 
through the illness of the Chairman, Professor 
Dempster Smith, M.B.E., from its usual date in 
December, was held in Manchester on Thursday, 
the llth inst. During the absence of Professor 
Dempster Smith, Mr. H. L. Guy has been acting, 
and in the course of the evening was thanked for 
having done so. Both members of the branch and 
guests were glad to see the regular chairman fully 
restored to health. The toast list was short. 
After the Loyal Toast, the toast of «* The Institution” 
was proposed by Dr. H. J. W. Hetherington, 
Vice-Chancellor of Liverpool University, who said 
that the advent of science and engineering had had 
more influence in changing the world we live in 
than had anything else since the beginning, and 
engineers could, therefore, not escape from respon- 
sibility in connection with modern life. He urged 
them to take their proper share, therefore, in the 
solution of the larger problems with which civilisa- 
tion was confronted. This toast was replied to 
by Mr. Alan E. L. Chorlton, C.B.E., M.P., who 
also spoke on this point, following it up with a 
reference to the desirability of dealing with education 
in a more selective manner, and enlarging upon 
the necessity for more research. He instanced 
certain facts which had come to his notice on a 
recent visit to Germany, especially in connection 
with high-speed rail transport. Mr. Chorlton also 
dealt with the work the Institution is doing in 
connection with education and its various com- 
mittees, citing specially the activity of the committee 
considering the question of public works. The 
toast of “ Our Guests ” was proposed in kindly and 
generous terms by Mr. Charles Day, and was 
acknowledged by the Lord Mayor of Manchester, 
Alderman J. Binns, and by Major P. J. Cowan. 
The Lord Mayor stated that the effect of mechanisa- 
tion and rationalisation had had a vital bearing on 
working engineers, among whom he classed himself, 
and he hoped the scientific men would turn their 
attention to the great problem which now presented 
itself with regard to the future of those who had 
been displaced by the new methods. 


ENGINEERS’ Economic Stupy GRovp. 

Engineers and scientific men examining, as they 
have been bound to do, the economic conditions 
under which the world has been suffering during the 
past few years and viewing, in the critical spirit 
engendered by the effect of those conditions on their 
own well-being, the position of trade and commerce 
generally, have not unnaturally been led to wonder 
whether a solution could not be achieved by attack- 
ing the problem along lines with which they them- 
selves are familiar. This attitude has perhaps been 
strengthened by the suggestion that technical 
progress along present lines may have been a con- 
tributory cause to the disorganisation, and that as 
they are in a measure responsible for that progress 
it is their duty to tackle the conditions which they 
have created. Further it is evident that the basic 
causes of the trouble have not yet been isolated 


application of scientific methods to economic and 


facts, we are interested to learn, which have stimu- 
lated a group of mechanical, electrical, civil and 
chemical engineers to meet and exchange views, 


group is now meeting every alternate Tuesday, at 
6.30 p.m., at the Guildhouse, Berwick-street, 


technical and scientific workers in investigating 
this vital problem of widespread poverty and 
distress in the midst of plenty. It is hoped eventu- 
ally to issue a memorandum setting forth the con- 
clusions reached, together with practical recom- 
mendations for meeting the situation. We shall 
await this document with interest. The Honorary 
Secretary of the group is Mr. P. Johnson, M.I. 
Mech.E., Gunnersbury House, Hounslow, Middlesex. 


THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Continued from page 46.) 

Messrs. Foster Instrument Company, Letchworth, 
Herts., were showing a complete range of their 
well-known temperature measuring and control 
apparatus, and for the first time were demonstrating 
the alarm-recording pyrometer, an illustration of 
which appears in Fig. 6. This has been developed 
to meet the demand for a low-priced instrument and, 

















ALARM RECORDING PYROMETER ; 
Foster INSTRUMENT COMPANY. 


Fie. 6. 
Messrs. 


as will be seen, is housed in a circular weather- 
proof metal case with a nickel-finished hinged front 
window. 

The galvanometer is of the Resilia pattern, and 


this purpose. The chart itself is translucent, and | 
like the recording mechanism, is driven by a spring 
or, if desired, by a synchronous electric clock. It 
is claimed that this method of producing the record 
has many advantages, among them being the 
absence of ink and of errors due to pen friction. 
The alarm device consists of a contact, which can 
be set to operate a lamp or horn at any desired 
temperature, so as to prevent the generation of 
excessive heat. An important point is that this 
contact is not used to make or break circuit, but 
only as a selector, the operating current being 
controlled by a switch of the sealed mercury-tube 





from subsidiary and associated effects and the 


type. 





social problems has been sadly lacking. It is these 


collect data and investigate the problem. This 


London, S.W.1, and will welcome the assistance of 


Another instrument shown by this firm, of which 
mention may be made, is a projected-scale indicator 
which can be used as a thermo-couple, radiation or 
resistance pyrometer. This consists of a sensitive 
double-pivoted movement with a scale mounted 
on and moving with the coil element. A small 
section of the scale is greatly enlarged and is then 
projected on to a translucent glass screen by an 
optical and illuminating system. The whole of the 
apparatus is contained in a metal case, which can 
be mounted on the wall. A detachable hood is 
provided over the screen, so that unwanted light 
can be cut off when the instrument is used in a 
brightly-lighted shop. This instrument is primarily 
intended for use in steel works or other industrial 
plant, where it is desired to take accurate temperature 
readings at a long distance from the instrument in 
bad or confusing light. An improved form of 
Introscope was also shown. This is designed for 
examining the interior of boiler and condenser 
tubes, and the optical and illuminating systems are 
now arranged so that they can be housed in a 
straight metal tube with an internal diameter of 
6 mm., the inclined housing previously employed 
being dispensed with. The instrument can therefore 
be inserted through holes of a minimum diameter 
of 6 mm. as against 16 mm., while a slightly retro- 
grade view and a better illumination can also be 
obtained. 

Messrs. Muirhead and Company, Limited, Elmers 
End, Beckenham, Kent, were showing an example 
of the 1,000-frequency standard, which is in use 
for the frequency control of British broadcasting 
stations. It now includes a timing unit, the object 
of which is to check the frequency in terms of time. 
This unit consists of a two-stage amplifier, which feeds 
a 1,000-cycle phonic motor, the latter being geared 
to a clock, which keeps correct time when the motor 
is supplied with current from a 1,000-cycle source. 
The rotor of the motor is a ring with 100 teeth 
cut on its inside surface and is capable of rotation on 
a vertical axis about a six-pole stator which has 
a corresponding number of teeth cut in its pole faces, 
| When the stator coils are supplied with power at 

1,000 cycles per second the rotor runs synchronously 
}at 10 revolutions per second. Two commutators 
are also provided on the rotor shaft, which give 
0-1-second and 0-01-second contacts, while a second 
shaft which is driven through a 10 to 1 reduction 
gear carries a third commutator, which gives seconds 
contacts. A further reduction of 60 to 1 is utilised 
|to drive the hands of a clock. The flywheel of 
| the motor consists of a cylindrical shell which 
carries the rotor and contains a disc which is free 
to rotate independently. Hunting is damped out 
by a film of oil, which provides a viscous drag 
between the rotor and the disc. The power supply 
is obtained from a two-stage audio-frequency ampli- 
| fier, the output from the 1,000-cycle fork being fed 
| directly on to the grid of the first valve. The motor 
|is connected directly to the anode circuit of this 
| valve, and a variable grid bias is obtained by means 
|of a potentiometer. The valve holders are dupli- 
|cated, so that a valve may be changed without 
stopping the motor. The filament is supplied at 
14 volts and the plate at 220 volts, while a potential 
| of about 100 volts R.M.S. is required across the motor 
| terminals. 

Messrs. Drayton Regulator and Instrument 
| Comueny. Limited, West Drayton, Middlesex, 
were showing a water-injection nozzle with an 








is both vibration and shock proof, besides being | adjustable passage which is intended for steam de- 
magnetically shielded. The record is produced on | superheaters. 
a twenty-four hour circular chart by the dotting /a view of which appears in Fig. 7, page 72, is that 
method, a carbon paper and stylus being used for | the passage area is variable from full open to 


The principal feature of this nozzle, 


zero, the pressure of the injection water remaining 
constant, so that efficient atomisation takes place 
at all loads, and dribbling and partial cessation of 
the de-superheating process at low loads are avoided. 
The nozzle consists of an accurately-shaped cone, 
which moves through a circular orifice and is in 
one unit with a stem. This stem has a hollow 
portion, through the wall of which a number of 
tangential holes are drilled. This portion of the 
stem is arranged in a sleeve, so that as the cone 
moves away from its seat more holes are exposed 
to the chamber above and more liquid is allowed to 
pass without the velocity or pressure being altered. 
The nozzle can be operated by hand or by a pressure 
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chamber, as shown in the illustration, which may or| In any intermediate position of the temperature 
may not be connected to a pressure Pitot-valve type of | element, some intermediate pressure will be imposed 
temperature regulator. The steam enters a rela-|on the diaphragm valve, which will consequently 
tively large-diameter central tube at a reduced | be maintained in a corresponding intermediate posi- 
velocity, and after meeting the injection water passes| tion. To correct any slight variation from the 
over a series of baffle plates, so that intimate contact | required temperature, which may be caused by the 
is ensured. The flow is then reversed and the de-| inertia of the mechanism,a time-lag is fitted, consist- 
superheated steam passes through a spiral separator | ing of a diaphragm J, whichacts on the bracket K, 
between the central tube and the wrought-iron | that carries the diaphragm G. The two diaphragms 
outer shell, any entrained water falling to the|G and J being of the same rating are, therefore, 
bottom, whence it is removed by a trap. | cspable of counteracting one another. The air 

Among the new equipment exhibited by this firm | pressure on the diaphragm J is determined by the 


= i 


built up, so that it will gradually close. This will 
continue until flap M is sufficiently closed to prevent 
a further fall of pressure on diaphragm J and the 
temperature then maintained will be exactly 
that for which the regulator is set. 

While the above description applies to the 
control of temperature, we understand that the 
apparatus can be equally satisfactorily employed 
for regulating pressure or flow. The controller is 








— 
| 
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Fie. 7. Warer-Inzection Nozzte; Messrs. 
DRAYTON REGULATOR AND INSTRUMENT COMPANY, 
LIMITED 


mention may be made of the dead-beat, dead-set at 
tachment, which has been designed for preventing the 
hunting of regulators. This, it is claimed, overcomes 
the disadvantages of the methods usually employed 
for this purpose. As is well known, one of these 
methods is to damp the control valve, so that 
it can only move very slowly, but this generally 
has the drawback that sudden variations are not 
easily followed. Another method is to graduate 
the movement of the control valve over a certain 
range of variation of the controlled value, but 
though this is more suitable than the first, it has 
the disadvantage that the controlled value does not 
remain constant with varying load, and some re-ad- 
justment of it is therefore necessary. In the Drayton 
regulator, though the normal type of diaphragm 
valve is employed, it is generally fitted with a 
heavier spring than usual, and this requires a larger 
variation in air pressure to move it from the fully 
open to the fully closed position. As can be seen 
from the accompanying diagram, Fig. 8, which shows 
the regulator applied to temperature control, the 
escape of air from the nozzle A varies the pressure 
in the diaphragm B, and the latter, in turn, controls 
the escape of air from the main pilot valve C, and 
thus varies the pressure applied to the diaphragm 
valve D. When the temperature increases, the 
temperature element F, to which the cranked flap E 
is connected, unwinds, restricting the opening of the 
pilot valve A and consequently causing the pressure 
on the diaphragm of D toincrease. This pressure also 
acts on the diaphragm G, which is designed so that 
it has a definite movement over that range of air 
pressure, which is necessary to move the diaphragm 
valve from its fully open to its fully closed position. 
This diaphragm G is connected to the carrying plate 
H of the nozzle A, so that when the pressure both on 
it and the diaphragm valve D increases, it moves 
away from the flap E. 

In order that the air pressure on the diaphragm | 
valve D may be built up from, say, 0 to 15 Ib. per 
square inch, the temperature element F must move a 
definite distance, depending on the amount the dia- 
phragm G moves when the air pressure is increased. 


set by the worm N, which engages with the worm- 
wheel O and moves the nozzle L and the assembly 
carrying nozzle A into a new position. By connect- 








Fig.8. ( _— 
¥ ‘ Atr Supply 15 Lb. per Sq.In. 
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Fies. 8 anp 9. 


Deap-Beat anpD Deap-Set Equipment; Messrs. Drayton REGULATOR AND 


INSTRUMENT ComMPANY, LIMITED. 


amount of air which escapes from the nozzle L, 
this nozzle being controlled by the flap M, which is 
connected to the temperature-measuring element F. 
The nozzle L is also connected to the diaphragm J 
through a delay chamber, which ensures that the 
latter will take a definite time to move from one 
extreme position to the other. 

The action of the controller is as follows: When 
the load changes, the valve D almost instantaneously 


assumes a new position at which the heat input | 


and heat demand balance. The temperature will, 
however, be slightly above or slightly below the 
required point, depending on the actual position of 
the valve D. When, for instance, it is too high, 
the flap -M will uncover the nozzle L, so that air 
will escape from the delay tank, and consequently 
the air pressure on diaphragm J will gradually fall. 
The nozzle A will therefore be moved slowly towards 
the flap E, and the pressure on the valve D will be 





| ing a pointer to the arm carrying nozzle L, the control 


point can be exactly calibrated. A general view of 
the apparatus appears in Fig. 9. 

Messrs. Adam Hilger, Limited, 98, King’s-road, 
Camden-road, London, N.W.1l, were, as_ usual, 
showing a number of optical instruments for special 
purposes, among which mention may be made of 
a new type of nephelometer. This has been 
designed for the nephelometry of substances having 
an almost negligible degree of “* scatter.’”” Cones of 
light are passed through the substance under test, 
a comparison being made by varying the relative in- 
tensity of two pencils of light photometrically. The 
density of the individual lines on a spectrogram can 
be measured on the microphotometer, which was also 
shown. In this instrument an enlarged image of 
the lines is projected on a screen, in which is a slit 
with a photo-electric cell behind it. It is therefore 
easy to select the line the density of which is required 
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by adjusting the position of the plate until an 
image of the line falls on the slit. The photo-cell 
currents are then read directly on a galvanometer, 
which is connected to an amplifier. 

The Blancometer, which was exhibited by the 
same firm, has been designed for the accurate 
numerical specification of nearly white colours, and 
can be used for matching papers, fabrics, paints 
and other materials, both solid and liquid, without 
introducing visual judgment into the measurements. 
This is done by comparing the amounts of light re- 
flected from different portions of the spectrum when 
the sample under test and a standard surface are 
examined under precisely similar circumstances. 
The internal layout of the apparatus used for this 
purpose is shown diagrammatically in Figs. 10and 11. 
As will be seen, the light from a Pointolite lamp S is 
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Fies. 10 anp 11. BLANCOMETER; MEssRs. 
Apam Hiteer, Liwirep. 


used to illuminate the specimen, but in a later pat- 
tern an independent source of standard white 
light is employed. This beam passes through 
a filter F, is collimated by a lens L, and after passing 
through one or other of two pairs of photometric 
wedges W, as explained below, falls either on the 
standard white surface or on the specimen X, 
under test, the angle of incidence being 45 deg. It 
is thence reflected into a photo-electric cell C. The 
specimen, like the standard white surface of mag- 
nesium oxide on greyed aluminium, is placed on a 
tray, so that it can be moved backwards or forwards. 
Attached to the carriage, which holds this tray, are 
the two pairs of photometric wedges, which are placed 
side by side in a plane perpendicular to that of the 
diagram, one pair being fixed, while the other 
is adjustable. The specimen is placed beneath the 
fixed pairs of wedges, and the standard surface 
beneath the adjustable wedges. The carriage is 
connected to a plate which carries a graduated 
drum D, so that the amount the adjustable wedges 
are moved can be ascertained. A second beam from 
the lamp S is reflected through the optical system 
M,, M, and Ly, Fig. 10, on toa Lindemann electro- 
meter E, the image of the needle of this instrument 
being projected on to the scale P by the optical sys- 
tem L,, M,, L, and M,, as shown in the diagram. This 
scale is protected from external light by the blackened 
tube V. Owing to the magnification by the optical 
system and the shortness of the scale, it is necessary 
to move the electrometer slightly in order to keep 
the needle in the field of view when large deflections 
occur, and this is effected by a screw, which projects 
through the front of the case or by the potential 


ENGINEERING. 
itself. On the other hand, the optical system is 
mounted rigidly on a solid metal panel, and requires 
no adjustment, The voltages on the plates of the 
electrometer are controlled by two coarse and two 
fine resistances, thus enabling the sensitivity of the 
apparatus to be varied. A control resistance is also 
provided for the Pointolite lamp, since it is import- 
ant that the voltage across it should be approximately 
constant. By first inserting the test surface and 
noting the reading on the electrometer, and then in- 
serting the standard white surface and adjusting the 
photometric wedges until an equal deflection is 
obtained, a condition is obtained when the response- 
intensities of the lights reflected from the two surfaces 
are equal. If, then, the gradation constant of the 
wedges be known, the ratio of the intensities of the 
light reflected from the test surface and from the 
standard white surface can be found. Colour 
screens, adjusted to give definite spectral trans- | 
missions can, also be inserted in the path of the light | 
and enable readings to be taken for red, green and | 
blue, as well as for white light. The instrument is | 
now made of all-metal construction. This is not| 
only an advantage when it is used industrially but 
is a necessity when it is employed in tropical 
climates. 





(Zo be continued.) 








THE ENGINEERING OUTLOOK. 
III. THe Motor Cycie anp Cycie INpvUsTRY. 


ALTHOUGH there is a close historical and manu- 
facturing connection between the cycle and motor 
cycle industry and the motor industry proper, their 
economic position and prospects often differ widely. 
Even in dealing with the former alone it is con- | 
venient for most purposes to separate cycles from 
motor cycles, although in many important instances | 
their manufacture is carried on by the same firms | 
and in the same works. As regards employment | 
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Motor Cycle 
! 
Monthly Average. es 








y Index 
| Number. | (1913 = 100). 

1913 : 1,404 100-0 
1922— 

Ist Qr. 585 41-7 

2nd ,, 722 51-4 

ard ,, 681 48-5 

a «-. 433 30-8 
1924— 

Ist Qr. 2,451 174-6 

2nd ,, 4,244 302-3 

3rd 3,031 215-9 

4th 2,810 200-1 
1926— 

Ist Qr 4,401 313-5 

2nd ,, 4,530 22-6 

ard ,, 3,787 269-7 

4th ,, 3,322 236-6 
1928— | 

Ist. Qr. 5,767 | 410-8 

2nd ,, 7,513 | 535-1 

3rd 3,204 234-6 

4th 3,394 241-7 
1929— 

Ist Qr. 6,639 472-9 

2nd ,, 7,756 552-4 

3rd ,, 3,486 | 248-3 

4th 2 928 208-5 
1930— 

Ist Qr 5,573 396-9 

2nd 4,734 337-2 

3rd 2 O82 148-3 

4th 1,841 131-1 
1931- 

Ist Qr. 2,739 | 195-1 

2nd ,, 193-9 

3rd ,, 86-4 

4th 67-2 | 
1932- — 

Ist r. ve 

2nd 7 146-9 

3rd ,, 73°1 | 

4th ,, 69-8 
1933-- 

Ist Qr. 1,767 125-9 | 

2nd ,, 1,840 131-1 

3rd ,, 1,030 73-4 

4th ,, 1,162 82-8 


TABLE I1I.—U.K. Exports or Motor Cycies AND Parts. 
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firms in the motor cycle and cycle industry which 
are also manufacturing motor products. 

TaBie I.—Hmployment in Construction of Motor 
Vehicles, Cycles and Aircraft. 














Motors, Cycles and Aircraft. 
Year. Index of 
Number Number Number No, Em- 
Insured. | Un- | Kmployed.| ployed 
| employed, | (1923 = 
| 100). 
— —- _| 
1923 -| 191,830 16,108 175,722 100-0 
1924 .| 203,840 | 16,145 187,195 106°5 
1925 .| 214,840 14,100 200,740 114°2 
1926 .| 224,040 21,609 202,431 115-2 
1927 .| 232,860 18,339 214,581 122-1 
1928 -| 234,830 22,015 212,815 121°1 
1929 .| 245,410 17,614 227,796 129-6 
1930 ‘| 247/140 | 40,647 | 206,493 | 117°5 
1931 -| 251,320 } 57,462 193,858 110°3 
1932 ..| 252,080 | 55,779 196,301 | 111°7 
1933 |} 261,720 | 217,552 123°8 


44,168 


From other indications, it would seem likely that 
little of the improvement during 1933 can be attri- 
buted to the motor cycle and cycle industry. The 
motor industry is responsible for the major part 
of the improvement, while the expansion of aircraft 
production has also contributed its quota. 

(a) Motor Cycles. 

The production of motor cycles in recent years 
is estimated to have been as follows :— 


Tasie II.—Production of Motor Cycles. 


1907 3,800 1926 140,000 
1919 65,000 1927 162,000 
1920 100,000 1928 144,000 
1921 80,000 1929 148,500 
1922 60,000 1930 120,500 
1923 80,000 1931 77,000 
1924 110,000 1932 68,000 
1925 120,000 1933 58,000 


For the main part of the drop in production 
during 1933, the home market has been responsible, 











s and Tricars. Parts. 
Value. Value. 
£ Index £ Index 
(1913 = 100), (1913 = 100), 
61,106 100-0 18,111 100-0 
| 
41,114 67-3 19,995 =| 110-4 
50,378 82-4 21,181 117-0 
42,602 =| 69:7 23/523 129-9 
26,109 | 42-7 20,097 | 111-0 
| 106,368 =| 174-1 | 53,046 | 292-9 
| 487402 | 306-7 | 68,082 375-9 
| 180,017 | 212-8 64,828 358-0 
| 118,351 193-7 60,119 =| 331-9 
| 168,308 | 275-4 79,590 | 439-5 
175,621 287-4 75,297 415-8 
| 141,436 231-5 63,008 =| 347-9 
| 116,558 190-7 51,111 | 282-2 
| 244,664 400-4 97,589 538-8 
308,622 505-1 130/290 719-4 
154.249 «=| «252-4 | 101845 | ORS 
132,493 | 216-8 92,181 | = - 609-0 
| 
279,170 456-9 | 619-1 
330,832 541-4 | 851-9 
149,079 244-0 | 614-1 
128,849 210-9 | 402-1 
238,756 | 390-7 695-0 
201,674 | 330-0 | 663-6 
89,494 146-5 339-1 
81,141 | 132-8 | 267-8 
| 119,608 =| 195-7 | 372-4 
118,025 193°1 | 374-9 
| 48,671 | 79-7 | 265-3 
37,506 | 61-5 230-6 
89,678 | 146-8 48,792 269-4 
82,248 | 134-6 55,738 307-8 
37,925 62-1 | 32,602 180-0 
35,821 | 58-6 29,465 162°7 
65,703 | 107-5 39,321 217-1 
69,269 | 113-4 | 43,623 | 240-9 
38,306 | 62-7 35,558 196-3 
46,527 76-1 277 172°7 
| 








statistics, however, the Ministry of Labour has not 
found it possible or convenient, probably for this 
very reason, to separate these industries. The 
official statistics, given in Table I, are dominated 
by the motor industry, which is by far the largest 
employer in the group. They are nevertheless 





significant, as to the trend of activity of the many 


exports having remained at the substantially 
reduced level of 1932. There has been a develop- 
ment during the year of the single-cylindered 
machine at the expense of the twin-cylindered 
bicycle. A considerable stimulus has also been 
imparted by the tax concession on the lightest 
types to sales of the cheapest machines. The 
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: a 
turnover of the industry has consequently contracted | are given in Table IV. By the last quarter of 1931 | the small four-wheeled car in times of prosperity, 


more than the quantity of production. That this 
situation will not be quickly remedied is suggested 
by the decline of the total number of motor cycles 
in use in the United Kingdom from 627,000 in 1931 
to 584,000 in 1932 and 546,000 in 1933. 


Exports in 1930 were 30 per cent. below those of | 
1929 and in 1931 50 per cent. below those of 1930. 


In 1932 the rate of decline was much slower, and 
by the end of 1933 it had ceased. Indeed, the last 
quarter of 1933 is the only example in the whole 
series of fourth-quarter exports being larger both 
in volume and value than those of the preceding 
quarter. As they were also considerably larger 
than those of the corresponding quarter of the 
previous year, there is a definite indication that 


the bottom has been reached and the prospects for| cycle industry is how far the recent falling off in | 


the New Year are favourable. 


during 1932 and 1933 there was an excess of re- 
exports over imports both in volume and value in 
complete machines, while in parts the value of net 
imports for the whole year 1933 was £300. 

The complete ascendancy of the British industry 
in the home market is reflected in the increased 
hold it has gained over international export business. 
In Table V the value and in Table VI the number of 


facturing countries is compared for recent years. 
Although these exports are in total only one-fifth 
of the pre-slump total, British exports have only 
fallen to one-third of the 1929 level. 

The principal economic question before the motor- 





demand is attributable to the depression and how 





these had dwindled to very small proportions, and | 


and the pedal cycle in times of adversity, encroach 
| upon the opposite price extremes of the motor cycle 
|market. In the view of the present writer, with the 


Taste VII.—U.K. Production of Pedal Cycles. 


1924 704,352 1929 840,000 
} 1925 640,000 1930 660,000 
1926 680,000 1931 535,000 
| 1927 680,000 1932 520,000 

1928 725,000 1933 600,000 


exports of motor cycles from the principal manu-| return of prosperity and the further cheapening of 


the product, neither of these factors will be sufficient 
to prevent the increase of British and world regis- 
trations to higher levels than have yet been reached. 
(b) Pedal Cycles. 
The pedal-cycle 


industry has maintained its 


Taste VIII.—U.K. Exports of Pedal Cycles. 


| 


TABLE IV.—U.K. Ne orTs oF Mo’ Cyoums a ARTS. . Index , Index 
TABLE IV U.K. Ner Imports or Motor Cyoies anp Par —— Number. | (1913 = | vanes | (1913 = 
i age. 100). * | 100) 
| Motor Cycles and Tricars, Parts. = e* , _ 
1913 .. 12,308 100-0 50,790 100-0 
Monthly Average Value. Value. 1922— 
Ist Qr. 5,177 2-1 41,251 81-2 
| 2nd ,, 5,780 47-0 40,552 79-8 
Number. | Index € Index ‘ Index $rd ,, 6,435 52-3 | 44,518 87-6 
' } (1913 100) (1913 100) fs 1913 100). 4th 5,689 46-2 34,677 68-3 
1924 
Ist Qr. 14,875 120-9 76,241 | 150-0 
1918 117 100-0 705 100-0 6.801 100-0 2nd ,, 16,800 136-6 87,162 | 171-6 
1022 3rd ,, 17,178 139-6 86,752 170-7 
Ist Qr 95 1-2 166-7 4,511 66-3 4th ,, 18,074 146-9 91,163 179-5 
nd ,, 110 94-0 156-9 5,189 76-3 1926 | 
rd 46 39-3 51-6 4,175 61-4 Ist Qr 28,989 235-6 132,864 261-6 
ith ,. 71 60-7 80-5 3,442 50-6 2nd 21,249 172-7 93,608 184-3 
1924 3rd ,, 23,170 188-3 95,736 188-5 
Ist Qr 16 13-7 728 19-2 1,466 21-6 4th ,, 19,043 162-1 80,979 159-4 
2nd ,, 31 26-5 1,569 41-3 1,372 20-2 1928 
trad 18 15-4 200 1,929 28-4 Ist Qr. 29,457 239-4 119,024 234-3 
4th 6y 9-0 2 O85 80-0 1,435 21-1 2nd ,, 29,542 240-1 122,666 241-8 
1926 3rd ,, 23,902 194-3 93,380 193-7 
Ist Qr 6 pl 170 4-5 925 13-6 4th ,, 30,066 244-4 | 112,609 221-7 
nd ,, 3 2-6 115 3-0 863 12-7 1920— 
ird 12 10-3 82 15-3 R86 13-0 lst Qr. 32,996 268-1 122,661 241-8 
4th 4-3 07 5 576 8-5 2nd ,, 30,523 248-1 122,894 242-0 
1928 Srd , 24,605 200-0 05,667 188-4 
Ist Qr 8 6-38 416 1-0 07 13-3 4th ,, 34,574 281-0 122,692 241-4 
nal 18 15-4 810 21-3 1930— 
tre 401 9 Ist’ Qr. 28,716 233-4 106,406 209-5 
ith 12 10-3 58 14-7 670 9-9 2nd ,, 22,022 179-0 87,746 172-8 
1v20 Srd , 16,705 135-8 66,210 130-4 
Ist Or ’ 77 300 10-3 1,472 1-6 4th ,, 14,939 121-4 64,902 108-1 
znd s 6-8 370 9-7 362 3 1931 
ird 11 4 475 12°5 563 8-3 ist Qr 15,088 122-6 54,272 106-9 
ith 6 I 129 3-4 634 10-1 2nd ,, 16,349 182-9 y 119-3 
1030 Srd ,, *2,136 98-6 48,234 85-1 
lst Or 26 2-2 628 16-5 457 6-7 4th ,, 14,477 117-7 46,287 91-1 
nd 42 ’ 006 23-9 402 5-9 1932- 
tra t 1 215 7 509 7:5 Ist Qr 12,860 104-5 44,705 88-0 
4th 4 $4 180 4-7 438 6-4 2nd ,, 14,335 116-5 48,302 95-1 
1931 3rd 11,390 92-6 34,499 | 67-9 
Ist t 4 156 4-1 14 0-2 4th 14,693 119-4 42,213 838-1 
nd 7 v 225 5-9 480) 7-2 1933 | 
rd 346 5-1 Ist Qr 14,943 121-5 43,771 86-2 
ith 10 8-5 245 6-5 Is4 2-7 2nd ,, ‘ --| 13,820 112-3 40,141 79-0 
1u32 Nil Nil Nil 3rd ,, se .-| 16,786 136-4 47,824 94-2 
1933 Nil Nil Nil 4th 23,457 190-7 63,195 124-4 
TABLE V.—INTERNATIONAL EXPORTS OF MOTOR CYCLES. VALUE £000’s. 
| 
1913 1924 1928 1929. 1930. 1931. 1932. 1933. 
= | | 
re re > re » | | > 
tooo | gtat. || £000 | cent. || £00 | eta, || $000 | dest. || 2000 | cess, |} £000 | dest. || 000 | cost, |} £000 | ¢tet 
—————_—}-—— _——— : = 
United Kingdom | 609-5 1,626 59-1 2,520 65-9 2,664 67-25 1,833 63-7 |) 980 56-3 765 68-9 | 668 73-8 
diermany 130 12-3 77 2-8 211 5 316 8-0 316 11-0 250 | 14-4 140 2-6 45 5-0 
U.S.A 154 14-6 || 07 32-9 905 23-7 764 19-3 550 19-1 391 | 22-4 122 11-0 122 13-5 
France 7 3-5 143 5-2 186 4-9 205 5-2 180 6-2 120 6-9 || s4 7°5 70 7-7 
Total 1,054 100-0 2,753 100-0 $,822 100-0 3,949 100-0 2,879 100-0 1,741 100-0 1,111 100-0 905 100-0 
TABLE VI.—INTERNATIONAL EXPORTS OF MOTOR CYCLES (NUMBER). 
| 
1926 1928 1929 1930 1981. 1932. 1933. 
Per Per Per , Per . Per Per Per 
No Cent N Cent No Cent No Cent. | No. Cent No Cent. No Cent. 
United Kingdom 8,120 ’ 58,904 59-9 62,428 60-1 42,689 58-8 23,900 | 54-9 19,920 69-4 18,000 75-2 
CGlermany 2.156 2-7 4,681 4-7 7,540 7°3 7,554 11-4 7,300 16-8 3,504 12-2 1,300 5-4 
U.S.A 22,670 28-1 18,934 19-9 16,265 15-6 10,262 1 5,400 12-4 2,000 7-0 1,900 7-9 
France O52 6-3 6,970 7-0 6,978 6-7 5,702 7°8 3,964 9-1 1,968 6-8 1,640 6-9 
Belgium 2,497 l 9,534 5 10,722 10-3 6,444 8-9 2,980 6-8 1,320 4-6 1,100 4-6 
Total 80,405 100-0 100,023 100-0 103,933 100-0 72,651 100-0 43,544 100-0 28,712 100-0 23,940 100-0 
——— — - ———— - — Lt a - —_ 
Analysis of the destination of these exports shows | far to more enduring causes. Admittedly two views| position throughout the slump better relatively 


a very marked increase in the South African demand 
and a satisfactory improvement in the takings of 
Germany and Sweden. Experience in Australia 
was less satisfactory, while New Zealand took only 
half as much as in 1932. In the remaining countries 
there was a distinct improvement on balance. 

As regards foreign competition in the British 
market the figures of net imports for recent years 


may justifiably be advanced on this question. The 
principal outlet for these machines is to youths of 
the middle class and the artisan class. Both of 
| these sources of demand have been very severely 
curtailed by the depression, and with « revival of 
wages and salaries will again expand. Much the 
greater part of the decline can undoubtedly be 
ascribed to this cause. It is, however, true that 





\than the motor-cycle industry. This has been duc 
partly to the accession of recruits from amongst 
motorists and motor-cyclists who can no longe! 
afford the more expensive vehicles. But it is part!) 
also due to the return of the pedal cycle to popu 
larity amongst the masses for pleasure purposes 
Home demand has thus been well maintained. 
| while exports during 1933 have at last turned 
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upwards in decisive fashion. Production, as will be 
seen from Table VII, is estimated in consequence to 
have exceeded considerably the level of 1931 and 
1932. 

The course of exports is shown in Table VIII. Be- 
side the steadiness of exports in the early part of the 
year and the marked strength in the last quarter, 
the main feature of this table is the maintenance 
of the reduced average value per cycle, which at a 
little under 3/1. compares with over 4/. in the pre- 
slump period. This very competitive price gains 

TaBLe IX.—U.K. Net Imports of Pedal Cycles. 











» Index | Index 
aay Number. | (1918 = | Y@U® | (1913 = 
age. | 100). oe) a 
| | | 
1913 | 30 100-0 218 100-0 
1922— 
ist Qr. 116 386-7 427 200-5 
2nd ,, 103 843-3 | 335 157-3 
3rd ,, 125 416-7 366 171-8 
4th ;. 180 433-3 388 | 182-2 
1924 
Ist Qr. 82 273-3 $72 174-6 
2nd ,, 121 403-3 811 380-8 
Srd ,, 114 380-0 707 331-9 
4th ;, 48 160-0 | 310 145-5 
1926— 
Ist Qr. 135 450-0 | 424 199-1 
2nd ,, 142 473-3 | 825 | 387-3 
$rd , 74 246-7 | 417 195-8 
4th ;, 34 113-8 218 100-0 
1928— 
Ist Qr. 30 100-0 | 207 | 97-2 
2nd ,, 161 536-7 988 | 463-8 
$rd |. 97 323-3 496 232-9 
' 4th 2 45 150-0 222 | 104-2 
929—. 
Ist Qr. 56 186-7 870 173-7 
2nd ,, 186 620-0 | 1,185 556-3 
3rd” 127 | 423-3 | 796 373-7 
4th |. 57 190-0 | 360 169-0 
1930- 
Ist Qr. 97 | 323-3 | 6585 251-2 
2nd ,, 107 | 356-7 | 721 338-5 
3d, lis#t ..| 9@ | 830-6 | 660 | 309-9 
aS a 68 | 108-3 362 170-0 
1931 | 
Ist Qr. .. it 54 «| «180-0 338 «=| 156-8 
Me ..| 176 | 586-7 | 1,086 | 486-4 
Srd |. | 125 416-7 | 735 | 345-1 
4th ,, yt | 310-0 500 234-7 
1982 i aaa | Mm Ud] 
Ist Qr. .. ; 15 50-0 24 11°3 
—~ Pee : 15 50-0 52 || (44 
3rd ,, * 10 | 933-3 15 | 7-0 
71 


ith ,, én ae 136 453-3 79 3 





added keenness in many markets from the depre- 
ciation of sterling and, apart from the fantastic 
prices quoted by Japanese exporters, makes the 
British industry unassailable. The menace of 
Japanese competition which has recently assailed 
the cycle trade does not spring from any superior 
efficiency. The Japanese product is of inferior 
quality and is manufactured under conditions which 
are not comparable with those in Western countries. 
There are indications that this extraordinary com- 
petition will be met by extraordinary Government 
restrictions. There is, moreover, a very general 


| awakening to the nature of this menace, which is 
not confined to the cycle industry, throughout 
Europe. 

This marked recovery was not confined to com- 
plete cycles. Exports of parts for assembly and 
replacement were two and a half times as great 
in value as that of complete machines, and showed 
a similar upswing at the end of the year. These 
developments have been due not a little to the 
added value built into the machines and their more 
attractive appearance and more elaborate acces- 
sories, in spite of the reduced cost made possible by 
improved production methods. 

Net imports during 1933, as will be seen from 
Table IX, were at very low levels until the last 
quarter, when a number of very cheap cycles 
(probably Japanese) were imported. For the 
reasons given above, it is unlikely that this threat 
will be allowed to develop. 

The import of parts, which prior to 1932 assumed 
important dimensions, has been maintained at a 
very low level. 

As pointed out in the last two series, the domi- 
nating factor in the prosperity of these industries 
is the level of employment of the wage-earning 
population. While no further recession was to be 
expected last year, it was not until the general 
reduction of unemployment in industrial countries 
set in in the middle of last year that the ground 
was prepared for increased activity. There is every 
reason at the beginning of 1934 to hope for a steady 
expansion of this movement and with it a return 
of greater prosperity to the cycle and motor-cycle 
industries. 


GIDEA PARK TO SHENFIELD 
WIDENING ON THE L.N.E.R. 


In the past the provision of only two lines of track 
on the Colchester main line of the London and North 
Eastern Railway between Romford and Shenfield has 
necessitated the operation of local and express services 
on the same lines. Widening between these two points 
has now been completed, resulting in the provision of 
two additional tracks. Widening from Romford to 
Romford Factory was completed in 1931, so that the 
company have four lines of track from Liverpool Street 
to Shenfield station. The railway bifurcates at this 
point, one branch leading to Colchester and Ipswich, 
and the other to Southend. The four lines of way 
enable local services to be run entirely independently 
of the express services on the through lines. The new 
lines were brought into use on January 1, from which 
date a number of additional trains have been put on 
and others extended between Liverpool Street, the 
outer suburbs, and the Eastern Counties. The new 
services represent an increase of approximately 5,500 
miles per week, and include improved rush-hour ser- 
vices to and from the stations lying between Romford 
and Ingatestone, and an additional restaurant-car 
express for Colchester, Yarmouth and Lowestoft. 
There are also a number of other new trains on the 











main line, and the Southend service has been con- 
siderably improved. It may also be mentioned that 
the widened lines have assisted in expediting the 
running of both up and down freight trains. Clear 
running has enabled goods locomotives better to 
negotiate the Brentwood Bank, and thus prevent the 
occasional hold-up on this bank which formerly 
occurred. Better facilities are offered for the running 
of the return Continental freight trains, and finally, 
shunting operations at Harold Wood, Brentwood, and 
Shenfield, which formerly handicapped the general 
train running, are now considerably facilitated. 

The widening extends from 14 miles 10 chains to 
20 miles 40 chains, a distance of 6 miles 30 chains. In 
connection with the widening, it has been necessary 
to construct a single line of railway beyond Shenfield, 
about a mile and a half in length. This line leaves 
the main lines to the east of Shenfield station on the 
down side. It runs roughly parallel to the Colchester 
line, on the down side, for a distance of about a mile, 
|and then passes under the Colchester lines near mile- 
post 21 and effects a junction with the down line to 
Southend at mileage 21 miles 30 chains. This line, 
known as the Southend loop, permits traffic proceeding 





to Southend to pass under the Colchester line, and 
thence to the Southend branch, without interfering 
with traffic passing to and from the Colchester main 
| lines. 

Extensive alterations to bridges were necessary in 
| carrying out the work. Two bridges over the railway 
| to the east of Gidea Park station were removed entirely, 
as they were no longer required; three over-bridges 
were reconstructed, and the abutments of three others 
were underpinned. Ten underbridges were recon- 
structed and widened, and three entirely new bridges 
were built. Two public footpaths were diverted, one 
across the railway being now carried on a footbridge. 
The county and district authorities took the oppor- 
tunity to widen and improve the roads crossing over 
and under the railway, and in this connection, four 
underline and two over-bridges were rebuilt to meet 
their requirements. In all, 22 bridges were involved in 
the widening operations. 

Owing to the great depth of the cutting between 
Brentwood and Shenfield, and to avoid extensive 
excavation in widening the cutting owing to the 
treacherous nature of the soil, heavy retaining walls 
on both sides of the railway were constructed, as shown 
in the accompanying illustration. These have a total 
length of 24 miles, and are in places 20 ft. high. The 
total quantity of excavated material removed in the 
construction of the widening and in new work amounts 
to 548,000 cub. yards. Of this quantity, 367,000 
cub. yards were deposited to form new embankments 
and filling to platforms, and in widening the approaches 
to bridges, the remainder being tipped to spoil. On 
account of the poor quality of the excavated material, 
and where the land available to accommodate the 
widening was limited, some sections of the embankment 
had to be formed with ash filling. 

To obtain full benefit from the additional lines of 
way, the stations had to be considerably altered and 
enlarged. At Harold Wood station, the old up plat- 
form has been lengthened to 520 ft., and an island 
platform and new down platform, each 520 ft. long, 
have been built. At Brentwood, the old down plat- 
form has been lengthened from 500 ft. to 600 ft. The 
old up platform has become an island platform, 
widened and lengthened to 600 ft., and a new up side 
platform has been built. New booking offices have 
been provided both on the up and down sides of the 
station, and new parcels offices on the down side. 
A new footbridge connects the booking offices and 
gives access to the platforms. New waiting rooms 
and lavatories have been erected on each platform. 
The streets adjoining the station have been widened 
so that cars may draw up to the booking offices clear 
of street traffic. 

At Shenfield the old up platform has been lengthened 
from 500 ft. to 640 ft. The old down platform is now 
an island platform, 600 ft. long, and a new platform 
600 ft. long has been constructed on the down side. 
New station buildings, booking and parcels offices have 
been erected at street level, and access to the plat- 
forms is by means of a subway under the platforms ; 
electric lifts have been provided for luggage. New 
waiting rooms and lavatories have been built on the 
platforms. At Harold Wood new booking and parcels 
offices have been built. A footbridge over the railway 
gives access from Gubbins Lane via the booking office 
to all platforms. New waiting rooms, lavatories, &c., 
have been erected on the platforms. In addition to 
the building alterations, the various station yards 
have been remodelled and enlarged. 

The widening scheme included the introduction of 
searchlight-type colour light signals controlled by alter- 
nating current track circuits. The construction of two 
new signal cabins at Brentwood and Shenfield has 
enabled five existing cabins, Harold Wood, Brentwood 





station, Brentwood yard, Ingrave and Shenfield, to 
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he dispensed with. The signalling between the inter- 
lockings at Gidea Park, Brentwood and Shenfield is 
automatically controlled by the track circuits. In 
1928, two automatic sections on the line and 
one automatic section on the up line were introduced, 
thereby enabling a signal box to be closed between 
Harold Wood and Brentwood, and this working is 
covered in the new scheme. The installation provides 
for a traffic headway of 3 minutes and is laid out 
to suit future direct-currect electrification. if and when 
installed, excepting that impedance bonds will have to be 
added to the track circuits when such electrification is 
required. The new cabins at Brentwood and Shenfield 
are equipped with 80 lever and 130 lever mechanical 
frames, respectively, but 12 sets of points controlled from 
these boxes beyond the manual distance of 350 yards 
are arranged to be worked electrically. The necessary 
searchlight signals within station limits are also con- 
trolled from these frames. 

The contractors for the general work, including 
earthworks, bridges, platforms, retaining walls, &c.. 
were Messrs. Sir Robert McAlpine and Sons, Limited, 
of 50, Pall Mall, London. Messrs. George Longden 
and Son, of Neepsend, Sheffield, were the contractors 
for the station 5uildings and paving to platforms. 
The whole of the work has been carried out to the 
instructions and designs of Mr. C. J. Brown, C.B.E., 
M.Inst.C.E., Engineer of the Southern Area of the 
London and North Eastern Railway, and under the 
immediate supervision of Mr. R. J. M. Inglis, 
M.Inst.C.E., the Assistant Engineer, Construction. 


down 


2-6-0 TYPE LOCOMOTIVES ON THE 
LONDON MIDAND AND SCOTTISH 
RAILWAY. 

Tur London Midland and Scottish Railway 
had in use for some time a class of 2-6-0 type engines 
of which there are in service some 245. Mr. W. A. 
Stanier, chief mechanical engineer of the company, 
has just put on the line the first of 40 new engines of 
somewhat modified form. The new design is shown in 
Figs. 1 to 3 above. 

The principal differences between the new and the 
old consist in the introduction of the tapered boiler, 
the raising of the pressure from 180 Ib. to 225 Ib. per 
square inch, the introduction of top feed, and the 
alteration in the size of the cylinders from 21 in. by 
26 in, to 18 in. by 28 in. In all these matters it will be 
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seen that Mr. Stanier is importing the influence of the | 
practice he had so long been familiar with on the 
Great Western Railway, on which the tapered boiler is 
standard, the pressure is 225 lb., top feed is used, and 
the tendency has been to run to long strokes. 

The engines are fitted with superheaters giving a 
moderate degree of superhe at. The feed is introduced 
through two valves in the centre course of the barrel 
delivering into distributing trays. The barrel is 11 ft. 
10,4 in. long and has a diameter of 5 ft. at the front 
end, increasing to 5 ft. 82 in. at the back. The firebox 
is 9 ft. 3 in. long, and the grate area 27-8 sq. ft. The 
firebox heating surface is 155 sq. ft. The boiler is 
fitted with 160 2-in. tubes and 14 tubes 54 in. in diam., 
the total tube surface being 1,256 sq. ft. The super- 
heater consists of 14 elements, having a surface of 
193 sq. ft. The total combined heating surface is 
therefore 1,411 sq. ft. The cylinders being 18 in. in 
diam. by 28 in. stroke, and the working pressure 225 Ib., 
at 85 per cent. working pressure, the traction effort is 
26,288 Ib. 

The boilers are fitted with two 2} in. pop safety 
valves, and a manifold provides for ejector and steam 
brake, injectors, warming cock, whistle and pressure | 
gauge. The main regulator is incorporated in the 
superheater header. 

The smaller diameter of the cylinders has made it 
possible to adopt an horizontal arrangement for them. 
They are fitted with piston valves. Piston valves and 
cylinders are lubricated mechanically with steam 
atomisation. The rod packing is also mechanically 
lubricated, as well as the coupled wheel axle boxes. 





ENGINEERING TRAINING AND 
EDUCATION. 


Andrew Carnegie Research Fund.—The Council of 
the Iron and Steel Institute is prepared to make 
annually a limited number of grants from the research 
fund founded by the late Mr. Andrew Carnegie in aid 
of metallurgical research work. The object of the 
scheme is not to facilitate ordinary collegiate studies, 
but to enable students, who have passed through a 
college curriculum or have been trained in industrial 
| establishments, to conduct researches on problems of 
| practical and scientific importance relating to the 
| metallurgy of iron and steel and allied subjects. Candi- 
| dates, who must be under 35 years of age, must make 
their application before the end of February on a 
special form obtainable from the secretary of the 
Institute. The value of the grant will depend on the 
nature of the proposed research, but the maximum 
amount granted in any one year will, as a rule, not 
exceed 1001. The results of the research must be 
communicated to the Institute. 


Tae Late Mr. H. Becuer.—Mr. Harry Becher, who, 


we regret to state, died at his home at Burnham-on 
Crouch, Essex, on January 7, was for many years 
connected with the construction and repair of 


Thames bridges. The son of the late Mr. Michael Becher. 
he was born on June 24, 1861, and received his scientific 
education at Trinity College, Dublin, finally obtaining 
the B.A. degree. In 1883 he was articled to the late 
Sir J. W. Bazalgette, who subsequently put him in 
charge of repairs to the Lambeth Bridge and Albert 





The coupled wheels are 5 ft. 6 in. in diameter, the 
leading wheels 3 ft. 34 in. The drivers have rims of | 
triangular section, the tyres being kept in place by 
Gibson retaining rings. The counterbalances are built 
up of plate, with lead filling. The two-wheel truck 
has a radius bar 6 ft. 7} in. long. The cab is well 
closed in, with sliding side windows. 

The weight of the engine in working order is 65 tons, 
and of the tender 42 tons 4 cwt., making a total of 
107 tons 4 ewt. The tender accommodates 5 tons of 
coal and 3,500 gallons of water, and is fitted with 
pick-up gear. 


Tar Juntor InstrrvutTion or ENGINgEERS.—Mr. Firnest 
King, Wh.Ex., M.I.Mech.E., has been elected chairman 
of the Junior Institution of Engineers for the present 
year. 








Suspension Bridge. He was afterwards resident enginee! 
on the new bridge at Battersea under the Bridges Engi 
neer of the Metropolitan Board of Works, and later of 
the London County Council. In 1888 he became respon 
sible, under the Bridges Engineer, for the maintenance 
and repair of the Thames bridges under the care of the 
London County Council. He had also charge of new 
contract work on main-line sewers and street-widening 
schemes carried out by the L.C.C. in the N.W. district 
Mr. Becher was appointed assistant Bridges Engineer 
under the L.C.C, in 1891, and during the years which 
followed had charge of contract as well as repair works 
for the Thames bridges. These included the construction 
of four new swing bridges on the Isle of Dogs, the building 
of Parliament Hill Bridge over the North London 
Railway, the rebuilding of Highgate Archway, and the 
building of the new bridge at Vauxhall. He was elected 
an associate member of the Institution of Civil Engineers 
on December 3, 1889, and was transferred to the rank 
of member on December 12, 1905. 






































































s 
= 


SERS 


mete 











JAN. 19, 1934.] 


AUTOMATIC METER 








ENGINEERING. > 


FOR THE OUTFLOW FROM FIELD DRAINS. 
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| contained in a small conical bucket L and is thus 


| sealed. The action of syphon A sucks air from tube K 





Hour. 


and, the water level being just below F, this suction 
pulls the water over and starts the large syphon B, 
| which then proceeds to empty the tank. The bucket 
| L is at one end of a hinged beam carrying a compen- 
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sating weight and an enclosed mercury switch on the 
opposite side of the fulerum. The discharge from the 
syphon B depresses the bucket L and tilts the beam, 
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| causing the mercury switch to complete an electric 
| circuit. When the water level falls, under the emptying 
| action of the large syphon, to the level M, the syphon 
breaks and the bucket returns to the original position, 
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retaining sufficient water to seal tube K. The upper 
; and lower positions of the bucket are determined by 
adjustable stops. 

The rate at which the tank empties is a differential 
| rate, being the difference between the inflow into 
| the tank and the discharge rate of the large syphon. 
The latter depends on the head of water under which 
it is working, and is a maximum at the beginning of 
the syphon action and a minimum at the end. The 
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maximum inflow into the tank with which the meter 
can deal is determined by the minimum discharge rate 
of the large syphon, for at greater inflow rates than 


21st. 
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AUTOMATIC METER FOR MEASUR- 


ING THE OUTFLOW FROM FIELD 
DRAINS. 
z ONE aspect of research on the subject of field drainage 
: is concerned with the effectiveness of systems of drains 
q differmg in type and in layout in removing surplus 
: water from various classes of land and types of soil. 
H Although the quantity of water discharged is not the 
: only criterion by which this effectiveness is judged, 
: yet this quantity, together with the time and duration 
‘, of its occurrence, is of considerable interest and impor- 
P| tance in the study of any system. It is not easy to 
3 find a tlow meter which will satisfy the conditions 


equired for this type of field work. These require- 
may be stated (1) the meter must not 
interfere with the functioning or free flow from the 


ments as: 


system 2) it must be capable of dealing with rates 
ot flow from zero up to the estimated maximum 
discharge; (3) it must be automatic in action and 
preferably self-recording ; (4) it must be compact, 
particularly as regards depth, since it has to be installed 


helow the outlet and yet above the maximum height of 
vater in any ditch into which the system discharges ; 
it must not be affected by silt which comes down 
with the water discharged; (6) it must be robust, 
simple mechanically, easy to install, and comparatively 
cheap. 

\s a contribution and preliminary to work in this 
branch of agricultural research, the Institute for 
Research in Agricultural Engineering, University of 
Oxtord, has, as a result of considerable experimental 
3 work, designed, made, and tried out in the field a 
meter which is shown in situ in Fig. 1 and is described 


en ee een ae ee 


below. 

lhe principle upon which the meter works is that of 
3 te automatic concentric syphon, such as is used on 
ome forms of recording rain gauge. The two legs of 
the syphon are co-axial, the longer discharge leg being 
inside the shorter inlet leg. The clearance at the top, 


where 








the water changes direction, need only be one- | 





this the water level in the tank will never fall low 
| enough to break the syphon. To facilitate breaking 
quarter the diameter of the inner tube. If, therefore, | when the difference between the inflow and minimum 
the inner tube be small, the clearance is of capillary | outflow rates is small, i.e., when the water level towards 
dimensions. When the level of the water rising in the the end of the syphon action is falling very slowly, 
outer tube reaches the top of the inner tube, capillarity | the tube N is bell-mouthed and surrounded by a 
| saucer P, which confines the area of the water affected 


assists the starting of the syphon action. Such a 
syphon will start automatically at very low rates of | at the end of the syphon action and causes a quicker 
fall in the water level. The space below the level P 


inflow to the syphon, but would empty a container | 

far too slowly to cope with any considerable inflow. | is not operative and serves to catch any silt brought 

A large syphon on the same principle will discharge | down by the water under observation. 

rapidly when once started, but it will not start auto- A detachable baffle plate R extends across the tank 

matically except at considerable rates of inflow; the | at right angles to the direction of inflow. It is per- 

water merely trickles over into the inner tube at the | forated except for a few inches opposite the inflow, 

rate of inflow and the syphon action is not started. | and serves to damp down the disturbance caused by 
the inflowing water. The tank is provided with a 


This difficulty has been surmounted by using both a 
small and a large syphon, the small one serving to | drain plug S by which it can be completely emptied 
A number of discs T are suspended 


start the large one. The two syphons A, B, Fig. 2, | or washed out. 
are mounted in a tank C, 14 in. by 14 in. by 54 in. | from a bracket through a universal joint. These are 
(internal dimensions), with an effective capacity of | set at }-gallon intervals and serve to determine the 
just over 2 gallons. The syphon A is in a separate | flow during calibration and, if required, during observa- 
compartment D open at the top. The water to be | tions in the field. The meter is calibrated in the 
measured flows freely into the tank, and when the | laboratory against known rates of flow, and a calibra- 
level rises to the top of compartment D it overflows | tion curve is plotted. The meter is supported in a 
into that compartment. The edge at which this | cradle U, which, for laboratory purposes, stands on 
overflow takes place is not horizontal, but slopes | three adjustable feet which act as levelling screws. 
upwards from point E, which is .~; in. below the top | These feet are replaced by flat plates for handling and 
of the tube F, to point G, which is ,°; in. below F; | transport purposes. In the field the cradle is hung 
from a framework which straddles the ditch, as shown 
in Fig. 1. The framework is set up approximately 


this slope occupies two-thirds of the circumference of 
the neck H, the remaining one-third, J, being hori- 
horizontal on firm ground 4 in. to 6 in. below ground 
The hooks are adjustable at V, Fig. 2, for 


zontal and ,'; in. above F. This ensures that the 

water flows into D at a definite point E at low rates of level. 

flow and over increasing lengths of the slope EG levelling purposes, and a cover is placed over the 

as the flow increases. The function of J is to prevent | framework. The mercury switch is connected by a 
cable to a battery (the voltage depending on the 

length of cable used) and an electromagnetic pen 


the flow of water into D over the whole circumference 

of H and so allow room for the air to escape from D. 

The neck H is of smaller diameter than the rest of D | registering on a moving time chart, the battery and 

to give a quicker rise of water level as it reaches the | clock being suitably housed at some convenient place 
in the field. The frequency with which the tank fills 

and empties is thus recorded. It is possible to fit 


top of syphon A, and so assist in starting it. The 
syphon A discharges through a Venturi tube which 
several pens to record on the same chart the outflows 
A length of time 


acts as a filter pump. This is connected below the 
The lower end of K dips into water! chart, as actually recorded in the field, is shown in 


tank by rubber tubing to the inner tube K of the | at different observation points. 
large syphon B. 
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Fig. 3, 
Values 


to 22, 


the speed of the chart being 1 in. per hour. 
of discharge from a drain over a period March 19 
1933, are shown in Fig. 4 correlated with rainfall 
as determined by up 
in the same field. 

In the field, the meter has functioned satisfactorily 
rate which averaged 2 gallons in 25 hours. It is 
capable of dealing with rates of flow up to 4 gallons 
per minute. Such a rate would represent, for example, 


a self-recording rain gauge set 


ata 
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with a finite number of heaters is generally sufficiently 
higher than that of the Rankine cycle to make the 
thermal efficiency of the actual regenerative unit far 
superior to that obtained without regenerative feedwater 
heating. In this connection, attention is called to the 
bare possibility of having a higher engine efficiency with 
the regenerative unit than with the same turbine 
operating on the Rankine cycle, because it is possible, at 
full load or overload, to have the blades in the last 
stage of a turbine too small to handle efficiently the 
total throttle flow, and thus the last-stage leaving loss 
may become sufficiently large to counteract the effect 
of the heater losses in the regenerative unit. 

Ordinarily a turbine has but one supply of steam ; 
that is, the amount coming through the throttle valve ; 


| but in this high-temperature unit the turbine has two 


| 


approximately 50 per cent. of the rain falling on 
half an acre during a steady rainfall at the rate of 
| in. in twenty-four hours. There are several ways 
in which the meter can be made to deal with higher 
rates if required. The tank of the meter is of cast- | 
iron, and the remainder of the meter, with the excep- 
tion of the mercury switch, has been made in the 
Institute machine shop. Four more meters have been 


constructed, three of which have been recently 


installed. 

Che design of the meter was worked out by Mr. J. H. 
Blackaby, B.Sc., of the Institute for Research in Agricul- 
tural Engineering, but we understand that this method 


of using a concentric syphon was first suggested 
by Dr. Denham, Director of the Institute, who also 


assisted in the subsequent development of the meter | 


with criticism and advice. Other members of the 
staff of the Institute who have assisted in this work are 
Messrs. Wilson, Jevons, Cumming, and Resuggan 


THE THERMAL PERFORMANCE OF 
THE DETROIT TURBINE USING 
STEAM AT 1,000 DEG. FAHR.* 





By W. A. Carter, Detroit Edison Company, and F. O 
ELLENWooD, Cornell University 
Concluded from page 24.) 
Engine Efficiency and the Ideal Unit.—The thermal 


performances of turbines and turbine-generators may 
be expressed in terms of their thermal efficiencies, engine 
efliciencies, and rates of ene rgy consumption per unit 
mechanical or electrical energy delivered by the unit 
En h of these forms of expression is useful, and the 
one of most value depends upon the purpose for which 
the performance data are With a 
that steam of temperature or 
pressure than is usual, the 
the because 
more 


desired. turbine 


Uses higher higher 
efficiency 
this term 


other one the 


however, engine 


hecomes of greatest interest 
satisfactorily than any 
degree of perfection attained by such a turbine. The 
efficiency of any unit is defined as the ratio of 


the thermal efficiency of the actual unit to that of the 


ft A presses 


engine 


corresponding ideal unit. The word “ unit” in this 
definition may be taken to mean the turbine and its 
regenerative feedwater heaters, or the turbine-gene 


rator and heaters All real turbines have the following 
throttling at leakage at 
high-pressure and low pressure packings, leakag« 
nozzle and blade rotational 
velocity bearing and heat 
machine 
none of 
that can 
steam for any 
pressure, ' 


imperfections ; 
the 


bet ween 


admission, 
stages, losses, 
friction, 
all external parts of the 
he ideal turbine 
ause it is defined as 
all of the availabk 
apecified throttle 
number « 


exit loss, 


loases, 
transmission from 


to surroundings 


its has 
these 


utilise 


losses be i machine 
of the 


exhaust 


energy 
condition, und any 
extracting 
the 


heaters 
those 


iven f feedwater 


at the 


steam 


same actual 


pressures as used in 
turbine 

When a turbine the 
mnstitutes 
ick il 
number of heaters or the 


as are employed in the 


bleeds steam to heat feedwater. 
ombination of the turbine and its heaters c 
unit, and the 
an infinite 
umber of heater 


a regenerative corresponding unit 


lode 
may include same 


actual case 


Che choice of which ideal regenerative unit to select 
8 a standard on which to base the engine efficiency 
of the actual unit depends chiefly upon the purpose 


for which the results are needed. For those cases. 
however, in which a specific turbine has been operated 
snd tested with a finite number of heaters in use, there 
Important 


formance 


s one advantage in comparing its 
with that of an ideal unit having the 


number of heaters as the actual. 


per- 
same 
With this procedure 


the effect of the number of heaters in use on the engine 
efficiency is eliminatec, and the engine efficiency of 
the turbine and heaters will, therefore, be less than 
100 per cent., simply because of the imperfections in 
the turbine and heaters 

lhe actual heaters have certain losses, such as thos« 
dlue to throttling of the steam in its passage from the 
turbine to the heaters, heat transfer from the outside 
of the heater to the surroundings, and a terminal 
temperature difference hese heater losses are not 
large, but nevertheless they tend to make the engine 
fficiency of the regenerative unit somewhat less than 


that of the same unit operated on the Rankine cycle. 


However, the efficiency of the ideal regenerative unit 


. 
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York. 
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| satisfactory 


sources of supply. The chief one is that of the throttle, 
and the secondary one is the steam supplied to the 
regulator to seal the high-pressure packing glands 
from which some of the sealing steam passes to the 
first-stage shell and thus through the remainder of the 
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turbine. This secondary supply is used because steam 
of a lower temperature than the throttle steam is more 
as sealing steam. This secondary supply 
f steam complicates to a considerable extent the 
calculation of the efficiency of the corresponding ideal 
unit. which is considered to fulfil the following con- 
ditions: (1) The steam supplied to the ideal unit 
corresponds with that of the actual unit as to the 
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from each one, except the last, is considered as pumped 
| without losses of any kind to the next one of higher 
| pressure; from the last heater, the water is 
| sidered as delivered to the feed pump. (6) The exhaust 
pressure is the same as that of the actual turbine. 


con- 


Energy Consumption Rate.—Throughout this paper 
the term “ energy consumption rate ’’ (energy rate) of 
the unit is used instead of the more common one “ heat 
consumption rate” (heat rate). The former term 

preferred because it is a more accurate expression for 
any steam turbine, although the term “ heat rate” is 
entirely appropriate for a steam station. The resso1 
for this distinction becomes apparent after careful con 
sideration is given to the facts in the matter, regardless 
of what may have been heretofore commonly used 
Steam passes through a turbine under steady flow 


conditions, and this steam cannot, therefore, con- 
tinuously operate a turbine by merely having heat 
supplied to the fluid. Instead, the fluid must be con- 





stantly supplied with the more expensive mechanical 
energy delivered by suitable pumps before the absorp- 
| tion of heat takes place in a steam-generating unit. 
These two forms of energy supplied to the fluid ar 
simply and accurately taken care of, in the equations 
used in the calculations, by means of the enthalpies of 
the fluid at entrance to, and exit from the unit. Thus, 
the enthalpy of saturated liquid corresponding to th« 
feedwater temperature leaving the ninth-stage heater, 
| and not the enthalpy of the feedwater corresponding to 
its actual state leaving this heater, is taken. The actual 
pressure of the feedwater leaving this heater is several 
hundred pounds higher than the saturation pressur‘ 
| corresponding to the feedwater temperature, merel) 


because the feed pump is conveniently connected 
| between the ninth and fourteenth-stage heaters, as 
shown in Fig. 2, page 23, ante. The three heaters and 


their pumps form part of the complete unit, but the feed 
pump is not included and thus the energy credited to 
the unit by the feedwater leaving the ninth-stage heater 
|is determined by its temperature rather than by its 
| temperature and pressure. 
| 
| 


Test Data.—In addition to the summary given in Table 

I, page 23, ante, the principal test data were arranged in 
two other tables, of which one was needed to calculate 
| the efficiency of the ideal turbine and three heaters 
under various conditions, e.g., as in line 7c, Table I. In 


rol this preliminary table the pressures, temperatures, and 


| rates of flow were obtained from observed values for 
ithe actual unit; and the enthalpies and entropies 
| corresponding to the test data and the methods 


| calculation previously given were taken from Keenan’s 
|Steam Tables. In both preliminary tables the data 
| for the first eight runs were obtained with the exhaust 
| pressure held as near to 1-0 in. Hg as could be obtained 
by regulating the air leakage into the suction line of 
the vacuum pump, since they were made when cold 
condensing water was available. The remainder of 
| the runs, Nos. 9 to 24 inclusive, were made during 
|warm weather, when an exhaust pressure of 1 in. 
| could not be obtained under full-load conditions. For 
all these runs, whether regulated or unregulated 
exhaust pressures, the engine efficiencies given im the 
| preliminary table showing actual conditions, and in 
Table I, have been based on the ideal unit having the 
same conditions as those prevailing during the test; 
hence this latter table gives the actual engine efficiencies 
obtained with various exhaust pressures and throttle 
| temperatures. From the tables it may be observed 
that the highest value of the engine efficiency of th 
lturbine and heaters for 1,000-deg. F. steam and an 
| exhaust pressure of 1-01 in. as absolute was 79-5 pet 
cent., as shown for run No. On the other hand, in 
| run No. 9, when the oe pressure was 1-82 in. 
Hg absolute and the throttle temperature the same as 
| in run No. 1, the engine efficiency was 81-5 per cent 
This is in keeping with the general characteristics of 
turbines, since the lower exhaust pressure involves 4 
larger loss of available energy, owing to the greater losses 
due to moisture and to exit velocities from the wheels 
in the low-pressure region. The thermal efficiency in 
run No. 1, however, is greater than that in run No. 9, 
because the available energy is so much greater with 
the lower exhaust pressure. 











quantity and condition at each of the two points w here | To show the relation between the throttle tempera- 
steam is admitted. (2) All steam admitted to the | ture and the rate of energy consumption of the unit, 
ideal unit is assumed to have no throttling, leakage, | the data were reduced to a comparable basis in 4 
fluid friction, turbulence, or heat transfer in its passage | separate table. The correction factors in this table 
through the turbine. Any steam admitted, in addition | were obtained from the builder of the turbine, and 
to that at the throttle. is considered as mixed at constant | were seen to be almost negligible, except in certain 


pressure before entering the turbine with that at the 
throttle. (3) The number of ideal heaters are 
involved as in the actual unit; and the bleeding pres- 
are the same as those in the actual bleeder 
nozzles. (4) The amount of steam bled to each ideal 
heater is calculated to equal that which is just sufficient 
to heat, at constant pressure and without any losses, 


same 


sures 


all the feedwater entering the heater to the saturation | 
temperature corresponding to the pressure in the | 
actual bleeder nozzle. (5) The ideal heaters are con- | 


sidered to be of the “ contact at type, and the water 





runs where the exhaust pressure was much above the 
nominal value. Since the corrections due to variation 
in the exhaust pressure were appreciable for some runs, 
the manufacturer’s values of this correction were 
checked by actual test and found to be correct. Afte! 
obtaining the corrected energy consumption, the 
results were plotted as shown in Fig. 6, in which the 
triangles represent data for runs Nos. 1 to 8 inclusive. 
and the circles for runs Nos. 9 to 24 inclusive. Even 
though the two sets of runs were made several mo! ths 
apart, theresultsagree extremely well for the 1,000-des F. 
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steam ; this is largely due to the high degree of accuracy 
obtained by weighing all the water from the condenser. 
For the supplementary runs with steam at 900 deg., 
800 deg., and 700 deg. F. the results are also seen to be in 
satisfactory agreement, even though the condensate 
from the hot-well and heaters was measured by a Venturi 
meter. The largest deviation from the curve is seen to 
be 1-1 per cent., for the small load of 4,000 kW and a 
steam temperature of 700 deg. F. These curves show 
that for all loads from 4,000 kW to 10,000 kW the energy 
consumption rate of the unit was decreased about 
7 per cent. by changing the throttle steam temperature 
from 700 deg. to 1,000 deg. F. 

Additional curves representing the results obtained 
by using superheated sealing steam (¢ = 700 deg. F.) 
instead of saturated steam were constructed. The 
difference in the energy-consumption rate, however, is 

it large, especially at high loads, but the results 
clearly indicate that there is a slight thermal gain by 
using the superheated sealing steam. Such a result is 
to be expected because a portion of the sealing steam 

aks into the first-stage shell and there mixes with 
steam of much higher temperature. The tests made 
vith the superheated sealing steam are considered 
merely as supplementary ones, since the turbine was 
lesigned to use saturated sealing steam. 


Taste IV.—Radiation and Convection Losses from the 
Turbine and Heaters with 1,000-deg. F. Steam and a 
Load of 10,000 kW. 


Radia- 








Convec- . 
tion tion Rae I 
- B.Th.U. | B.Th.U. | 
per hour. per hour.) P®! hour 
High-pressure cylinder and cross- 
over . = 51,500 40,700 92,200 
Low-pressure cylinder 14,500 6,100 | 20,600 
‘'th-stage bleeder line 2,700 2,800 
l4th-stage bleeder line 21,500 7,200 | 2 
l7th-stage bleeder line 17,300 7,800 25,100 
ith-stage heater .. 5,400 1,600 7,000 
14th-stage heater. . 3,600 1,000 4,600 
17th-stage heater. . ae os 2,000 700 2,700 
Condensate line from the 17th to 
the 14th-stage heaters, the lines 
and pump for the heater drains. 4,700 1,700 6,400 
Condensate line from the 14th to 
the 9th-stage heaters including 
pump ° : e - 9,000 4,000 13,000 
Drain line from the 14th to the } 
17th-stage heaters , 4,500 2,000 6,500 
Drain line from the 9th to the 14th- 
stage heaters ee is - 7,000 3,000 10,000 
Line from the sealing steam pres- 
sure regulating valve to the shaft 
packing se ~~ il 1,600 1,000 2,600 
Total losses .. 145,300 79,600 | 224,900 


The engine efficiencies, as represented by the curves 
in Fig. 9, are plotted for runs Nos. 1 to 8 with the 
regulated exhaust pressure. These curves show that 
with 700-deg. steam the turbine would reach its 
maximum engine efficiency with a load only slightly 
above 10,000 kW, but that with 1,000-deg. F. steam its 
maximum engine efficiency would be attained with an 
appreciably higher load—probably 13,000 kW or 
14,000 kW. The losses due to radiation and convection 
from the turbine and heaters are given in Table IV 
load of 10,000 kW. This table shows that 
radiation accounted for about 65 per cent. of the total 
mount of heat transferred from the unit. This propor- 
tion decreased slightly for lower loads until it became 
62 per cent. with a load of 4,000 kW and 1,000 deg. 
steam. For this load the total loss by heat transmission 
was calculated to be 192,600 B.Th.U. per hour. In no 

ise was this form of loss a serious one, because the 
init was well insulated. 

Energy Balance of the Turbine.—An energy balance 
of a turbine is always of interest and value, because 
t shows at a glance the distribution of the net amount 
of energy supplied to the turbine. Such a balance has 
been prepared for run No. 1, since this was the one 
for the largest load carried, and is for 1,000 deg. F. 
team. The results given in Table V show that 
one-third of the energy supplied to the turbine was 
lelivered by the turbine shaft, and two-thirds were 
ibsorbed by the condensing water, the radiation and 
onvection losses being extremely small. After the 
energy absorbed by the condenser per pound of total 
flow is found, it then becomes possible, by the aid of 
the other data, to determine the state of the steam 
eaving the turbine. To make this calculation, the 
‘mount of steam passing to the condenser must be 
found in terms of the total flow to the turbine. 

The weighed water from the hotwell was 71,280 Ib. 
per hour, for run No. 1; the condensate from the 
heater drains, as determined by an energy balance of 
the heaters, was 18,430 Ib. per hour; and the amount of 
steam escaping from the atmospheric vents of the shaft 
packing glands was 185 Ib. per hour. Since the con- 
denser received only 71,280 lb. of steam out of a total 
flow to the turbine of 89,892 Ib., the amount of energy 
ibsorbed from each pound of steam entering the 
ondenser is found to have been 1,007 B.Th.U. Then, 
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since the condensate in the hotwell had a temperature 
of 78 deg., its enthalpy was 46 B.Th.U. per Ib., and 
the steam entering the condenser must have had a total 
amount of energy of 1,007 + 46, or 1,053 B.Th.U. 
per lb. This total energy is made up of the enthalpy 
of the steam entering the condenser plus its velocity 
energy. Neglecting the velocity energy, temporarily, 
the enthalpy of the exhaust steam would then be 1,053 ; 
and for the known exhaust pressure the corresponding 
moisture would be 4 per cent. and the specific volume 
622 cub. ft. per lb., which may be used as a trial value to 
find the velocity. Since the area of the exhaust opening 
was 34-76 sq. ft. and the rate of flow to the condenser 
was 71,280 lb. per hour, or 19-8 lb. per second, the exit 
velocity would be 19-8 x 622/34-76 = 354 ft. per 
second, or 21,240 ft. per minute. Such a result means 


TaBLeE V.—Energy Balance of the Turbine for a Generator 
Load of 10,068 kW and a Steam Temperature of 
1,000 deg. F. 


B.Th.U, 
per pound 
of Total 
Flow to 


Energy Distribution. Per cent. 


Turbine. 
Energy delivered by turbine shaft $0 400-0 33-3 
Energy lost by radiation and convection 2-5 0-2 
Energy absorbed by condenser (to 
balance) ee ve . oe 798-5 66-5 
Energy supplied turbine 1,201-0 100-0 


that the velocity energy of the steam leaving the turbine 
would be 2-5 B.Th.U. per lb ; and since the total energy 
of this steam has already been found to be 1,053, its 
enthalpy would be 1,053 — 2-5 = 1,050-5 B.Th.U. per 
Ib. The corresponding value of the moisture then 
becomes 4-2 per cent. ; and the specific volume remains 
so close to the temporary value previously found that 
additional calculations of the velocity and moisture are 
not necessary. 

Contrasted with this moisture of 4-2 per cent. in 
the exhaust of the actual turbine, the steam from the 
corresponding ideal turbine would have 14-3 per cent. 
moisture. This difference is due to the turbulence, 
which is caused by the steam in passing through the 
actual turbine, and which could be reduced to some 
extent by decreasing the exit velocity from each wheel. 
In other words, a larger number of stages or an increase 
in the diameters of the wheels would undoubtedly 
increase the efficiency of the unit. On the other hand, 
more or larger wheels mean a higher first cost, because 
the turbine is made of expensive metals, and an econo- 
mic balance of these opposing factors must be con- 
sidered, even in an experimental machine, such as this 
one. 

Loss Due to the Sealing Steam.—The unusual arrange- 
ment of handling the sealing steam used for the high- 
pressure packing may possibly cause a. difference of 
opinion as to the most logical method of calculating 
the loss of available mechanical energy produced by 
the leakage through the packing. Since about 90 per 
cent. of the sealing steam is finally delivered to the 
seventeenth-stage heater, the question arises as to 
whether this heater pressure or the condenser pressure 
is the proper one on which the throttling loss of this 
part of the sealing steam should be based. If the con- 
denser pressure be chosen as the proper one, the loss 
of available mechanical energy caused by using the 
saturated sealing steam at full load and 1,000 deg. 
throttle steam amounts to 4-4 per cent. of the total 
available energy ; but if the seventeenth stage heater 
pressure be chosen as the proper base, the loss is only 
2-3 per cent. The authors consider the 4-4 per cent. 
to be the more logical value for the following reasons :— 
If there were no feedwater heaters used, the con- 
denser pressure would clearly be the one to which all 
the steam supplied the turbine would be expected to 
expand before leaving the turbine. With a regenera- 
tive feedwater heating system, all the heat delivered to 
the heaters is supposed to come from steam that has 
delivered some mechanical energy to the turbine 
blades before extraction, and thus an extremely high 
thermal efficiency is obtained from such steam because 
the bled steam rejects no energy to the condenser. 
The larger the proportion of throttle steam that may 
be extracted from the turbine for use in the heaters, 
the higher will be the thermal efficiency of a regenera- 
tive unit. On the other hand, when the leak-off from 
the sealing steam is delivered to heat the regenerative 
feedwater heaters, the amount of steam that may be 
bled from the turbine is thereby reduced and thus the 
advantages of the regenerative system are taken away 
from a certain amount of throttle steam that must now 
pass entirely through the turbine to the condenser. 
Since that part of the sealing steam that passes to the 
heaters delivers no work to the turbine blades, the 
result is not thermodynamically equivalent to that 
which would be obtained with the same feedwater 
temperature derived entirely from bled steam. Con- 
sequently the loss of available mechanical energy, 


due to the portion of the sealing steam that flows from 
the packing to the heaters, is calculated as if this steam 
had been throttled to condenser pressure. About 
10 per cent. of the sealing steam leaked through the 
inner shaft packing to the first-stage shell, and for this 
portion the loss of available energy is simply that due 
to the throttling caused by passing through the regu- 
lator and the inner packing. 

Heater Performance.—The three four-pass feedwater 
heaters which received steam bled from the turbine 
form part of the complete unit. Of the data relating to 
the performance of these heaters, for runs 1 to 8, pos- 
sibly the most interesting information is that pertaining 
to the terminal temperature differences and the rates 
of heat transfer in the heaters. The terminal tempera- 
ture difference of a feedwater heater is commonly taken 
as the temperature of saturated steam correspond- 
ing to the pressure of the steam entering the heater 
minus the temperature of the feedwater leaving the 
heater; and this difference has been called the 
‘“nominal” one. The enormous differences between 
the actual and “nominal” values of the terminal 
temperature difference when superheated steam is used 
are clearly shown when the results are tabulated so as 
to show the “nominal” overall coefficients of heat 
transfer for the three heaters for various conditions of 
operation. It should be noted that when highly super- 
heated steam is bled to a heater, the “ nominal” 
coefficient is very high. No general method of calcula- 
ting the real mean temperature difference where super- 
heated steam and latent heat are both involved has been 
accepted, and thus the nominal values only were con- 
sidered. Regardless of what may appear from these 
nominal values, highly superheated steam does not 
increase the real coefficient of heat transfer, but does 
increase very much the difficulties of determining the 
actual mean temperature difference and also the actual 
coefficient. 

Future Possibilities and Probabilities.—In attempting 
to predict how good a performance may be expected 
from a large turbine using 1,000 deg. F. steam, and con- 
sidering the probability of such a turbine being built in 
the immediate future, a number of factors that are 
necessarily somewhat indeterminate at the present 
time require consideration. Thus, it is uncertain how 
successful future designers may be in reducing or elimin- 
ating the loss due to the leakage of steam past the high- 
pressure shaft packing; but with a large turbine, 
say 75,000 kW or more, the possibility of making the 
high-pressure cylinder of the double-flow type seems 
attractive, as such a scheme would eliminate entirely 
this loss. Furthermore, the elimination of the high- 
pressure packing glands would counteract the extra 
length of turbine shaft required by the double-flow 
type, and thus the distance between the bearings of the 
high-pressure cylinder would not be materially different 
from that required in a single-flow type with long shaft- 
packing glands. The energy consumption rate of a very 
large turbine as determined by that of a relatively 
small one, such as a 10,000-kW machine, is also a 
matter about which there is certain to be a difference 
of opinion, because such comparisons are so often based 
on experimental data relating to turbines having 
many basic differences other than their sizes. The 
estimate made by the authors has already been given 
in the early part of the paper @ about 9,900 B.Th.U, 
per kilowatt hour for 50,000-kW units when operating 
with 1,000-deg. F. steam, 390 1b. per square inch absolute, 
and 1 in. Hg absolute exhaust pressure. For a 100,000- 
kW unit this rate might be brought down to 9,600 or 
better ; and for 1,200 lb. per square inch without re- 
heating one might expect close to 8,600 B.Th.U. per 
kilowatt-hour. This would mean that the moisture in 
the last stage has reached or exceeded the aliowable 
limit set by many turbine engineers, for it would be 
about 12 per cent. If reheating were employed with 
the high-pressure and 1,000-deg. F. throttle steam, the 
energy consumption rate of the unit might then be 
brought down to about 8,400 B.Th.U. per kilowatt- 
hour. 

The estimates previously given are further strength- 
ened by the evidence furnished by several turbine 
builders in this country, who estimate that a 10,000-kW 
unit with three regenerative feedwater heaters and 
designed for 700-deg. steam at the throttle should 
have an energy consumption rate of about 10,860 
B.Th.U. per kilowatt-hour, when the throttle pressure 
is 390 Ib. per square inch absolute and the exhaust pres- 
sure is 1 in. Hg absolute. By referring to Vig. 6, it 
may be seen that such a result is nearly 6 per cent. 
better than that obtained from the Detroit turbine 
when operated with 700-deg. steam. This difference is 
likely due in a large measure to the large shaft-packing 
leakage and possibly to a large interstage leakage. 
Consequently, if a 10,000-kW unit can be built for 
1,000 deg. F. steam and operated without serious leak- 
age, the slopes of the curves in Fig. 6 show that such 
a unit would have an energy consumption rate of 
about (1-000 — 0-07) « 10,860 or 10,100 B.Th.U. per 
kilowatt-hour. Then for large units and high-pressure 
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steam this rate may possibly be brought down to the 
figures previously given. 

The cost of materialssuitable for use with 1,000-deg. F. 
steam will probably be materially reduced in the future, 
if one may judge from similar developments of various 
other metals. As the development progresses and the 
production is increased, the costs of these materials 
are almost certain to be greatly reduced. Then the 
progress in the use of high-temperature steam will 
probably be gre atly accelerated. 


FIRST INTERNATIONAL CONGRESS 
ON LARGE DAMS. 


Tue First International Congress on Large Dams was 
held at Stockholm from June 28 to July | last year, under 
the auspices of the International Committee on Large 
Dams of the World Power Conference. At this Con- 
gres 
which are summarised below. The general subject was 
considered under four questions which had been cir- 
culated beforehand. The first of these (la) dealt with 
the deterioration by ageing of the concrete in gravity 
dams. To this question six replies were received. 

in a report by Dr. Ing. E. h. Link (Germany), the 
author stated that he had changed the title of his 
report to include masonry as well as concrete dams, 
and his remarks therefore covered the 
52 dams, of which 42 were constructed in masonry and 
10 in concrete. There were no concrete dams before 
1900, 2 were constructed between 1900 and 1920 and 
8 after 1920. 

German practice was to face the dam on the water 
side with a dense watertight plaster. This was pro- 
tected on the lower half by a double coat of bitumen, 
and as a further protection against the action of frost 
and sun, and against mechanical injury such as waves, 
by an carth bank of a slope of 1} to 1. The upper 
half of the water side was set back to receive the water 
tight facing, and protection facing of 
masonry, 60 cm The author stated 
that half of the dam 
was regarded as obsolete, since it increased the 
thrust against the dam, and 
rendered repair difficult 

Of the eight concrete dams constructed since 1920, 
reinforced concrete, 


also an outer 
(23$ in.) thick. 
earth filling against the lower 
now 


prevented inspection, 


one was in and.of the remaining 


seven, two were faced with masonry on the down- 
stream side, the remaining five being concrete through- 
out Ihe two concrete dams built between 1900-1920 
had watertight plaster facings on the water side, 


but in the case of one only was this protected by an 
outer facing. 

Ordinary mortar and ordinary 
mortar were not used for dams in Germany. 


cement hydraulic 
In place 
of these a mixture of fat lime and trass with sand, or 
cement and trass with sand was used. The lime and 


trass mortar was usually gauged: 1 fat lime, 14 trass, 


1} sand. The trass was a tuff of volcanic origin and 
came from the Eifel district on the left bank of the 
Khine. It was principally composed of silic acid, 


which combined with the lime to form a hard mortar. 
In Saxony and Silesia, on the distance 
from the Lifel area and higher cost of 
trass due to transport a mortar gauged as follows was 
used; | cement, § fat lime, 4 sand. The 
following is an example of the mixture used for th 
watertight plaster: | cement, § trass, 2 sand. A 
mortar composed of cement, fat lime and sand, without 
any addition of trass was used only in the case of three 
of the older dams. 

One only of the 52 dams had expansion joints 
dam was straight in plan. 


account of 
consequent 


trass, o 


his 
rhe remaining dams were 
curved in plan and therefore did not require expansion 
joints. 

Out of 18 amples taken in Germany thre« 
only had a py value below 7 and therefore these three 
only were acid. The remaining 15 had a value above 7, 


water 


and were therefore alkaline. 
rhe author next dealt with the results of ageing, 
and considered first deterioration due to chemical 


i that the 
when 


action He 
upstream 


state bituminous coatings on the 
unprotected had not 
satisfactory, in many cases the deterioration had gone so 
far that no trace of the coatings could be found. Only 
one opportunity had prevented itself of inspecting a 
where protected by an outer 
facing of masonry, in the manner already described, 
and in this case the bituminous coating was in a very 
satisfactory condition, as was also the watertight 
plaster covering. 

In order to make an examination behind the earth 
filling, the author had had this excavated sufficiently 
for the purpose in a case of a twenty-five year old dam. 
The bituminous coating had disappeared to the extent 
of OO per cent. to 60 per cent., whilst the plaster cover- 
ininjured and free from cracks. 

\s compared with the state of the bituminous coatings 


surface been 


bituminous coating 


ing Was 


the author had found the plaster coverings generally in 


ood condition, and in most cases the outer surfaces 


+, @ number of reports and papers were read, some of 


behaviour of 
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were smooth, and in only a few cases rough and sandy. 
In only two cases known to him had the plaster coatings 
on the water side badly deteriorated, and in neither of 
these two cases had any trass been added ; the gaugings 
were: 1 cement, 2 sand, and 1 cement, | sand, res- 
pectively. 

On the other hand, there were two other dams, of 
which the watertight plaster coverings were also of 
mortar in which there was no addition of trass, and 
in neither of these two last was there any marked 
deterioration. He attributed this difference to the 
fact that in the two cases where there was deterioration 
the water was of a chemical composition unfavourable 
to ordinary cement mortars. He was of opinion, 
however, that chemical action played only a subordinate 
part in causing damage. It was otherwise with wave 
action, snow, frost and temperature changes, which 
did considerable damage. Generally, in the lower part 
of the dams, where for the greater part of the year 
the surface was below water, there was no damage and 
very few cracks. On the upper part, where the pro- 
tective shield over the watertight plaster covering 
was also of plaster, the latter was found to be cracked 
by frost and movement; and where the outer pro- 
tection was of masonry, the mortar came out of the 
joints. Joints pointed with cement and trass mortar 
lasted better than those pointed with a mortar con- 
taining lime. The German masonry dams were, gener 
ally speaking, in a very good state of preservation. 

The majority of the concrete dams had been con- 
structed too recently for an opinion to be formed on 
their ageing qualities, but the two oldest showed marked 
signs of weathering. In one case this was more parti- 
cularly pronounced at the horizontal construction joints 
on the down-stream face, which broke away to a depth 
of from 4 inches to 6 inches. The water side was in 
this case faced with masonry, and this had not deteri- 
orated, but was in first-class order. In the other case 
the dam is empty for the best part of the year; it 
was not faced with stone and was badly damaged by 
frost on the up-stream side in large patches. These 
have had to be repaired. On the down-stream side 
the face had also been badly damaged over large areas 
by the weather, and here also repairs have had to be 
undertaken. 

Until recent years only one dam was known to have 
cracked, and this was supposed to be due to a very 
frost which occurred before the dam was filled. 
In 1929 two other masonry dams developed cracks 
during a very cold February. 

In his concluding remarks, the author recommended 
that in the future construction of concrete dams there 
should be a return to the internal watertight type of 
construction of masonry dam, consisting of a water- 
tight plaster protected by an outer shield of masonry or 
concrete. 

In the report by Mr. Edward Sandeman, M.Insi.C.E. 
(England). it was stated that at the date of reporting 
29 concrete or masonry dams had been completed in 
England, Scotland and Wales. Enquiries had elicited 
very little information to support the theory of 
deterioration, at any rate so far as those dams con- 
structed with Portland cement were concerned. Two 
only, out of the 29, were constructed with lime, and 
in one of these there had been definite deterioration. 
The failure of the reservoir at Dolgarrog, North Wales, 
did not come under either of the above categories ; 
the author attributed the failure in that case to causes 
other than ageing. The following specification for 
construction had been found entirely satisfactory : 
The dam to be of Portland cement concrete, gauged 
5:24: 1, with displacers, the concrete to be 55 per 
cent. to 75 per cent. of the bulk of the dam. The dam 
to be faced on both sides with stone. The joints to be 
} in. in width and to be left open at the front face to 
a depth of 4 in the space afterwards being 
filled with cement and sand (1 to 1), caulked into the 
joints in a semi-dry state. The author did not favour 
a very finely ground cement on account of the high 
rise in temperature produced in setting and subsequent 
development of cracks when the concrete cooled and 
contracted, He referred, 
however, to the possibility of using aluminous cement, 


severe 


to 6 in., 


when such cements are used. 


with which an equal, or even greater, temperature rise 
may be expected, mentioning the good results obtained 
with this owing to its resistance to the action of moor- 
land water, as shown in experiments made by Messrs. 
W. T. Halcrow, G. B. Brook and R. Preston.* 

Captain G. Westerberg (Royal Engineers, Sweden), 
who had as his collaborators Dr. N. Sundius, G. S. 
Lalin, and F. Ahlborg, stated that in Sweden, concrete 
had been the principal material used for dams for the 
last 35 years. Up till 1908-1909, the concrete was 
mixed by hand, which produced inequalities in the 
structure. The concrete was of plastic consistency. 
It was generally prepared and placed with care. 
During the next period, consequent upon the satis- 
factory results obtained as regards strength and 

* See vol. xxxiii of the year 1928 of the Transactions 
if the Institution of Water Engineers 


[ JAN. 19, 1934. 


durability, the proportion of cement in the mix was 
gradually reduced, until it became the custom to use a 
weak concrete for the bulk of the structure, together 
with a richer and impermeable concrete for the more 
important parts. The concrete was placed and 
rammed in layers 8 in. thick. The consistency was 
that of moist earth. The above procedure lasted until 
1920. At this date certain defects in hydraulic 
dams had commenced to show themselves. After 
laboratory tests and examination of the seepage water 
of a certain number of structures, it was established 
that the surface water (i.e., river and soft water) had 
the property of releasing the lime of the concrete, and 
that permeability, by allowing water to penetrate, 
was the primary cause of the deterioration. The 
calcareous constituents of a Portland cement concrete 
were always more or less soluble, or decomposable, by 
water. Thus, the seepage water passing through a 
dam, dissolved and decomposed the concrete, and 
altered its character by taking away the lime. The 
rate at which disintegration took place depended 
primarily upon the rate of flow through the concrete, and 
also to some extent upon the character of the water. 
A water rich in carbonic acid was more harmful than a 
water which was neutral. Neutral water, if it con- 
tained large quantities of lime, might even improve the 
impermeability of the concrete. When the water 
penetrated the concrete, it dissolved the hydroxide of 
lime which it found there. The hydroxide combined 
with carbonic acid to form a carbonate. This caused 
the outer surface of a dam, where exposed to the air, to 
become more dense. Advantage of this fact was taken 
in the treatment of the downstream side of a Swedish 
dam, the method being as follows: When the seepage 
through the dam was feeble, by artificially increasing 
the rate of evaporation, the water was caused to evapor- 
ate before reaching the surface, and the dissolved 
hydroxide of lime, after transforming to a carbonate of 
lime, as already described, was deposited in the pores 
of the concrete, and thus the downstream face was 
gradually made impermeable. In this case, the drying 
of the surface was effected by means of hot air from the 
generators. 

In order to determine whether the destruction of the 
concrete was brought about by the water itself or by 
matter contained in it, about five years ago the Swedish 
Committee on Concrete took the initiative in instituting 
an enquiry into this matter and in analysing the water 
in different parts of Sweden. In the course of these 
investigations the conclusion was reached that in 
general the water of the rivers contained such small 
quantities of injurious matter, that this could not have 
been the cause of the deterioration experienced in the 
concrete. The water was everywhere neutral (pu 
6-5 to 7-2), the amount of free carbonic acid (active) 
was small, as was the humus found, and moreover, 
variations in the quantity of the latter did not corres- 
pond with variations in the amount of damage to the 
concrete. The conclusion reached was that deteriora- 
tion in the concrete was not caused by matter in the 
water, but by the property of water in dissolving and 
decomposing the elements of the cement. Analysis of 
the leakage water showed that it was principally the 
hydroxide of lime which was dissolved. When water 
passed through a newly constructed wall, the loss of 
lime might amount to nearly 1 gramme per litre of 
water passing. In analysis of water passing through 
a 17-year old wall, the amount of lime was found 
to be 38 milligrammes per litre. On the other hand, 
although the amount of lime dissolved per litre decreased 
with age, the amount of leakage increased. 

The author was of opinion that the proportion of 
cement used for hydraulic structures should be not less 
than 1:5. In order that the concrete might be dense 
it must be workable, and it was necessary, therefore, 
that it should contain a certain proportion of fines. 
The proportion must be decided in each 
experiment. It was customary to consider that 30 
per cent. of the grains of sand should be less than 
0-5 mm. diam. (0-02 in.), and half of this should be less 
than 0-25 mm, diam. (0-01 in.). 

For the hydro-electric power plant at Vargén, now 
under construction, a cement somewhat richer in silica 
than the ordinary Portland cement was being used. 
This had a longer setting time than ordinary Portland 
cement, a lower temperature rise, and showed less 
shrinkage. It is more resistant to water. 

In a report by Messrs. H. Eggenberger, Berne, and 
A. Zwygart, Baden (Switzerland), the Barberin 
Rempen, and Schrah dams were described. These wer 
all built in Switzerland, approximately about the same 
time, between 1923 and 1925, and all showed signs of 
damage due to frost about four years after they had 
been completed. 

The Barberine dam had a height of 260 ft. Th 
upper 46 ft. was constructed with concrete containing 
300 Ib. of Portland cement and 34 Ib. of hydraulic lim 
per cubic yard of concrete. The lower part of th 
dam was faced on the water side with concrete con 
taining 500 lb. of Portland cement per cubic yard 
concrete. 
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Fic. 1. HAMMER IN 


Tests taken from the mixer at the Barberine during ; 


construction showed an average compressive strength 
of 1,700 Ib. per square inch after six months for the 
concrete containing 300 lb. Portland cement and 34 Ib. 
lime. Eight years later the concrete had scaled off in 
large patches to a depth of 12 in.; below this up to 
a depth of about 3 ft. the concrete seemed hard, but 
specimens removed decomposed after exposure to the 
air for one day. At a distance from face of about 5 ft., 
specimens removed were found to be in good condi- 
tion, and when tested gave a compressive strength of 
between 2,600 Ib. and 2,840 Ib. per square inch. This 
could be taken as normal. The damaged concrete 
was being chipped off to a minimum depth of 2 ft. 4 in. 
and a face of stone lining applied. 

The Schrah dam had a gross height of 362 ft. and 
. height of 216 ft. above the level of the valley. The 
ipper part of the dam was constructed of concrete 


quality B2, containing 500 lb. of Portland cement per | 


cubic yard of concrete. The lower portion was con- 
structed with concrete containing 320 lb. of Portland 
cement per cubic yard of concrete, quality Bl. 





RockK-BREAKING OR PILE-DRIVING 


On | 


the water side the dam was faced with quality B2 | 


concrete. Tests made during construction gave a 
compressive strength of 2,000 lb. per square inch after 
twelve months for class Bl concrete. In four years 
marked signs of weathering showed on the down- 
stream side (Bl quality concrete), and at the end of 
eight years, deterioration had gone so far that repairs 
had to be put in hand, the old concrete cut away, and 
& new granite facing placed in position. The concrete 
had perished to a depth of 3 ft. in places, due to frost ; 
hut tests made with sound concrete taken at a sufficient 
distance from the face gave good results, a crushing 
-trength of 2,800 Ib. per square inch being obtained 
after eight years, as compared with 2,000 lb. after 
one year. 

rhe B2 quality concrete (500 lb. of Portland cement 
to | 
leterioration after eight years. 

rhe authors came to the following conclusions :— 

(1) That concrete containing 334 lb. of Portland 
cement per cubic yard of concrete would not 
suffice for dams exposed to frost under climatic 
conditions such as those to which the three 
Swiss dams were exposed. 

(2) That concrete containing 500 lb. of cement per 
cubic yard had a crushing strength of 4,260 Ib. 
per square inch after eight years, and after that 
period showed no signs of damage by frost. 

Mr. Chr. F. Gréner (Norway), in another report, 
stated that his observations had been made on gravity 
{ams in rivers with both pure and acid water. At the 
Ringedalsdam, Hardangar, Norway, considerable and 
zradually increasing leakage had been evident for many 
years. The dam was of the gravity type, with a 
maximum height of 115 ft. Sand and broken stone 
for the concrete were crushed from granite. Portland 
cement was used, also some ferro-Portland. The 
reservoir acted as storage for a power plant. The 
water level was variable, and the reservoir was dry for 
the greater part of the year. It was usually full from 
July to the end of October. During the winter the 
vater was lowered gradually. so that the water level 

1 January was 50 ft. below the crest. Since the dam 
at times of low water was exposed to large temperature 


cub. yard of concrete) showed no signs of 
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variations, large and small cracks had appeared in the 
joints of the stone facing, which in combination with | 
the shrinkage of the concrete had admitted the water | 
to the concrete behind. Since 1925, systematic records 
had been kept of the leakage. During a 24-hour 
test of a submerged portion of the dam, water passed 
through at the rate of 0-08 litre per second per square 
metre of dam. Different methods of tightening the 
dam, including cement injection, were tried without 
success. It was therefore decided to adopt a protec- 
tive diaphragm. This was made of reinforced concrete 
and was supported in front of the dam on the water 
side by struts resting against the face of the dam. The 
space between the diaphragm, or wall, and the dam 
was drained, and the diaphragm could be inspected 
so that any seepage might be discovered in time and 
repairs put in hand. The old dam behind the wall 
was therefore now exposed only to relatively even 
temperatures, and acted merely as a support to the 
reinforced-concrete wall. The latter was carried into 
the rock at the bottom so that no water could reach 
the old dam. There was, therefore, no uplift under 
the old dam except so far as might come from water 
passing through veins in the rock underneath the base 
of the wall. 

The author was of opinion that dense concrete 
deteriorated very little. Should, however, the concrete 
be made porous by bad workmanship, deterioration 
commenced as soon as the dam was subjected to one- 
sided water pressure. 

The report by Ing.-Dr. Jul. Fiedler (Czechoslovakia) 
referred to a masonry dam of a storage reservoir 
having a gross height of 173 ft. and 141 ft. above 
ground level. The mortar for this was mixed in the 
proportions of one part Portland cement, one part 
lime, six parts sand. On the water side a water- 
tight face was applied consisting of a cement mortar 
mixed one to two. This was 3 cm. (1-18 in.) thick and 
was covered with three coats of bitumen. This was 
protected by an outer shield of masonry 27} in. thick, 
of a mortar mixture of one part Portland cement, one 
part lime, four parts sand. Pipes were placed 6 ft. 6 in. 
from the face in a vertical position, for the purpose of 
drainage. 

The leakage water was measured for ten years, from 
1920 to 1929, and the lime content found. Applying 
the figures thus obtained, it was calculated that during 
the fifteen years, up to 1929, that the reservoir was full, 
130 tons of lime were carried away in the water. The 
amount of mortar used was 17,000 tons, and the loss 
by weight was therefore 0-765 per cent. This added 
about 130 cub. yards to the pore spaces in the dam. 

The whole series of reports was summarised in a 
general report by Lieut.-Colonel Axel Ekwall, (Royal 
Engineers, Sweden). 

His conclusions, acting as general reporter, were as 
follows :— 

(1) It was of the greatest importance that the so- 
called watertight layer should in actual fact be 
watertight. This required a mixture of 587 lb. of 
cement per cubic yard, and in certain circumstances 
the addition of other ingredients in order to make the 
concrete dense and workable. 

(2) In order to reduce too great variations in volume, 
it was preferable to employ masonry instead of concrete, 
more particularly in localities where suitable stone was 
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to be found and the construction in masonry could be 
carried out at a reasonable price and with safety. 

(3) In those cases where the work was to be carried 
out mainly in concrete, and when the dam was not 
to be constructed as an arch, it was important that 
a cement suitable to hydraulic structures should be 
used, and that the work should be well designed, more 
particularly as regards the expansion joints. 

(4) In the case of dams constructed in certain 
climates, the watertight layers should be protected 
against too rapid drying and quick changes in tempera- 
ture. For this reason the up-stream watertight layer 
should be covered by a protecting layer. At the least, 
that portion of the water side face corresponding to 
the variations in the annual water level should be 
protected in this way. In order to protect the down- 
stream side from frost, the dam should be constructed 
in a concrete capable of resisting the tests to which it 
would be subjected by changes of temperature. In 
certain circumstances it would be an advantage to 
make use of a protective facing at the foot of the 
dam, or at other parts where absorption of water might 
take place. 

(T'o be continued) 


ROCK-BREAKING HAMMER. 


THE power-operated excavator is a good example of 
the adaptation of a machine to other purposes than 
that in which the original form was successful, as the 
results of experience rather than theory. Introduced 
as a shovel on road wheels or railway track, its mobility 
was greatly increased by mounting it on a creeper or 
crawler base, and its utility largely added to by equip- 
ping it with a boom in which the vertical motion of the 
shovel could be converted into a horizontal one, with 
the result that it is now largely used for levelling 
undulating surfaces or digging trenches, in addition 
to its original function of quarrying or digging. 
Other methods of employment have been developed, 
and among the latest is that shown in the accompanying 
figures, viz., as a rock-breaking hammer. This ex- 
tension of the usefulness of the machine is due to Messrs. 
Keystone Driller Company, Beaver Falls, Pennsylvania, 
a firm who, it may be noted, first introduced the now 
well-known skimmer and pullscoop attachments about 
the year 1914. It will be noticed from the figures that 
the hammer can be used to give either a downwards or 
a sideways blow. An example of its utility in the 
first direction is shown in Fig. 1, in which obstructive 
boulders are being broken into pieces suitable for 
manual removal. Other uses are breaking reinforced 
concrete pavements; breaking castings in foundries ; 
breaking up shale or sandstone met with in excavation 
and too hard to dig with the shovel; tamping, driving 
short piles and posts, and so forth. The sideways 
action, shown in operation in Fig. 2, may be employed 
either for breaking or for clearing a track through 
obstructed ground by driving the obstructions on one 
side, and for the demolition of small buildings, walls, &c. 
































S52 


The tools hand 
hammer 
hammer may parallel it in extent. 

The hammer weighs 3,000 Ib.. and has a stroke 
varying between 5 ft. and 10 ft. Blows may be delivered 
at the rate of 20 per minute, and as the striking force 
may be considerably augmented by a sharp pull on the 
hauling line at the beginning of the stroke, the machine 
is, for its size, more effective than, say, a pile driver 


ubiquity of that earliest of the 
suggests that the range of this rock-br 


or other machine employing gravity only. The head 
has a detachable face which may be flat, concave, 
convex or hemispherical, and the makers suggest 


that tools of the nature of an axe, pick, mattock or 
fork, may prove useful for special operations. The 
head is attached to a tubular handle, about 8 ft. long, 
which is hinged to the end of the boom. The hoisting 
rope passes over a pulley carried on a link attached to 
a bracket on the handle, so that the effect is that of 
a bell-crank lever. The hauling rope is attached to 
the handle close to the head. The machine itself is 
the Keystone Model 18 of 1 cub. yard capacity when 
used as a shovel, pullscoop, &c. The mechanism 
embodies main drums, which are driven through 
planetary gears forming an effective clutch. The gear 
consists of a sun-wheel attached to the driving shaft, 
three planet pinions attached to each drum, and an 
internal gear ring attached to a spider rotating freely 
on the shaft and having on its periphery a vee-groove 
in which runs a friction band which may be contracted 
in the same way as the ordinary band-brake. These 
latter are, as a matter of fact, fitted to the drums and 
are operated by pedals, the clutch bands being operated 
by hand levers. When the hand levers are released, 
the drums remain stationary, but by varying the 
pressure on them the speed of the drums may be effec 
tively controlled, either acceleration or 
being secured as desired. 

This method of transmission and control makes the 
operation of the hammer rapid, easy and positive, 


retardation | 


and | 


the blows may be struck in rapid succession without | 


any strain on the joint between the hammer handle 
and the boom, as this is taken by the hoisting line just 
before the hammer strikes. The machine is normally 
driven by a 4-cylinder petrol engine developing 100 h.p. 
at 1,000 r.p.m., but a 4-cylinder compression-ignition 
engine, developing 87 h.p. at 900 r.p.m. can be fitted 
if desired. 
for. The boom used for the hammer attachment is 
that employed to fit the machine for three other 
functions, so that it can be used in four ways, the 
change from one to the other requiring less than two 
hours. These attachments are, first, the skimmer or 
plunger scoop which will remove spoil from a level of 
from 10 ft. to 12 ft. to ground level, the bucket having 
1 travel of 14 ft. 9 in. The second is the pullscoop for 
trenching below ground level, which operation can be 
carried out to a depth of 20 ft. The third attachment 


consists of a short extension to the boom, which makes | than on the pavement. 


the machine suitable for crane or “ clamshell ”’ bucket 
it close quarters. The length of boom can be 
standard of 21 ft. to 24 ft., 27 ft. 


The travelling speed of the 


digging 
increased from the 
or 30 ft.. as desired. 


machine is 75 ft. per minute, and, under normal con 
ditions, it is possible to ascend an incline of approxi 
mately 25 per cent. 


MERCRA 
LAMPS. 


STREET LIGHTING BY 
GASEOUS DISCHARGE 


Tue results obtained with the Mazda Mercra gaseous 
lischar lamps, which have recently been installed 
by the British Thomson-Houston Company, Limited, 
Rugby, in Romford-road, Ilford, go to disprove the 


contention that there is any objection, on the ground 
of colour, to this fo-m of lighting in ordinary suburban 
thoroughfares As most of the previous applications 
ot lamps of this kind have been on arterial roads, it 


may, therefore, be said that there is now evidence 
that this form of illumination is not unsuitable in 
urban districts. 

The Ilford installation may be divided into two 
sections: The open space in front of Seven Kings’ 


Station, and the quarter-mile stretch of Romford-road 
east of the station, a view of which is given in Fig. 1. 
Owing to the width of the road outside the station, 
and to the disposition of the tram standards on which 
the lights are fixed, it had previously found 
difficult to light this area satisfactorily, but this draw- 
back has, we understand, been overcome by placing 
the Mercra lamps in circular lanterns of the pattern 


been 


Alternatively, electric drive can be arranged | 
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units, attached to the tramway poles, each of which 
consists of a Mercra lamp in a directional lantern. 


These lanterns are spaced alternately on each side of 


the road, at a distance of about 120 ft. apart, and are 
mounted at a height of about 20 ft. The lantern, 
of which an illustration appears in Fig. 3, been 
designed to give equal illumination up and down the 
road with a rather greater intensity across the road 
Although the mounting height 
is really too low for the size of the units employed, 
a series of foot-candle tests taken between the posts 
shows that the uniformity of illumination is good, 
varying from a maximum of 2-1 foot candles directly 
under the lamp to 0-2 foot candles midway between 


has 


the standards. There is, we believe, an_ entire 
ibsence of the patchiness sometimes associated with 
large units, and visibility is grealy increased. 


ANNUALS AND REFERENCE BOOKS. 

Jane's Fighting Ships.—The 1933 edition of this 
constitutes a valuable encyclopedic 
work of reference for the technical while 
ilso an attractive picture book of the world’s warships 
all has recently 
The arrangement of the matter follows 
precedent; the first deals with the British 
Royal Navy, then follow all other countries in alpha- 


volume. which 


man, being 


for und women of ages, been 


published. 


men 


section 


betical order, beginning with Argentina and ending 
with Yugo-Slavia. In all cases, particulars of the 


government department and ministers responsible for 
the organisation and control of the navy are given, 
together with the names of the naval attachés of the 
country in London, information regarding the navy 
estimates, personnel, and such matters as the colours 
of the ships and the sizes and general characteristics 
of the ordnance, torpedoes and mines employed. The 
various flags flown on the country’s ships are illustrated, 
as are also the uniform coat sleeves of the officers, the 
particulars being completed by the statement of the 


corresponding rank in our own navy. Excellent illus- 


illustrated in Fig. 2. Much better results could, of trations, photographic and otherwise, of the ships in 


course, have been obtained if it had been possible 
to alter the positions of the lighting units. rhe 
circular lantern in question consists essentially of an 


over reflector and a cylindrical opal glass, which is | recognition silhouettes of 
It has been specially designed | outline and particular features of each ship are drawn 


suitably ventilated. 
for illuminating open spaces, such as railway 
docks and car parks, where a good spread of well- 
diffused illumination is required 

The Romford-road 


yards, 


section is lighted by thirteen 


full particulars regarding 


each navy are given, and 

their dimensions, machinery, armament, &c., are fur- 

nished, as far as these are obtainable. In addition, 
the vessels, in which the 


and neatly, form an outstanding feature 
of the Che volume, of which the present is the 
thirty-seventh edition, retlects credit on the 
editor, Mr. Oscar Parkes, and we would not like to end 


clearly again 
work. 


great 
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Fig. 3. 


our brief review of the book without extending to him 
our sincere congratulations on what is, we believe, the 
foremost work of its kind in the world. The publishers 
are Messrs. Sampson Low, Marston and Company, 
Limited, 100, Southwark-street, London, 8.E.1, and the 
price is 42s. net. 

The ** Practical Engineer”? Mechanical Pocket Book 
and Diary, 1934. As indicated by the adoption of the 
term “ pocket book,” this work does not attempt to 
cover anything like the ground of the large com- 
pendiums, though a wide range of subjects is dealt with 
in its 700 pages. The present issue is the 46th, and, 
as with previous issues, opportunity has been taken to 
record the latest developments in the subjects covered 
by its 19 sections, an example being in that devoted 
to machine tools. The abundant tables and formula 
characteristic of the book have been added to where 
necessary, and the explanatory notes retain, though 
revised here and there, that directness so useful to the 
designer. The book is therefore useful and con- 
venient alongside the drawing board as well as in the 
workshop, and its price of 2s. 6d. net should not stand 
in the way of former editions desirous of 
securing an up-to-date copy. It is published by 
Humphrey Milford, Oxford University Press, Warwick 
square, London, E.C.4. 


users of 


Almanacs, Calendars, d&c.—We have received month! 
tear-off calendars from Messrs. The Liverpool Electri 
Cable Company, Limited, Linacre-lane, Bootle, Liver 
pool, 20; Messrs. 8. S. Stott and Company, Lanesid 
Foundry, Haslingden, Rossendale, Lancashire ; Messrs 
Bristol Aeroplane Company, Limited, Filton, Bristol 
Messrs. Stabilimento Fiat Grandi Motori, Via Cuneo, 20 
Turin, Italy; Messrs. C. Pearson and Son, Limited 
stationers and printers, 53 and 55, Mansell-street 
London, E.1; Messrs. Richardsons, Westgarth-Brow: 
Boveri, Limited, 56, Victoria-street, London, S.W.1 
Messrs. Wyman and Sons, Limited, printers and sta 
tioners, New-street Square, London, E.C.4; Messrs 
W. H. Wilcox and Company, Limited, 38, Southwark 
street, London, S.E.1; Messrs. Craven Brother- 
(Manchester), Limited, Vauxhall Works, Reddis! 
Stockport; Messrs. Dexine, Limited, Abbey-lan 
Stratford, London, E.15; Messrs. Midgley and Sut 
cliffe, Bradford; Messrs. Wadkin and Compan) 
Green-lane Works, Leicester; Messrs. Ransomes an 
Rapier, Limited. Waterside Iron Works, Ipswich 
Messrs. Crompton Parkinson, Limited, Guiseley, Leeds ; 
Messrs. John Player and Sons, Castle Tobacco Factor: 
Nottingham, and Messrs. Crofts (Engineers), Limited 
Bradford. 
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SUPER-PRESSURE 
STEAM TURBINES AT THE VALLEY 
ROAD POWER STATION, BRAD- 
FORD. 

THANKS to the initiative of Mr. T. Roles, M.1.E.E., 
its City Electrical Engineer, Bradford had, a few 
years since, the distinction of being the first 
municipality to instal a large modern high-speed 





Fie. 2. 


turbo-alternator. 
3,000 r.p.m. and was rated at 20,000 kW, was 
started up in 1925. A larger machine, running 
it the same speed, but rated at 30,000 kW, was 
started up by H.R.H. the Princess Royal in Sep- 
tember, 1930, at the Valley-road Power Station, 
whilst more notable still is the super-pressure plant 
it this station, which, after some delays attributable 
mainly to erection difficulties, has now been in 
peration for a sufficiently long period to enable 
ts practicability and efficiency to be proved. 
It may be stated that the load conditions under 
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AND 30,000-KW. | down late each evening and restarted each morning, 
f ’ ; 


conditions which, of course, are not favourable 


|to the good performance of any plant, and are less 
}so than usual with a high-pressure installation 
owing to the greater care required in starting up, 


&c. In spite of this we are informed the cost of 
repairs and maintenance of the high-pressure plant 


at Bradford has compared very favourably indeed 
with that of the 


normal pressure installation. 





Reark OF Borer. 


This machine, which ran at| Much credit is due to Mr. Roles for the enterprise 


shown in installing this interesting plant; and in 
view of the large amount of work which is being 
done in this direction in America and on the Conti- 
nent in search of economy, it is regrettable that 
others in this country have not ventured along 
similar lines. It is generally admitted that practice 
is trending to higher pressures and temperatures, 
and if our engineering industry is to keep pace 
with advances made elsewhere it is highly desirable 
that it should have opportunities for making similar 
progress ; otherwise its competitive powers will be 


which this plant operates necessitate it being shut | greatly reduced. 
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There has been, of late years, a considerable 
amount of discussion regarding the actual working 
pressure best suited to power stations. The general 
conclusion seems to be that in the case of an entirely 
new station there is little or no advantage in pres- 
sures exceeding 600 Ib. per square inch, but that 
there is a profitable field for higher pressures of the 
order of 1,000 lb. or 1,200 lb. per square inch, when 
the problem is that of increasing the thermal 
efficiency of existing medium-pressure stations, 
where the alternative would be a complete replace- 
ment of the whole of the existing plant, inclusive of 
both boilers and turbines. This was the condition 
of affairs at Bradford, where the normal working 
pressure, fixed as early as 1896, when questions of 
thermal efficiency were less important than in the 
lean years of the present, is 200 lb. per square inch, 
and the superheat that due to a total temperature 
of 700 deg. F. 

The contract for the new super-pressure plant 
was undertaken by Messrs. The English Electric 
Company, Limited, who, it may be noted, built the 
first of the Benson boilers and its accompanying 
turbine, which was operated with steam generated 
at 3,200 lb. per square inch, reduced to a pressure 
of 1,420 lb. per square inch before it entered the 
turbine. Full use of the experience thus gained has 
been made in the design of the Bradford plant. 
This comprises a turbine running at 6,000 r.p.m. 
in conjunction with a boiler operating at 1,100 lb. 
per square inch, the steam temperature being 
800 deg. F., with provision for increase. The exhaust 
takes place at about 205 Ib. per square inch, and 
is passed ultimately into the main steam range 
of the station. From this it is passed into the 
medium-pressure turbines in which it generates about 
6,500 kW to 7,000 kW before the steam is rejected 
to the condenser. The alternator is driven through 
single-reduction gearing at 1,000 r.p.m., and gene- 
rates three-phase current at 6,600 volts, the fre- 
quency being 50 cycles per second, and the rated 
output of the set 2,500 kW at 0-8 power factor and 
maximum continuous rating. At its most econo- 
mical output of 2,266 kW, however, the stop-valve 
pressure will be 850 Ib. per square inch, and the 
temperature 775 deg. F. The consumption guaran- 
teed under these conditions is 33-1 lb. of steam per 
kilowatt-hour. 

Since the primary object of this installation was 
to improve the thermal efficiencv of the station 
taken as a whole, it may be of interest to describe 
in this place the characteristic features of the lay-out. 
This is represented diagrammatically in Fig. 5, 
page 84, whilst the general arrangement of the plant 
as erected in place is illustrated in Figs. 3 and 4, 
Plate IV. 

Referring to Fig. 5 (which actually shows the 
original lay-out, in which one or two modifications 
have now been introduced), the super-pressure 
boiler is represented on the right. This boiler has 
been supplied by Messrs. Babcock and Wilcox, 
Limited, and is designed to furnish, at maximum 
rating, 94,000 lb. of steam per hour at a pressure of 
1,100 lb. per square inch gauge, and at a tempera- 
ture of 800 deg. F. The feed for this boiler consists 
wholly of condensate, which, after de-aeration, is 
passed through two heaters and an economiser before 
it enters the boiler proper. An air pre-heater is 
also provided, through which the flue gases are 
drawn on their way to the stack. The stoker is a 
Babcock and Wilcox type chain grate, motor-driven 
through a four-speed change gear. The total grate 
area is 386 sq. ft. Both a forced draught and a 
suction fan are provided, and the gases on their way 
to the suction-fan inlet pass through a grit arrester 
of the cyclone type. All the dampers are electrically 
controlled from floor level. Fig. 1 shows the boiler 
front, and gives an idea of the width of the grate. 
Fig. 2 shows the rear of the boiler, the drum 
visible being the bottom header of the rear-wall 
water tubes, and the bent risers connecting with the 
upper header of the same system. 

For smoke prevention purposes provision is made 
for a secondary air supply above grate level, the 
main supply from the forced-draught fan entering 
below this. The boiler walls are of the Luloff type, 
covered with refractory brick. The arch is water- 
cooled, and there are also water boxes, which 
prevent the adhesion of slag to the side walls. All 
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capacity of 112,500 lb. per hour. The motor for 
the electrically-driven set is of the squirrel-cage 
type having a rating of 410 brake horse-power at 


Each pumping unit is of the double casing type. 
In the first casing the feed pressure is raised to 190 Ib. 
per square inch gauge, then the water is passed on to 
feed heaters, which are shown in Fig. 7, the heating 
steam supply being obtained from the normal pres- 
sure main at 190 lb. per square inch gauge, raising 
the feed temperature to 300 deg. F. The feed 
water on leaving the heaters enters the second casing 
of the feed pumps wherein the pressure is stepped 
up to 1,250 lb. per square inch delivering the feed 
supply to the economiser through a Venturi water 
meter and a Copes’ water-level regulator. The 
normal service boiler-feed pump is the motor- 
driven one, the turbine-driven set being regarded 
purely as a standby. 

In view of the fact that the water capacity of the 
high-pressure boiler unit is smal] compared with the 
rated evaporative capacity, absolute continuity of 
the feed supply is of vital importance; therefvre 
provision has been made on the feed-supply system 
that, should such a contingency arise as a break- 
down of the normal service pump whilst on load, 
an automatic steam valve comes into operation 
which immediately cuts in the steam-driven unit. 
In this way continuous feed supply to the boiler is 
ensured under all conditions. 

All the main high-pressure and low-pressure steam 
stop valves are motor operated, the contro] gear 
being mounted on an instrument board adjacent 
to the turbine. 

The reducing valve for by-passing the super- 
pressure steam is shown in position at D, and the 
de-superheater at E. The air cooler for the alter- 
nator is represented by the dotted lines at F. 

(To be continued.) 
SOURCES OF INFORMATION ON 
SPECIFIC SUBJECTS. 


By 8S. C. Braprorp, D.Sc. 


Tose who are concerned with progress in science 
and invention are aware of the need for the pro- 
vision of an efficient service for abstracting and 
indexing scientific and technical literature. It is, 
therefore, somewhat disquieting to find on inquiry 
that, although the 300 abstracting and indexing 
journals notice 750,000 articles each year, which 
is the same as the total number of papers published 
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in their fields ; owing to duplication of effort, only | 


250,000 different articles are dealt with and 500,000 
are missed. This is the more difficult to understand 


| when the skill and money spent on these services 


TABLE.—Applied Geophysics, 1928-1931, incl. 





A B. c D. E. 
| 
| | . 
1 93 1 Se 2 
1 } 86 2 179 | 6-301 
1 56 3 | 285 0-477 
1 48 4 283 0-602 
1 46 5 329 0-699 
1 35 COS 6 364 0-77 
1 28 7 392 0-845 
1 20 8 412 0-903 
1 17 9 429 0-954 
4 16 13 493 1-114 
1 15 14 508 1-146 
5 14 19 | 578 1-279 
1 12 20 | 590 1-301 
2 11 22 | 612 1-342 
5 10 27 ~= || ~—s(662 1431 
3 | 9 30 | 689 1-477 
8 s 38 «=| 8753 1-580 
7 | 7 45 | = 802 1-653 
11 } 6 56 868 1-748 
= 5 | 68 | 928 1-883 
17 e | 8 | 996 1-929 
23 3 | 108 | 1,065 2-033 
49 2 157 1,163 2-196 
169 1 | 32% #='| 1,832 2-613 


Lubrication, 1931—June, 1933 (few 1933 refs.). 


1 2 2 6| «(CO 
1 18 a “4 40 | 0-801 
1 15 3 55 36 | «=—s(0-477 
2 _ Sf 81 | 0-699 
2 | 10 | 7 101 | 0-845 
1 9 S 110 ~=3©| 0-903 
3 . 11 | 184 #+'| 1-041 
3 7 14 | 155 | 1-146 
1 6 15 161 1-17 
7 5 22 | 196 | 1-842 
2 | 4 24 =| «6204 |S 1-880 
13 3 37 | 243 | 1-568 
25 2 62 293 | 1-792 
102 | 1 164 | 395 2-215 


Column A gives the number of journals producing a corre- 
sponding given number of references, 

Column B gives the corresponding number of references during 
the period surveyed. 

Column C gives the running sum of the numbers of Column A. 

Column D gives the running sum of the numbers of Column B 
multiplied by A. 

Column E gives the common logarithms of Column C numbers. 


are realised. It seemed worth while to inquire 
whether the cause of this failure might not lie in the 
manner in which the literature of a subject is dis- 
tributed among the periodicals that contain it, and 
an investigation was consequently undertaken by 
Mr. E. Lancaster Jones in the Science Library. The 
results fully confirm this view. 

It might be supposed that the bulk of the papers 


] 

on a special subject would be published in a few 
| journals specially devoted to that subject, or to the 
| major subject of which it forms a part, together with 
certain border-line journals and some of the more 
general periodicals. An alternative hypothesis to 
be investigated is that, to a considerable extent, the 
|references are scattered throughout all periodicals 
with a frequency approximately related inversely 
to the scope. On this hypothesis, the aggregate of 
periodicals can be divided into classes according to 
relevance of scope to the subject concerned, but the 
more remote classes will, in the aggregate, produce 
as many references as the more related classes. The 
whole range of periodicals thus acts as a family of 
successive generations of diminishing kinship, each 
generation being greater in number than the pre- 
ceding, and each constituent of a generation produc- 
ing inversely according to its degree of remoteness. 

The investigation covered, in the first place, the 
references quoted, in the course of four and two and 
a-half years respectively, by the current biblio- 
graphies of Applied Geophysics and Lubrication, 
which are prepared in the library. The source of each 
| reference being given, it was possible to arrange the 
|sources in order of productivity, the results being 
set down in columns A and B of the table, in the 
previous column. 

A glance at these figures shows that in each case 
there are a few very productive sources, a larger 
number of sources which give moderate production, 
land a still larger number of constantly diminishing 

productivity. In each case by far the largest number 
| of sources give only a single reference during the 
whole period of the survey. No definite boundaries 
between the various classes are indicated, but the 
sources can be graded roughly according to the 
| following basis : 
a. Those producing more than 4 references @ year. 
| 6. Those producing more than 1 and not more than 
| 4a year. 
c. Those producing 1 or less a year. 

In the case of applied geophysics (see columns 
Ke and D): 

In class a there are 9 sources producing altogether 
| 429 references, 











~ | In class 6 there are 59 sources producing altogether 499 


| references, 
| In class c there are 258 sources producing altogether 


404 references. 


| In lubrication, assuming that practically all the 
references relate to the two years 1931 and 1932 only, 

in class a there are 8 sources producing 110 references 

» © % 29 * *” 133 oo 

a Miri OEP ote + or 
| The groups thus produce about the same propor- 
| tion of references in each case, and the number of 
|constituents increases from group to group, by a 
| multiplier which, though by no means constant, 
approximates fairly closely to the number 5, especi- 
ally for the two larger groups. This suggests that 
the running total number of references given in 
‘column D might be proportional to the logarithm 
| of the corresponding number of sources in column C, 
| i.e., to the corresponding number in column E. And, 
| in fact, if curves are plotted, as in Fig. 1, page 86, with 
| Eas abscisse and D as ordinates for both cases, the 
|later portion of each curve is remarkably close to a 
| straight line. We can thus say that the aggregate 
of references in a given subject, apart from those 
| produced by the first group of large producers, is 
| proportional to the logarithm of the number of 
| sources concerned, when these are arranged in order 
| of productivity. 
| In the diagram, Fig. 2, let P, be the point at which 
| the straight iine part of the curve commences. 
|Draw P, X, and P, Y, perpendicular to the axes 
‘of X and Y respectively. On O Y mark off Y, Y, 
land Y,Y, each equal OY, Draw Y,P, and 
| Y;, P; parallel to Y, P,, cutting the curve in P, and 
'P,, and draw P, X, and P, X, both parallel to 
|P, X,. Let the distance O X, be r unite and the 
| equal distances X, X,and X, X, be s units in length. 
| Then, if a, 8 and y are the natural numbers corre- 
sponding respectively to the logarithmic abscisse 
O X, O X, and O X;, we have 

loga = r, ora = 10" 

log B = r+sorp = 10°+* = 10" x 10 

log y = r+ 28, ory = 10° + ™% = 10" x (10** 

Putting 10° = n, we see that the natural numbers 
a, Band y are related to each other as 1 : n: n* 
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! 
The journals in the group represented by O X, | to be productive, we get, as a very rough approxi- 
form a nucleus of those more particularly related to | mation, a figure of 


the subject in question. Therefore, the law of 
distribution of papers on a given subject in scientific 
periodicals may thus be stated : if scientific journals 
are arranged in order of decreasing productivity of 
articles on a given subject, they may be divided into 
a nucleus of periodicals more particularly devoted 
to the subject and several groups or zones contain- 
ing the same number of articles as the nucleus, when 
the numbers of periodicals in the nucleus and suc- 
ceeding zones will beasl:n:n*.... 

The question now arises, what limit can be assigned 
either to the aggregate of sources, or the aggregate 
of references produced, in any given subject ? 
We know that the former number cannot exceed the 
total number of current scientific periodicals, say 
15,000. But all the data known hitherto relate 
only to known sources actually discovered in 
preparing bibliographies. How can we determine 
whether a mass of sources is in fact absolutely 
sterile in each subject, and how determine this 
number ? 
suggested by the scope of the sources actually found. 
On examination, we can establish the fact that the 
a and b groups above are periodicals of scope obvi- 
ously and a priori relevant to the subjects investi- 
gated. They are journals which would 
inevitably suggest themselves as being concerned 
with these subjects, among others. On the other 
hand, the ¢ groups are very mixed, including some 
sources which, by their scope, we might expect to 
find more productive; but including also journals 
of very genera] scope in which we should hardly 
expect to find references, We are surprised, on the 
one hand, by the lack of productivity of the former, 
and, on the other hand, by the productivity of the 
latter. We can only draw the general conclusion 
that a large number of references are produced 
by sources which, a priori, are “ unlikely.” 
the annual aggregate of 


Again, if we examine 


One approach to this hidden factor is | 


almost | 


sources of references, we find that each successive | 


year brings forth a new crop of sources of references, 
and that many sources produce a reference one 
year, but fail in later years. In fact, in the applied 
geophysics case, each of the four years produced 
about 40 sources which gave a reference that year 
and none in the other three years. 
the successive periods 1929, 1929-30, 1929-31, and 
1929-32, 1.¢., one, two, three and four-year periods, 
it is found that the number of references arising 
from sources which produce not more than one 
reference per annum is, in the four periods, 86, 184, 
320, 404 respectively. As each year produces about 
350 references, it may be deduced that, in any given 
period of years, the ¢ group will produce approxi- 
mately 25 per cent. to 30 per cent, of the total 
quantity of references. These will arise from 
sources which fluctuate over a wide range, and may 
in the aggregate involve a thousand more 
periodicals, 


or 


It is conceivable that there could be specified in 
each of the two test cases a list of a thousand sources 
that would include all the producers yet found and 
all which might be found in a ten years’ survey. 
But there is no means of ascertaining the limit 
necessary in any given case, and no guarantee that 
in the bibliographical work a considerable number of 
articles have not been ignored. In the lubrication 
case, it is significant that a small sample of journals, 
selected at random from a general list as being 
possible sources of references, yielded in a ten-year 
survey 4“ producers’ outof 14. These 4 produced 
only 15 references in the ten years, none producing an 
average of | a year, that all would come in 
group c. Out of these 4, only one actually occurs 
in the list of producers in the bibliography 1931-33, 
and this one is not in fact the greatest producer 
in the ten-year period tested. These 14 periodicals 
examined represented a sample, very small naturally, 
of the aguregate of regular journals dealing with 
general science, physical and chemical sciences and 
engineering and industry. This class would exclude 
periodicals of the annual or semi-annual type, and 
those dealing with natural history, medicine and 
other subjects unlikely to produce references to 
lubrication. It might thus represent a sample of 
14 from an aggregate of say, 3,000 possible periodicals 
of the former type. 


80 


Also, if we take | 


x 3,000 


9 
= = 850 (say) 

for the number of productive sources in a ten-year 
period, 

Two further tests were made, each based on an 
examination of the relevant classes in the subject 
catalogue of the Science Library during a five-year 
period in which about 500 periodicals, on all branches 
of science and technology, have been indexed. The 

| tests showed that the lubrication references came 
from 14 sources, and the applied geophysical refer- 
ences from 19 sources. Assuming that the periodi- 


‘ , 1 
cals indexed by the library represent about 4 


) of the total number of similar periodicals 


\= 16,000 
in existence during the five-year period, we get the 
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figures 14 x 30 = 420, and 19 x 30 = 570 for the 
numbers of actual sources of references on lubrica- 
tion and applied geophysics respectively, in a five- 
year period. These figures are both considerably 
less than the figure 850 obtained above for lubrica- 
tion periodicals, which is to be attributed mainly 
to the difference in the period of the survey, as will 
be seen. 

Other considerations tend to confirm the hypo- 
thesis that the must 
almost linearly with the period of the survey. The 
numbers of known geophysical sources contributing 
not more than one reference a year to the biblio- 
graphy were as follows : 


number of sources 


86 in the year 1929 


155 2-year period 1929-1930. 
230 3-year 1929-1931. 
258 4-year 1929-1932. 
and these form the major portion of the known 


sources, which were respectively 145, 218, 281 and | 


326. The increments each successive year are 73, 
63 and 45, the last figure being probably smaller 
than it should be, because the survey of the litera- 
ture of 1932 is still incomplete. 

It is reasonable to assume that the known geo- 
physical sources would increase over the whole 
ten-year period, though the increment might tend 


As, out of the 14, 4 were found | to diminish each year, say by 10 per cent. 





increase | 


[JAN. 26, 1934. 


Thus the number of known sources in a period 
of » years might be 


Sa a (b + br br? . to n terms) 
b(r® 1) 
@-r 
r—l 


where, for the geophysics bibliography, 


a= 60 
6 = 85 | 
9 ; ®Ppprox. 
sie, io) 
giving 
Sn = 60+ 850 (1 — 0-9") 
or in the limit S,, = 910. 


Again, putting n= 5 and 10, successively, we 
have, for applied geophysics, 
8, = 410 
Sio = 615 
These are the “ bibliographical” or “* known ”’ 
sources. 
| For lubrication, we know that a two-year survey 
| produced 164 bibliographical sources compared 
with the 218 of applied geophysics, say 25 per cent. 


less. We can therefore assume, for lubrication 
S, = 310 
Sip = 460 


Comparing S, here with the value 8’, = 420 esti- 
mated for the actual sources, we get a figure 


420 
460 x 310 
for the actual or total sources in lubrication, on a 
ten-year basis. Considering the approximate cha- 
jracter of the analysis, this figure is sufficiently 
comparable with the 850 obtained above. 
It seems safe to say, therefore, that the number of 
birewrren which contain articles on the subjects in 


v.< =.620 








question is of the order of a thousand. But the 
| periodicals themselves could not be specified 
without scrutinising a much larger number of 





periodicals during a long period. And even when 
| the actual producers during a period of years had 
| been ascertained, new sources would certainly 
| appear during a further period. It follows that the 
| only way to glean all the articles on these subjects 
| would be to scrutinise continually several thousands 
|of journals, the bulk of which would yield only 
| occasional references or none at all. And because 
this work is altogether impracticable, a large 
portion of the total number of references on a given 
subject is regularly missed by the abstracting 
journals. 

For the same reasons special libraries cannot 
gather together the complete literature of their 
subject, except by relinquishing altogether their 
specific character and becoming practically general 
| libraries of science. In practice one-third of the 
|contents of special libraries is usually related 
definitely to their scope, the remaining two-thirds 
comprising literature on border-line and less related 
subjects. These publications are duplicated in 
many other libraries, and their representation in 
any one is altogether inadequate. 

In methods of abstracting and indexing, a radical 
change is needed. Periodical literature must be ab- 
stracted by source, and not by subject, as hitherto. 
All the important articles in each periodical should 
be catalogued, those coming within the scope of a 
| particular bureau should also be indexed, the titles 
|of the remainder being forwarded to the bureaux 
| specially concerned, or to a clearing house. A stan- 
dard classification must be adopted, so that refer- 
| ences to the same subject would be brought together 
| by the classification, irrespective of source or ab- 
| stracting bureau, when, without increase of labour, 
a complete index to scientific literature would be 
| achieved. 








| 
| Tue Bririsa Association.—The annual meeting of the 
| British Association will be held this year in Aberdeen, 
| from September 5 to 12, under the presidency of Su 
| William Hardy, F.R.S. Professor H. M. Macdonald, 
| F.R.S., has been appointed president of Section A 
| (Mathematical and Physical Sciences) ; Professor T. M. 
Lowry, F.R.S., president of Section B (Chemistry) ; 
| Professor W. T. Gordon, president of Section C (Geology) ; 
| Professor H. M. Hallsworth, president of Section F 
| (Economic Science and Statistics) ; Professor F. G. 
Baily, president of Section G (Engineering); Mr. H. T. 
izard, president of Section L (Educational Science) ; 
}and Professor J. A. 8S. Watson, president of Section M 
(Agriculture). 
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THE MANUFACTURE OF SEAMLESS | are arranged at suitable spaces in the line of the pass. 

TUBES. When the desired outside diameter and wall thick- 

By Gupert Evans. ness have been attained, the tute and maniniel are 

| conveyed to a reeling machine, shown diagrammati- 

(Continued from page 32.) |eally in Fig. 14, which planishes the outside and 

The Erhardt Piercing Press and Push Bench| inside surfaces and releases the tube from the 
Process.—The Erhardt piercing press, in conjunction | mandrel to allow easy extraction. 

with a process described as the push bench, has of | |The arrangement of the whole plant has been well 

late commanded the attention of seamless tube} thought out and several special features have been 

manufacturers in England, America, Canada and|embodied which are worthy of attention. The 

Russia. It is claimed for the process that a cheaper reheating furnace is built with two chambers. The 

class of steel, which is improved in the processes, | first receives the square billets in long lengths as 

may be used, while the press has also been adapted received from the rolling mill, and these, after heat- 

for stainless steel. A general view of an installed | ing, are withdrawn and cut to any desired lengths by 

plant is given in Fig. 9, the central feature being the | hot saws arranged on either side of the furnace. 

vertical piercing press with part of the push bench on| The cut billets are then charged into the second 

its right. An automatic swinging arm at the base of | chamber, the heating chamber proper, from which 


the press transfers the hollow shell, or bottle, to the | they emerge to be fed directly to the container of the 
push process. The Erhardt process is illustrated 
diagrammatically in Figs. 10 to 12, page 88. Square 
billets A, with bevelled or rounded corners, are 





heated and inserted into a circular container B, A 


hydraulic piercing press. Each of the sections of the 
furnace referred to has electric charging machines, 
or pushers, arranged at their respective charging 
doors, by means of which a continuous supply of 





} 


circular guide bush C is inserted into the top of the| material is steadily moved through the heating | 


ontainer to centralise the punch D, which is forced | chamber to the discharge doors from which they are 
by hydraulic power into the hot billet. The material | transferred for the piercing operation at a tempera- 
lisplaced by this tool is forced into the bore of the | ture of about 1,350 deg. C. The bydraulic press is 
receiving chamber. and pressure is maintained until| fitted with ejectment and stripping apparatus, the 
the leading end of the punch reaches within an inch latter to disengage the bottle from the piercing 
r so of the square billet, leaving a solid end to} bar. An automatic swinging arm receives the hollow 
gage the drawing mandrel in the operation of the | shell, and in one movement places it in position for 
push bench. The resultant shell or bottle shown at! the introduction of the horizontal mandrel. The con- 
i, Fig. 12, is, after extraction, conveyed at the same | trol of all these motions is in charge of a single 
heat to the adjacent bench which is illustrated in operator. 
Fig. 13. The shell is slipped on to a mandrel, or| The push bench is of the rack type and is motor 
lrawing bar, and forced at high speed through a| driven in such a way that any desired speed of push 
iccession of dies which diminish in diameter and'can be obtained. 





The bed of the bench contains | working rolls are arranged in plan with a wide axial 


| necessary. 


SEAMLESS TUBES. 


slots at regular intervals in which the actual 
circular dies are held in die holders and are set in 
accordance with the elongation of the tube. The 
intermediate slots hold dies slightly larger in diame- 
ter than the drawn tube. These act as guides and 
prevent any buckling of the tube and mandrel. 
The latter tool, which is of great length, is main- 
tained in a rigid position by being encircled with a 
slotted tubular guide. It is possible to attain speeds 
up to 600 ft. per minute in the actual pushing pro- 
cess. Following, and in a direct line, are the sizing 
and reducing mills followed by the hot saws, for 
cutting to lengths, the final straightening machine 
and the moving cooling bench. At no stage of the 
complete operation is there a crossing of the various 
phases of manufacture, and from solid billet to 
| finished article there is a straight line of progress. 
In the manufacture of tubes of small diameters, 
| high-speed reducing machines of the duo and quarto 
types are used. These have completely revolution- 
ised the old-established method of hot drawing and 
sinking on a chain bench in which several reheats and 
successive passes through diminishing dies were 
By the use of the reducers a tube } in, 
diameter by 115 ft. long is sunk from 33 in. diameter 
at one heat and in one operation of the machine. 
Evans’ Rotary Reducing Mill, 1920-1926.—A 
reducing process based on the well established 
principles of rotary piercing and expanding formed 
the subject of a provisional patent granted to the 
author in June, 1920, and practical tests on non- 
ferrous metals demonstrated the correctness of the 
theory on which the claim was made. The appli- 
cation of the method is clearly illustrated in the 
diagrammatic sketches, Figs. 15 to 19, page 88. The 
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angle, and are inclined at 6 deg. to the horizontal 
plane. The roll bodies are designed to allow a com- | 
bined angle of from 8 deg. to 12 deg. between the 
faces on the converging side and are parallel at the 
diverging faces. Fither a solid mandrel S, which 
travels with the tube in a forward direction, or a 
plug may be employed (preference being given 
to the former) to govern the inside diameter of the 
tube under operation. Suitable vertical guide rolls 
are arranged on the iniet side to receive the thick 
hollow billet either direct from the piercing opera- 
tion or after being re}eated, and reeling and planish- 
ing vertical rolls are provided on the emerging or 
outlet side. When a solid mandrel is used, the 
shell is placed in position on it and the whole is 
introduced into the diminishing pass between the 
surfaces of the large diameters of the rolls. The 
revolving rolls grip the hollow shell and impel it 
forward with a spiral motion, at the same time 
reducing the outer and inner diameters until the 
latter makes surface contact with the mandrel. 
From this contact point the area of the tube is 
gradually reduced until the apex formed by the 
inlet and outlet planes is reached, the ultimate 
diameters and thickness of the resultant tube being 
attained at this point. The action of the working 
rolls up to this point imparts a slightly oval shape 
to the shell, as shown in Fig. 16, and it is the duty 
of the reeling and planishing rolls to restore com- 
plete circularity and at the same time release the 
tube from contact with the mandrel. The result is | 
similar to that obtained by application of the 
reeling process when cold drawing tubes on a bar. 

The diverging or outlet pass of the working rolls | 
is arranged parallel, as stated, and serves to planish | 
the outside surface. In delivery, the tube is entirely | 
free from the main rolls for extraction of the mandrel. 
The leading end of the mandrel in its passage | 
through the rolls is engaged by a revolving ball- | 
bearing socket mounted in a sliding bracket which | 
is swung open at the end of its travel for the! 
removal of the tube. The tube is delivered in the 
perfectly straight condition considered necessary for | 
finished tubes or when a further process of cold | 
drawing is essential. A stream of water impinges on 
the outer surface of the shell during the reducing 
operation. It serves to remove oxide and adds to 
the finished surface of the tube. It is important | 
te emphasise the fact that in the process the ratio| 
of peripheral speeds between the material and the | 
rolls is maintained throughout, viz., that the 
decrease of the tube diameter corresponds with the | 
decrease in diameter of the rolls, resulting in reduced | 
torsional strain on the material. In other mills the 
reverse is the case, viz., the diameter of the rolls 
increases as the diameter of the shell decreases, 
resulting in torsional strains being set up in the 
materia! under operation. 

The Diescher Rotary Method of Rolling Tubes from | 
Pierced Billets —The methods about to be described 
are in operation at the tube works of Messrs. Babcock | 
and Wilcoxat Beaver Falls, in the United States. They | 
were patented in 1931. The method is described as 
a double rolling process, in which the pierced_ billet 
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| diagrammatically in Figs. 20 and 21. 
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a second pass in a similar machine, after being 
placed on a mandrel. The arrangement is shown 


usual top and bottom guides, discs with shallow 
grooves are placed in the pass between the working 
rolls. The hollow shell, with its interior bar mandrel, 
passes entirely through the rolls, the action of the 


rolls reducing the outside, and in a less degree the | 


inside diameter, and at the same time elongating the 
tube. The vertical top and bottom disc guides are 
driven at a higher peripheral speed than that of the 
work rolls, and in addition to the prime object of 
maintaining the circularity of the tube, act as a 
propelling force in the passage of the material. 
Tubes of a diameter of 2 in., with a wall thickness 
of 14 gauge (0-083 in.) can be manufactured in this 
way. It is claimed that the process is much 
cheaper than that of the plug mill, and entirely 
eliminates longitudinal internal and external scoring, 
while it does away with both the sizing and reeling 
operations. 
(T’o be continued.) 


THE DERIAZ SYSTEM OF FLOOR 
HEATING. 


In the times of the Romans, houses were heated by 
means of systems under the floors through which hot 
air was passed. Later, other methods were adopted, 


and in modern times central heating has been developed | 


with steam or hot air as the heat-carrying agent. In 
most of the central-heating systems, points are provided 
at which the heat passes from the pipes of the system to 
the air. Thus, we have radiators, a type of apparatus 
of relatively large cross section and heat-transmitting 
surface. In radiator heated rooms, the hot air rises 
to the ceiling, and the cold air falls to the floor, 
and instead of having, as with chimney-fires, warm feet 





In place of the | 
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|from the rotary piercing machine is subjected to;and a cool head, the reverse is often experienced— 


cold feet, accompanied by headaches. 

Many attempts have been made to perfect some more 
effective system recently, and especially in the direction 
of heating from the floor, but mostly without much 
success, since little attempt has been made to ensure an 
| even distribution of temperature over the whole area 
concerned. Consequently in places the temperature was 
| too high, in others too low; heat was wasted, and the 
| differences in temperature were not only detrimental 
|to the floor and floor covering, but adversely affected 
personal comfort. In the Deriaz system of floor heating, 
which is described below, even distribution of the heat 
is particularly aimed at. In this system, the heat is 
|conveyed through pipes laid under the floor, and is 
| transmitted to the flooring by means of “ diffusers,” 
i.e., Strips of metal, made of good heat-transmitting 
| material, so designed that the heat they carry reaches 
the upper surface of the floor in equal quantities. By 
means of these diffusers it is possible to heat a large 
area, using only a few pipes and only a moderate tem- 
perature in the floor. 

The general arrangement of the pipes and diffusers 
in the Deriaz system is best explained by means of the 
illustrations, Figs. 1 to4onthe opposite page. Of these, 
Fig. 1 is the system being installed in a room, Fig. 2 
|is a plan of a complete flat, Fig. 3 is a section giving 
details of pipes and diffusers; Fig. 4 shows one of the 
control points in the flat, Fig. 2. 
| The pipes are laid parallel, the joints being welded ; 
|there are no screwed joints or fittings to leak. The 
| necessary slope for drainage is provided by means of 
shims and packing. The diffusers or metal strips are 
shown clearly in Fig. 1, and will be easily recognised 
in Fig. 3. They are pressed into firm contact with the 
pipe to which they are clipped and it will be noted that 
| close to the pipe the diffusers are separated from the 

tiling to be heated by a considerable air space. As the 
distance away from the pipe increases the diffuser arms 
| approach more and more closely to the underside of the 
| tiling, reducing the air gapjacross which the heat has to 
be transmitted, until finally at the ends of the arms, the 
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diffuser is actually in contact with the flooring material. 
In this way, as the temperature along the diffuser 
diminishes, the heat is transmitted to the floor more and 


more easily. Owing to the air space above the pipes it 
is possible to use water at high temperature, and this 
sometimes facilitates the solution of difficult central- 
heating problems. 

The bricks or tiles do not rest upon the floor, but are 
bedded on mortar. Some form of flooring composition 
is laid over the bricks, and over this, linoleum, carpets 
or other form of furnishing. Expansion joints are 
arranged between the floor and walls, made of insulating 
materials, thus also serving to prevent the transmission 
of noise. The pipes and the diffusers are free to 
expand under the influence of heat, no pressure being 
exerted on them by the flooring; the pipes are free 
to move on the shims supporting them and there is 
ample room all round the diffusers. During installa- 
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tion, the necessary allowances for expansion at other 


| parts are prov ided. 


The size and shape of the diffusers depend upon the 
amount of heat to be transmitted, on the floor tem- 
perature desired, and on the material of which the floor 
covering will be made. The piping system is standard- 


| ised to convey 70 B.Th.U. per square foot per hour as 


a maximum output. Thus, on the one hand, the floor 
temperature is quite bearable, and on the other the 
system is capable of making good any ordinary heat loss 
in a room. When a room is very much exposed to the 
cold, the pipes can be laid under the whole floor, but 
commonly it is only necessary to lay the piping system 
in front of the windows and in the centre of the room. 

A useful feature of the system is that it enables all 
vertical supply mains to be arranged in the centre of 
the building. It is thus easier to employ fewer than 
would otherwise be necessary, and to place them where 
they are accessible. 

Fig. 5 shows the results of measurements made in 
two similar rooms with similar floor pipe installations, 
but in which one was fitted with the diffusers and 
one was without. The diagram represents the distance 
from the centre line of one pipe (the left-hand limit), 
to a point on the right corresponding with midway 
between two pipes. The floor temperature of the 
system without the yw: is given by the curve A, 
commencing at 20-6 deg. C. (68-5 deg. F.) over the 
pipe, and gradually falling to 18-3 deg. C. (65 deg. F.) 
at the midway point. On the other hand the even 
temperature attained with the diffuser system is repre- 
sented by the curve B, the whole floor being main- 
tained at 22-3 deg. C. (72 deg. F.). The line C gives the 
room temperature, evenly maintained throughout at 
18-5 deg. C. (65 deg. F.). The rooms tested were 
similar as to position, and the installations and con- 
ditions of test were purposely made as like as possible. 

In other tests, the temperature was measured with 
regard to height above floor level, in a diffuser-heated 
floor flat, and in a radiator-heated flat. In the former 
the temperature curve taken 1-50 m. above the floor 
proved to be even for the Deriaz system with a quick 
rise to steady temperature a short distance from the 
window, whereas with the radiator system the tem- 
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perature just rose much above normal near the window 
and slowly fell to the average room temperature as the 
distance increased. The radiator system was a 
thoroughly modern one with the radiators in the window 
embrasures. 

Measurements in diffuser-floor heated rooms have 
been taken with various types of floor covering. Carpets 
linoleum, &c., when first laid cause a small drop in 
the room temperature until they reach floor tempera- 
ture. Cement tiling is said to be particularly suitable 
for floor heating, and has the advantage of being cool 
in summer and easy to clean. Air can be changed 
without cold draughts, by opening the windows, the 
floor readily supplying enough heat to supply the loss. 
It is asserted that whereas in such circumstances 
an ordinary radiator would only be able to supply 
about 6 per cent. more heat to make up the loss, the flcor 
system can supply 40 per cent. 

It is claimed that the Deriaz diffuser system has 
proved floor heating to be a commercial proposition. 
Installation costs about the same as the ordinary 
modern central-heating system, and results in com- 
fortably even temperatures throughout the rooms. It 
has been worked out as a technically sound system 
which can be kept in use day and night continuously 
without trouble, with either steam, water or cven 
electric heaters. 


‘INVENTION. . 
(1) Tue Evo.utron or INVENTION. 
By H. W. 
Ir is a generally accepted view that invention has 
its birth in inspiration ; rarely does it spring from the 
observation of nature, but rather does it come from 
the careful elaboration, refinement, or simplifying of 
the original idea by the first and succeeding brains 
until at last it reaches practical shape. An invention 
when made may not satisfy a pressing need and be 
abortive in consequence, but it is not true to say 
that specific invention is not wanted. The world mav 
be unconscious of a need until the means to satisfy 
it are at hand, when the need itself at once becomes 
apparent. Of the three aspects of invention, the first 
is the machine or apparatus which is to function; the 
second is concerned with the tools, the materials, and 
the knowledge which is required to bring the machine 
or apparatus to practical shape; and the third aspect 
concerns the conditions which govern the reception of 
the invention. These aspects determine the length 
of time of the embryo stage of the invention. It seems 
that tools can always be devised if the object is worth 
while, but the knowledge of physical phenomena is of 
great importance in invention, and lack of it may 
retard development. The early history of the internal- 
combustion engine, which is well known, is a striking 
case in point. Sometimes only a detail is necessary for 
the success of an invention. It not infrequently 
happens that in developing a machine an essential 
detail may have to be devised, and may prove to be 
the subject of an earlier invention which has been 
overlooked, as was the case with the locomotive blast 
pipe. With regard to the third aspect, namely, th: 
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reception of the discussion of it would 


be inappropriate under the title of this paper, and is 


invention, a 


therefore better left for treatment under another 
heading. It may be observed here that whereas ideas 
may come freely, the development of them is often 
laborious in the extreme, and the greatest credit is 


deserved by him who brings an invention to a successful 
iswue Failure to recognise the differences between the 
early and late of invention leads to much 
ill feeling, and it should be realised that, particularly 
in the case of primary invention, the applic ition of 
necessary for the development of an 


staves in 


nany minds is 
idea from inception to practical use 

Exi ting 
experiment are 


knowledge based observation and 


prerequisites of invention, and know- 


on 


ledge of the state of the arts, both at home and abroad, 
may be a great stimulant It is noteworthy that 
ensational accidents or unusual occurrences are 


ollowed immediately by large influx of applications 
them, as, for 


ea and for the pro 


for patents connected in way with 


xan ple, devices to prevent fires at 


come 


tection of property following upon the L’Atlantique 
lisaster and the epidemic of smash and grab” raids. 
The condemnation of shuttle-kissing "’ led directly 


to a number of applications for patents for self-thread- 
ny With the present limit of fifty years, 
heyond which anticipation of patented devices is not 


cle vices 


reckoned, it might be worth while to examine the 
pecifications prior to that period for the discovery 


of ideas which, though good, failed commercially at the 
time of their invention. There stores of in 
formation in libraries such as those of the Institutions and 
the Patent Office the search for knowledge 
and ideas should the contents of our technical museums 


are valuable 


neither in 


he overlooked. Too much stress, however, should 
not be laid upon the acquisition of vast knowledge 
by the inventor, as many great inventions have had 


their inception in ignorance of what had already been 


accomplished in their fields. Too great knowledge 
tends to paralyse initiative. 

More than once a suggestion has been made that 
information regarding the failures and disasters of 


and their experiences should be recorded and 
filed for reference central institution, an 
inspection of by would-be inventors 
would save them time and money. Why, it is asked, 
should the road be trave Ile d repeat« dly by successive 


inventors 


In some as 


such records 


inventors ? Apart from the impracticability of the 
proposal, the answer is that were such knowledge 
recorded, it would probably be known only to the 


historically minded and to older men who are past the 
and if resorted to by the younger men 
deterrent to them. It 
that an inventor must be young. A study of the 
of inventor that, in contradistinction to 
of littérateurs and artists, the best creative age is 
vears and forty years, and there 


inventive age, 
would most likely act as a 
com 
lives hows 
those 


between twenty-five 


is scarcely an exception to this dictum. Besides 
youth, enthusiasm and even monomania are prime 
factors in producing successful inventions, and much 
has been accomplished in the past by men in pursuit of 
one idea In devising a mechanical movement to 
replace by machine work previously carried out by 
human or animal agency it is wise to avoid imitating 


Nature 


works 


the 
miss ”’ 


works whereas 


rotatively 


iture. reciprocatively, 
ma The “ hit 
method of perfecting an invention appears occasionally 
more appropriate in 


research laboratories and for the evolution of secondary 


hine and 


success, but seems to be 


to achieve 


inventions. It would appear to be no disadvantage to 


an inventor to be outside the industry in which his 
invention is to find scope. as he has no preconceived 
notions to overcome it is almost unnecessary to 
peak of conservatism and complacency as a clog on 
nvention The influence of professional authority 
may also operate as a clog on progress 
2) Tur INVENTOR 
By H. Svtarrorp Harrretp, Ph.D 
In whatever department of human endeavour 
we look, we find that creative and original minds are 
spt to exhibit a certain want of balance. But the 


comes forward 
namely, that his 
that there should 


inventor, like the worker in pure science, 
with a definite assert.on of fact; 


nvention is workable. It seems 


be some authoritative means of testing his ideas, and 
furthermore that the reward he receives should be 
dependent only upon the extent to which his ideas 


ire utilised technically, and not upon the skill with 
which he conducts his business arrangements, let 
ilone upon the utterly incalculable chances of the 


patent law and Law Courts. The inventor is notoriously 
+ good man of business only in the rarest instances, 
but is characterised by a degree of concentration on 
particular problem which amounts to mono- 
mania. Normally, the necessity to turn aside from 
the study of his problem and concentrate upon legal 
and financial matters is a source of extreme discomfort 
to him. In reality the inventor is just as incapable of 
of under- 


mae 


understanding business as the business man is 
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standing technical matters. The very first step to 
encourage invention to make the reward for it a 
sure one in case of success, and independent of the 
business ability of the inventor. Anyone who makes a 
first-class scientific discovery is pretty sure to obtain, 
without the exercise of smart business capacity, a post 
which will at least enable him to go on working. Such 
possibility can hardly be arranged for technical in- 
vention, and to put such a man in a technical laboratory 
and tell him what to do, at the same time taking from 
him without reward all his work, no matter how valuable 
it may be, is to make a hack of him. 

An attempt may be made to define the mental char- 
acteristics which distinguish the inventor, who is suc- 
cessful in the technical sense. The fundamental creative 
ability defies analysis. The type of mind which possesses 
it concentrates more or less intensely, for a less or 
greater space of time, upon a problem for which no 
solution known. The non-creative mind, however 
powerful and brilliant, is visited only by known ideas. 
There is one criterion of this creative faculty which 
appears in early youth. The ordinary person, in 
learning the elements of science assimilates, sometimes 
very rapidly, facts as they are presented. The creative 
mind has frequently much less power of assimilation, 
but along some particular line it actually runs ahead 
of the matter presented to it; in other words, it re- 
invents what is known. 

The next mental characteristic of the inventor is 
initiative. The great majority of people require to 
be put or pulled or driven into action; only very few 
are capable of setting themselves a task and persisting 
in carrying it through. Nothing more sharply dis- 
tinguishes the genuine creative worker than the fact 
that he is prepared to take unlimited pains to acquire 
the necessary skill and equipment for the work in hand. 
On this point the greatest misunderstanding exists 
between the inventor and the first-class engineer. The 
latter possesses energy and industry in the highest 
degree, and is dominated in everything that he under- 
takes by a desire to see it done in the best possible 
manner, whereas the inventor, whose mind con- 
centrated on advance in some particular direction, is 
frequently entirely neglectful in all other matters, 
though it is a bad sign when his eccentricity is displayed 
not only in neglect of ordinary ways and conventions, 
but in crotchets. 

The standard of education needed to-day for success 
ful invention is a very high one. Anyone not possessing 
a thorough grounding in chemistry, physics, and 
mathematics, will be at a hopeless disadvantage ir 
almost any field of technical invention to-day. Such : 
grounding can only be acquired by university training 
in youth, and the gifted student, if given a training 
in pure science, will readily acquire the further know- 
ledge incidental to a particular branch of technical 
work 

Creative work is notoriously capable of stimulation, 
though not all inventors are similarly constituted, and 
a great many would do useful work in circumstances 
devoid of all pressure or incentive. But technical 
invention is of no value unless it exactly fulfils a present 
need. The inventor is usually an extremely bad judge 
of what is needed. It is the business of the leaders of 
industry to select problems for solution, to find the 
inventive mind capable of solving them, and to offer 
these inventors the incentive of a financial share if 
success is obtained. 
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(3) ProvistonaL Patent PROTECTION AND PATENT 
CLAIMS 
By Sir WituiaM 8S. JarRRatrT.* 
The subject is readily divisible into two distinct 


parts, first, provisional patent protection. and second, 
patent claims (drafting and interpretation). According 
to the definition of provisional protection contained in 
the first paragraph of Section 4 of the Patents and 
Designs Acts, 1907 and 1932, an invention during a 
certain period may be used and published without 
prejudice to the patent, the period being between 
the date of the application for a patent and the date 
of sealing a patent on the application. Provisional 
protection is not given outside the period stated, 
and in consequence any variation of the date of applica- 
tion or of the date of sealing may be to the detriment of 
the inventor. Provisional protection may 
finally of no effect if the date of sealing a patent on the 
application never arrives, or in other words, if a patent 
on the application is not sealed. The inventor who 
relies on provisional protection should therefore take 
care that, so far as he can control the matter, his 
invention does not become known to anyone except 
on condition of secrecy, for, if a patent on the applica- 
tion is not sealed, and if the inventor has used and 
published his invention, any subsequent application 
by him for a patent for his invention will be invalid. 


become 


* Secretary of the Trade Marks, Patents and Designs 
Federation, and late Comptroller-General of Patents, 
Designs and Trade Marks. 
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Secondly, in respect of the date of the application, it 
may happen that the application has to be post-dated 
in consequence of the result of the examination, and 
search made in the Patent Office when the complete 
specification is filed. If the inventor has, before the 
date to which the application is post-dated, used and 
published his invention, the patent which he obtained 
will be invalid, as has happened more than once within 
the author’s own knowledge. 

The second part of the subject, patent claims (draft 
ing and interpretation), is of the greatest importanc« 
to inventors. It is admittedly a highly technical 
matter. The form which a claim should take will 
depend on the nature of the invention, on the result 
of the Patent Office search, and finally on the preference 
of the inventor or his agent for one mode of expression 
rather than another. The interpretation of the same 
claim may equally depend on many circumstances, 
including not merely its form but also the prior state 
of the art and the present state of the Bench and the 
Bar. 

An inventor should never forget that the grant 
a patent for an invention is an exception to the general 
principle governing monopolies. The patent in 
fact, in the nature of a bargain between the inventor 
and the State, the monopoly being granted to the 
inventor in order that the State may have the ad- 
vantage of a new manufacture. In complying with 
these requirements the inventor should always remem 
ber to look at a claim from two points of view. It 
should be looked at to see how wide is the monopoly 
it confers on the inventor, i.e., how large is the field 
which it will enable him to prevent his competitors 
from entering ; and it should be looked at to see how 
closely and exactly it defines the ‘“‘ new manufacture ” 
which the inventor desires to establish himself. The 
duty imposed upon the inventor is that he must draw 
his complete specification that it particularly 
describes and ascertains the nature of the invention and 
the manner in which it is to be performed; he may 
then draft his claims both as widely and as narrowly 
as he desires within that specification ; and finally he 
must be prepared to furnish proof that any claim which 
is found to be invalid was framed in good faith and 
with reasonable skill and knowledge. 

The author desires, as one who has had a long and 
wide experience of matters relating to patents, to 
congratulate the Institution on its decision to establish 
a Standing Committee to consider inventions sub- 
mitted by members. In this it is following a well- 
established practice and one which is in the public 
interest. Some years ago the author was a member of a 
committee appointed to consider the question of the 
best method of dealing with inventions made by 
Government servants, and in consequence of the report 
of that committee there is now established in each of 
the great Departments of State a Departmental Awards 
Committee with power to recommend to inventors in 
its own .Department monetary awards up to a con- 
siderable sum. Appeal from these Departmental 
Awards Committees is permitted to a Central Com- 
mittee on Awards, selected from a panel of depart- 
mental representatives and presided over by a high 
legal authority. In taking this decision, therefore, 
the Institution is following not merely a well-estab- 
lished practice, but also a lead given by the Govern- 
ment, and in at least two very important particulars 
it is following the practice actually adopted by the 
Government. It is limiting its activities to inven- 
tions applicable to mechanical engineering and made 
by members of the Institution, in the same way as the 
Government limits its committees to Government 
servants. This is, in the author’s opinion, a very wise 
limitation, for of the patents granted to inventors, 
the great majority of those that fail do so because the 
inventions lie in fields with which the inventors are not 
familiar. It is a difficult matter for an inventor who 
is specially qualified in his own subject to make an 
invention on which a financially successful patent can 
be founded ; for one who is unfamiliar with his subject 
it is almost a hopeless task. The author is glad to 
note also the limitation of the inventions, in which the 
inventor desires protection, to those in respect of 
which a patent has been applied for, which again 
follows a recommendation of the Committee to which 
reference has just been made and subsequently adopted 
by the Government. The advantages of a prior appli 
cation for a patent are that it dates the invention, 
and that there is on record some description of the 
invention at that date. When a committee and an 
inventor are considering his invention the difficulties 
likely to arise are too obvious to need specifying unless 
there is on record a dated description of the invention. 
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(4) THe DEVELOPMENT AND EXPLOITATION OF 
INVENTIONS. 
By Artuur H. GLEDHILL. 
It is advisable to take out a provisional patent for 
an invention as soon as the idea has taken definite 
form. As publication of the idea invalidates a patent, 
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it is necessary to seek provisional protection through 
the Patent Office at the earliest possible moment. 
Having filed the provisional specification, the inventor 


| South African war with traction engine trains carrying 
stores and ammunition to the depots. 
It was recognised by the directing committee that 





has twelve months in which to perfect the details of | roads overseas must generally be cheaply built, and 


his invention, during which time he must file a complete 
specification with drawings and definite claims as to 
the invention. During this period of twelve months 
it is advisable to make a search of the patent records to 
make sure that the invention has not been anticipated 
by prior patents. The quickest way to carry outa 
search, is to buy from the Patent Office Sales Depari- 
ment one of the 146 classifications of Abridgements of 
Specifications. After studying these Abridgements, 
and noting any patents which appear on the lines of 
the proposed invention, it is advisable to write to the 
Patent Office Sales Department for the complete 
specifications of each of such inventions, which can be 
purchased at the cost of ls. per copy. 

Having secured the Crown grant of a patent, the 
next step is either to manufacture the product of the 
invention, or arrange for its manufacture and sale. 
The inventor without manufacturing facilities may 
adopt any of the following procedures :—(1) Sell the 
patent outright to a manufacturing or selling organisa- 
tion. (2) Grant the sole licence for manufacture and 
sale to a firm on a royalty basis. (3) Obtain one firm 
to manufacture the article and another firm to sell it, 
the inventor taking the difference between manu- 
facturing and wholesale price. (4) Form a small 
development syndicate, with a view to forming a 
public company, when the business begins to show 
satisfactory profits. The syndicate could either 
manufacture and sell, or sell only. (5) Form a 
public company on a prospectus based on estimated 
profits. 

An invention has no capital value until a market 
for the sale of the product of the invention is available 
or created. There are three main methods of placing 
the product of an invention upon the market :— 
(1) The inventor may sell the articles or apparatus to 
a wholesaler who would supply the retailer. (2) The 
inventor may sell direct to the retailer. (3) The 
inventor may sell direct to the customer or actual user. 
The nature of the article largely determines which 
of the three methods is the best to adopt. 

To ascertain the scope of invention, the author 
advises the reading of the Annual Report of the 
Comptroller-General of Patents, in which there is a 
most interesting passage dealing with the trend of 
invention. In the ever-growing world competition, 
success lies very largely with the nation whose fertility 
in invention is most rapidly and effectively translated 
into action. It would pay the nation to set aside a 
sum of money every year for the encouragement of 
inventive talent, and for the specialised education of 
inventive youth. The Patent Office made a net profit 
of 146,0001. last year, and the author would suggest 
that a considerable portion of this profit might be 
wisely used for the development of worthy inventions 
by means of grants to bodies such as the Institution of 
Mechanical Engineers in order that (after thorough 
investigation by a committee) they may be able to 
give assistance, where needed, to develop inventions 
which would otherwise be lost to the nation through 
lack of funds. 





ROAD TRANSPORT UNIT FOR THE 
COLONIES. 


PRIOR to the comparatively recent developments in 
heavy motor vehicles, the only way of opening up new 
countries in the Dominions and Colonies was to build 
branch railway lines. These, however, were costly to 
construct and maintain, and could not possibly pay 
their way for a very considerable period in any but a 
mining area. Where roads existed at all in such coun- 
tries they were generally of the most primitive type, 
and were quite unsuitable for the earlier types of motor 
vehicle. Many first-class roads now exist in the 
Dominions and Colonies, but they mainly run between 
the more important centres, and the question of trans- 
port in the less-developed areas is still one of very con- 
siderable difficulty. In view of these facts, the Colonial 
Uttice Conference of 1927 recommended the establish- 
ment of an Oversea Mechanical Transport Council 
to study the whole question of Empire Transport. 
he council and their directing committee were financed 
partly by the Empire Marketing Board and partly by 
contributions from 23 overseas governments, and their 
hief aim was to put forward a vehicle, or series of 
vehicles, to carry a heavy useful load on earth or 

ghtly constructed roads, the cost of operation and the 
‘amage to the road to be as small as possible. In view 
of the fact that the type of transport selected took the 
form of a road tram, it is interesting to recall that so 
arly as the ‘seventies, Colonel Crompton employed 
rams drawn by steam tractors in India. To follow 
army manceuvres, these trams had to leave the main 
‘ines of road and travel over the hard surface of the 
Indian jungle. Very similar work was done during the 


| that they must cost as little as possible to maintain. 
Against this had to be set the fact that the heavier the 
load that could be carried the cheaper was the cost of 
transport. When the committee commenced work, 
the development of the large low-pressure tyre had 
reached a stage at which it was possible to visualise 
a unit made up of a tractor, carrying a proportion of the 
load, and hauling two trailers to give a useful load- 
handling capacity of 15 tons. In view of the problem 
of road maintenance it was obvious that the laden 
axle load had to be kept low. The committee therefore 
decided to adopt a limit of 2} tons, this being approxi- 
mately the laden axle weight of the ordinary 30-cwt. 
lorry used commercially in large numbers throughout 
the Empire, and which, at reasonable speeds, does not 
unduly damage the average lightly-built road. In- 
quiries were made both at home and abroad to see 
whether vehicles were obtainable that fulfilled these 
requirements. Finding nothing suitable to be in exist- 
ence, the committee drew up a general statement of 
their requirements for the tractor, which was sub- 
mitted to Messrs. Leyland Motors, Limited, Leyland, 
for execution. With regard to the trailers, it was 
decided that the best method of spreading the load 
would be to utilise two four-wheeled articulated bogies 
under each vehicle. It was also specified that the 
trailers should be equally handy for haulage from either 
end, and that fluid-operated brakes should be fitted, 
controlled from the driver’s cab. A limit was put upon 
the tare weight so that the laden axle load should not 
exceed the required amount when carrying a useful 
load of 6 tons per trailer. The production of the 
trailers was entrusted to Messrs. R. A. Dyson and Com- 
pany, Limited, of Liverpool. A series of tests both at 
home and in the tropics have been carried out on the 
completed vehicles, and forms the subject of a report* by 
the committee. Before referring to the performances 
achieved, some further particulars may be given of the 
vehicles. 

The tractor is of the eight-wheeled type, all the wheels 
being driven, steered and braked, and the system of 
suspension consists of two four-wheeled articulated 
bogies. 
speed gear-box, and an auxiliary two-speed box. The 
overall top gear ratio is 11-5 to 1, and the overall 
bottom gear ratio is 71-5 to 1. The laden weight with 
a useful load of 3 tons is 10 tons 18 cwt., and the laden 
axle weight is 2 tons 14 cwt. 2 qrs. The wheelbase 
from the first to the fourth axle is 12 ft. 24 in., and the 
track is 6 ft. 6 in. The overall length is 18 ft. 4 in., 
and the overall width is 7 ft. 4 in. A body space 9 ft. 
by 7 ft. is available. The engine is a six-cylinder unit 
operating on petrol with a capacity of 539-5 c.c. The 
R.A.C. rating is 49-8 brake horse-power and 106 brake 
horse-power is developed at 1,900 r.p.m. Magneto- 
ignition is employed. 


most strenuous conditions in the tropics, and to meet 
this requirement, a special still-tube type radiator was 


The trailers are of the double turn-table steering type 


house air-pressure brakes, operating on diagonally 
opposite wheels. The useful load is 6 tons, with a 
platform area of 19 ft. 8} in. by 6 ft. 10 in. The wheels 
are interchangeable with those of the tractor. 

As soon as construction was completed, tests were 
commenced in England on unmetalled roads and tracks, 
placed at the disposal of the committee by the War 
Department. 


drawbar and the replacement of a faulty cylinder block. 
The unit was then shipped to Takoradi. Between 


Kumasi in Ashanti. Until the Volta river rose too high 
to allow it to be ferried across, the train ran for the most 
part between Kumasi and Tamale, a 240-mile haul over 
hilly and undulating country. The roads are lightly 
built, having a surface of laterite gravel and occasional 
stretches of cotton-soil embankment. In the first 
60 miles, the route crosses two scarps rising to heights 
of 1,500 ft. and 880 ft. above sea-level, respectively. 
During the first two months the roads were extremely 
dusty, but after the commencement of the rainy season 
practically all the work was carried out under wet- 
weather conditions. The unit was working continu- 
ously in shade temperatures which varied from 85 deg. 
F. at Kumasi to 104 deg. F. in the Northern Territories, 
but at no time did the temperature difference between 








* Reports by the Oversea Mechanical Transport Direct- 
ing Committee and the Chief Transport Officer, of the 
Gold Coast, on Tests of the First 15-ton unit. Issued by 





the Oversea Mechanical Transport Directing Committee. 


The transmission is through a main three- | 


with interconnecting link, and are fitted with Westing- | 





ascent of the Mampong Scarp is 4 miles long, with an 
averaged gradient of 1 in 20, the route having a con- 
tinuous series of hairpin bends. On such grades, 
whether ascending or descending, the unit was kept 
under perfect control without difficulty even during the 
rains. It was found possible to operate it regularly, 
often fully laden, during this season, including periods 
in which it was impossible to run the standard 2-ton 
4-wheel lorries and light trailers employed on the route 
by the Gold Coast Government. The working parts of 
the unit were not affected by the dust in the dry 
seasons or the extreme wetness of the roads during the 
rainy season. None of the experimental features of the 
vehicles gave any trouble throughout the 8,050 miles. 
The only repair work worthy of mention arose from the 
loss of the whole of the crankcase oil on the first return 
journey. The reason for this is not explained in the 
report, but it resulted in damage to the connecting- 
rod and camshaft bearings. Figures provided by the 
Gold Coast Government show that in spite of full loads 
not being always obtainable, and allowing for time lost 
during collection and distribution, the net transport 
cost worked out at 54d. per ton-mile. This figure 
includes every appropriate charge such as native wages, 
interest at 5 per cent. per annum, depreciation, insurance 
and tax, and is based on a fuel cost of 28. 3d. per gallon. 
It may be mentioned, in conclusion, that suitable airless- 
injection engines were not available at the time the 
committee drew up their report, but that a second unit 
has been ordered with an engine of this type, and will 
shortly be shipped to Australia. 








THE LATE MR. C. F. MACKNESS. 


WE note with regret the death of Mr. Cyril Francis 
Mackness, which occurred at the early age of 59 on 
December 17. Mr. Mackness, who was a partner in 
the firm of Messrs. Mackness and Shipley, consulting 
electrical and mechanical engineers, 28, Victoria-street, 
London, 8.W.1, was the son of the late Canon George 
Mackness, D.D., of Broughton Ferry, Angus. He was 
educated at the High School, Dundee, leaving there 
to join the staff of the local branch of the Bank of 
Scotland, where he remained for several years. He had 
acquired a taste for engineering in the school workshops, 
however, and in 1898 he left the Bank and became an 
apprentice in the works of the Sunderland Forge and 
Engineering Company, Limited. Two years later he 
joined Messrs. Bruce Peebles and Company, Limited, 
Edinburgh, and became chief of the testing depart- 
ment. Meanwhile he continued his studies at the 
Durham College of Science, Newcastle-upon-Tyne, and 
|later at the Heriot-Watt College, Edinburgh, until 
|his health failed. A series of sea voyages followed, 
| during which he occupied his time by serving as 
| electrician, and in other capacities. His health being 
| fully restored, he became assistant to Messrs. Carruthers 
and Elliot, consulting engineers, in 1902, and was 





I d. It was specified by the com- | engaged on inspection work in Germany and Switzer- 
mittee that the cooling system should be such that no |jand. Subsequently, he joined Messrs. A. E. G. (South 
appreciable amount of water would be lost under the | Africa), Limited, of London and Johannesburg, and 


|remained with them for some 10 years, during which 
| time he was entrusted with many important missions, 


employed, mounted at the rear of the driving cab. | visiting, on. behalf of his firm, the United States, 


| Mexico, South Africa and Rhodesia. 

In 1914, Mr. Mackness was appointed assistant 
manager of the electrical department of Messrs. Vickers 
| Limited, and, in 1919, formed, and became chief 
| engineer of, their hydro-electric department. In 1923, 
| he opened a private practice as consulting mechanical 
and electrical engineer, and took Mr. J. F. Shipley into 
partnership. His firm carried out many important 
| works for clients in England, the Continent, Canada 


- During these tests, the unit covered | and the United States. Among these were hydro-electric 
5,500 miles, carrying its full load of 15 tons throughout. | 
The only repair work necessary was the refitting of a | electrification work in Nigeria and Malaya, and steam 


works in Nigeria and Colombia, mining and dredger 


| power-station work in South Africa and Australia. Mr. 
|Mackness became an associate member of the Insti- 


March 6 and October 28 of last year, 8,050 miles were | tution of Electrical Engineers in 1904, and was trans- 
covered. The centre from which the unit operated was | ferred to the rank of member in 1921. 


He was also 
for many years a member of the American Institute of 
Electrical Engineers. 








WATER STORAGE FOR 
RESERVE POWER. 


By J. W. Meares, C.I.E., M.Inst.C.E. 


Some months ago I called attention to the storage 
of water for reserve power in the lay Press, not because 
the subject was original—for the root idea was put 
forward by Professor George Forbes as long ago as 
1892—but because it appeared to be being overlooked 
at the present time. The particular instance was 
the report of the Severn Barrage Committee. An 
essential feature of this illuminating report is the 
proposal to construct a storage reservoir on the Wye 
and thus to enable the surplus power available at 
spring tides to be utilised during periods of slack 
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water. It was, in the Committee's opinion, only in this | 
way that electricity generated by tidal power could | 
compete economically with that generated in selected 
coal-fired stations. In my view, however, the Com 
mittee completely overlooked one aspect of the pro 
blem, which, indeed, was hardly, within their terms of 
reference. There is no necessary connection between 
this admirable storage scheme and the Severn barrage 
It stands on its own merits alone. It could 
utilised equally well in connection with the by-product 
power now available in the existing steam peak-load | 
stations. | 

Considering the power possibilities of the Committee’s | 
scheme, it appears that the reservoir would constitute | 
a constant reserve of 27 water horse-power 


be 


| 


7,000,000 
hours, and that by filling it at the fortnightly spring | 
tides and running it off at slack water, 906,000,000 kWh 
per annum would be available either to supplement the 
base load or the peak load stations. The reservoir could, 
however, only be filled during the few hours in each of 
the few days in each lunation, when the tides were spring 
tides. At all other times the draught on it would far | 
exceed the supply ape och up to it, and its capacity 
would be practically exhausted by the time the next 
full pumping period arrived. If, however, existing 
steam stations were used to supply the reservoir for 
eight or ten hours every night and during meal times, 
a daily, instead of a fortnightly, cycle of operations 
could be secured and the utilisation factor could be 
increased four or five-fold. Taking the extreme case, 
the whole 27,000,000 horse-power hours could be used 
each day and replaced each night. In other words, 
17,000,000 kWh a day, or 4,550,000,000 kWh a 
year, would be available as against the 906,000,000 kWh 
which would be available when tidal power was used. 
This is nearly one-third instead of one-thirteenth of 
the total estimated requirements of the country in 1941. 
It is clear, therefore, that the utility of the secondary 
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storage s« heme could 
be enormously en 
hanced. 

The key to the 
potentialities of this 
alternative to the 
barrage lies prim 
arily in the amount 
of power available 
for pumping in the 
existing steam sta 
tions and in the 
duration and magnitude of the peak loads to be 
served by the stored secondary power. The Com 
mittee estimated that the ratio of available power 
from storage to that used for filling the reservoir was 
about 60 per cent. The main difficulty would be in the 
concentration of so large a block of power at one point, 
and it would unquestionably be better to have several 
reservoirs in different parts in the country. The prin- 
ciple would, however, be the same, and by a proper 
application of it, nearly the whole of the available by- 
product power of the country could be used for pumping 
to storage, some 60 per cent. of it being subsequently 
recovered and used for smoothing out peaks. This could 
be done without building new thermal stations, and at a 
less cost than that necessary for constructing the latter. 
The effect of this on the overall cost of generating 
electricity would be enormous. The existing plant is 
capable of generating about three times as much 
electricity as it does in fact generate, because there is 
no outlet for the surplus. Moreover, should the demand 
continue to rise, this surplus capacity could not be 
used to supply it as the peaks increase with the 
consumption. By storage, and by storage alone, could 
the rising demand be met for some years by the 
existing steam plants. It is true that additional 
generating sets and pipes would have to be installed 
in the secondary storage scheme, but the cost of these 
would be substantially less than that of a complete 
steam plant. It is legitimate to visualise a state of 
affairs when the average annual plant load factor of 
the country would rise to 80 per cent. or 85 per cent. 
The whole of the additional electricity generated and 





employed for storage would cost little more than the | 
value of the fuel consumed, while the annual capital | 
and overhead charges would be spread over a greatly | 
increased output. The ideal of every power station | 
engineer would be attained by thus increasing the 
load factor, while by dropping the barrage project 


7 
| 


altogether the country would definitely save some 
37,700,0001. of capital expenditure, which it cannot 
afford. 


75-IN. AEROTO FAN FOR TUBE 
RAILWAY VENTILATION. 


Tue extension of the Piccadilly tube of the London 
Passenger Transport Board, from Finsbury Park to 
Cockfosters, which was recently opened, is constructed 
as a surface railway for a considerable part of its length, 
but it also includes an underground section carried 
in two cast-iron tubes similar to the older part of the 
line. Finsbury Park tube station, from which the 
extension starts, is situated below Finsbury Park 
station of the London and North Eastern Railway, 
and from this point the new line runs immediately 
below Finsbury Park almost until it reaches Manor 
Park, the next station. It was for the 
ventilating this section that the fan with which this 
article is concerned was installed. The London tulx 
railways comprise in all some 110 miles of tunne! 
and on the efficient ventilation of this long length of 
line the comfort and well-being of the travelling pub! 
depend; a high standard is aimed at and reached 
The maintenance of a suitable and equable temperatu: 
is largely dependent on air circulation. The generatior 
of heat is a natural concomitant of the continuous 
passage and operation of the trains, and in certa 
sections of the tunnels there is a natural tendency, 
which has to be corrected by adequate ventilatio1 
towards a steady rise in the temperature of the ail 


lover a number of years, owing to the accumulation 
|of heat in the earth surrounding the tunnel. 
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fan equipment in this 
rather awkward situa- 
tion would 
involved certain con- 
structional and opera- 
ting difficulties and 
it was ultimately de- 
cided to employ the 
Aeroto axial-flow fan. 
The actual arrange- 
ment of the fan in the 
horizontal duct is 
shown in Figs. 5 to 7. 

As will be seen from 
Fig. 4, the duct con- 
nects to both running 
tunnels and the specifi- 
cation for the fan 
provided that under 
normal conditions it 
should be capable of 
extracting 65,000 cu. 
ft. of air per minute 
through the shaft and 
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these conditions, the 
power absorbed was 
not to exceed 20 brake 
horse-power. The re- 
sults of tests on the 





Fie. 10. Fan Unir CoMPLeTEe 


For the purpose of ventilating the section between 
Finsbury Park and Manor Park, already referred to, 
75-in. Aeroto fan, constructed by Messrs. Davidson 
ind Co., Ltd., of Belfast, has been installed. An end 
levation and section of the fan are reproduced in Figs. 
| and 2, on the opposite page. Owing to the existence 
! tennis courts in the part of Finsbury Park under 
vhich the line runs, it was not possible to arrange for a 
entilating shaft in the usual way, and the only practic- 
le course was to run a horizontal duct for a sufficient 
ustance to clear the tennis courts and then connect 
vertical ventilating shaft. The arrangement as 
urried out is shown in Figs. 3 and 4. The ventilating 
shaft terminates in an ornamental kiosk situated 
at a point close to the main line of the London and 
North Eastern Railway and at the north end of that 
mpany’s station. The installation of a centrifugal 





completed equipment 
showed that the per- 
formance was well 
within these figures. 
Actually, the pressure against which the fan works is 
not accurately known, owing to the piston effect of 
two trains approaching, or receding, in the adjoining 
tunnels, and the specified duty is sufficiently liberal 
to cover contingencies resulting from this. The fan, 
which is fitted with one set of guide vanes, has a 
rotor 75 in. in diameter. It is driven by a 20-brake 
horse-power totally-enclosed, squirrel-cage motor of the 
Metropolitan-Vickers Electrical Company’s manufac- 
ture. The supply current is three-phase at 440 volts 
and 33} cycles. The motor is remote controlled from 


witH Moror. 


Finsbury Park station by means of an automatic auto- | 


transformer starter constructed by Messrs. The Watford 
Electric and Manufacturing Company, Limited. The 
connecting passage between the duct and the railway 
tunnel measures 6 ft. 8 in. by 7 ft. 3 in., while the 
duct, at the position in which the fan is installed, is 


have | 








2 
93 
7 ft. 6 in. in diameter. In designing the fan unit, it 
was, therefore, necessary to arrange for the casing to 
| be in sections so that it could be transported into 
| position. To provide an air lock, the diffuser casing 
| was also made eccentric to the centre line through the 
fan rotor. 

The patents and trade mark rights of the Aeroto fan 
were acquired by Messrs. Davidson and Company in 
1932, and this form of fan admirably meets the con- 

| ditions of this particular installation. The fan blades, 
which are shaped in accordance with aerodynamic 
theory, lend themselves to a very safe method of 
construction with uniformly low stresses and, as a 
| result, a high factor of safety. As shown in Fig. 2, 
| the fan rotor is mounted directly on the shaft extension 
of the driving motor, the complete streamline unit, 
| consisting of the rotor and motor, being housed in the 
| fan casing. At one end of the casing there is a suction 
nozzle, and at the other, a diffuser outlet. A view 
|of these assembled parts is given in Fig. 10 on 
| this page. The multi-blade rotor a (Figs. 1 and 2) is 
|a one-piece aluminium-silicon alloy casting, the correct 
| blade profiles being obtained by grinding all over to 
|templates. The blades were polished and the com- 
pleted rotor balanced. The driving motor b, which 
is streamlined by means of the fairing c, has an external 
| diameter approximating to that of the fan rotor hub 
| to obtain a fully streamlined unit, which is completed 
by the fairing d, placed in front of the fan rotor. The 
fairing d is held in position by streamlined supports 
attached to the diffuser casing. A set of stationary 
guide vanes eis arranged close to the fan blades on the 
delivery side. The diffuser casing was made in eight 
sections to facilitate erection. 

| The driving motor is supported by four arms f, of 
streamline section, which connect to the supporting 
ring g. The main fan casing h, which is made of cast- 
iron, is also connected to this ring. At its other end 
the fan casing is bolted to a second supporting ring #, 
to which the diffuser & is also connected. The forward 
portion of the fan casing / and the suction nozzle m 
are each made in four parts. Cast-iron base supports 
are provided at each end of the fan. Cooling of the 
driving motor is provided for by means of inlet and 
outlet louvres in the motor fairings, so that a portion 
of the main air stream flows over the motor casing. 
The supply cables to the motor pass from the terminal 
box n through a streamline section conduit p. A 
door q in the diffuser casing allows access to the 
unit to be obtained from the main duct by way of 
the air lock. 

For the purpose of testing in the maker’s works, the 
fan was connected up to a test trunk 7 ft. 6 in. in 
diameter and 25 ft. long, a bend of the same diameter, 
with a throat radius of 11 ft. 3 in., being connected to 
the inlet end. The arrangement is shown in Fig. 9 
on this page. Readings of the pressure and velocity 
were taken in the test trunk at a plane 15 ft. from the 
fan discharge, while the power input to the fan was 
calculated from the readings of two indicating watt- 
meters. Curves plotted from a series of tests, each of 
which was checked by repetition, are given in Fig. 8. 
As will be seen, the maximum fan efficiency is 85 per 
cent. and the brake horse-power curve over a wide 
range approaches to a horizontal line. During the tests, 
particular attention was paid to the question of 
noise and in this respect the fan was found to compare 
favourably with a centrifugal fan. At no time could 
anything approaching an organ note be detected, the 
only sound being that naturally produced by the flow 
of the large amount of air under pressure through the 
limited area available. The arrangement of the fan 
on site is such that part of the resistance is on the 
suction side and part on the discharge, and tests after 
erection showed that the plant was of ample capacity 
to meet the specification in respect to volume, pressure 
| and horse-power. 














Tue Late Mr. Epwin Smiru.—We regret to note the 
sudden death recently, at the age of 86, of Mr. Edwin 
Smith, for many years managing director of Messrs. 
Smith and Grace Screw Boss Pulley Company, Limited, 
Thrapston, near Kettering. Mr. Smith commenced his 
business career with the firm, which at that time was 
engaged solely on the production of agricultural imple- 
| ments, as long ago as 1860. When steam began to be 

enerally employed, Mr. Smith’s firm was among the 
first to fit pulleys to chaff cutters in place of hand equip- 
ment. They gradually began to supply pulleys to other 
implement makers, with the result that in about 1885, 
finding it impossible to cope with the demand for pulleys, 
the firm gave up the manufacture of implements and 
made the production of pulleys their principal object, 
as it is to-day. Mr. Smith, together with his brother, 
formed the business into a limited liability company in 
1897 for the purpose of developing the firm’s principal 
production, namely, the Screw Boss pulley, which was 





| the invention of his brother. Mr. Edwin Smith became 
| managing director of the Company on its formation and 
continued to occupy that position until his death. For 


the last 40 years he had devoted the whole of his time 
to the management of the London business of the firm, 
from their office at 35, Queen Victoria-street, E.C.4. 




























































94 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates o 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Switchgear.—The supply of a set of 110-kV outdoor 
switching equipment, a set of 33-kV outdoor switching 
equipment, and the necessary steelwork. The New 
Zealand Public Tenders Board, Wellington ; March 27 
(Ref. No. A.Y. 12,180.) 

Crane.—The supply of a two-ton electrically-driven 
overhead travelling crane. The South African Railways 
and Harbours Administration, Johannesburg ; February 
19 (Ref. No. A. Y. 12,181.) 

Rectifier—The supply of a 500-kW rectifier unit 
The New South Wales Department of Railways, Sydney 
(Ref. No. A.Y. 12,182.) 

tutomatic Switchgear._-The supply of remote control 
equipment for a rotary converter and five re-closing 
direct-current feeder equipments. The New South Wales 
Department of Railways, Sydney ; February 28. (Ref. 
No, A. Y. 12,183.) 

Metal-Clad Switchgear. 
three-phase, metal-clad 
City Council, Australia ; 
12,184.) 

Stone-Breaking Plant.—-The supply of a _ portable 
15 in. by 7 in. stone breaker with extra fittings to convert 
to a granulator and two tractors of 10 b.h.p. on draw bar 
20 b.h.p. on belt. The East London Divisional 
South Africa; February 9. (Ref. No. G.Y. 


February 28. 


The supply of two 11,000-volt, 
switchboards. The Brisbane 
March 2. (Ref. No. A.Y. 


and 
Council, 
13,363.) 

Steel Furniture.—The supply of steel and iron hospital 
furniture, comprising chairs, cabinets, trays, &« Egyptian 
Ministry of the Interior, Department of Public Health, 
Cairo ; March 29 (Ref. No. G.Y. 13,375.) 

Metal-Clad Switchgear..-The supply of three-phase, 
6,600-volt, metal-clad switchgear, suitable for rupturing 
250.000 kVA The City of Melbourne, Australia ; 
March 26 (Ref. No. A.Y. 12,185.) 

Telephone Protective Apparatus The supply of tele- 
phone protective apparatus. The Posts and Telegraphs 
Department, Melbourne; March 20. (Ref. No. A.Y 
12,186.) 


lir-Conditioning Plant.—In regard to the reorganisation 
of the Melbourne Telephone Exchange, an air-conditioning 


plant will be required. (Ref. No. G.Y. 13,365.) 


CONTRACTS. 


Messrs. ArmstronG-Savurer CoMMERCIAL VEHICLES, 
Limirep, Thames House, Westminster, London, 8.W.1, 
are supplying a number of their Diesel-engined lorries for 
transport work in the gold mines of Kalgoorlie, Western 
Australia The first lorry left Liverpool for Australia 
recently; it is a standard Armstrong-Saurer vehicle, 
except that the cooling-water capacity has been increased, 
while a patent oil cooler has been fitted to the sump. 


Messrs. S. Dentson anpd Son, Liurrep, Hunslet 
Foundry, Leeds, 10, have received an order for a railway- 
truck weighbridge for a cement works in China. The 
machine is to be fitted with Denison control tape and 
ticket designed to eliminate 
error 


apparatus, a mechanism 


Messrs. Tar Enoursn Evecrraic Company, Limirep, 
Stafford, have received an order from Messrs. The 
Leather Cloth Company, Limited, London, for a turbo 
alternator set, comprising a 1,000-kW geared impulse 
turbine, running at 6,000 r.p.m., and having 
continuous rating of 1,000 kW. The set 
process steam for the 


pass-out 
& maximum 
will generate power and supply 
works 


Messrs. Tur British Tuomson-Hovuston Company, 
Limirep, Crown House, Aldwych, London, W.C.2, have 
received the contract for the supply of Mazda lamps to 
the Admiralty for a period of twelve months. 


ANNUAL Review or Sutrrinc, SHIPBUILDING, AND 
MARINE ENGINEERING An interesting and authorita 
tive of the progress made during 1933 in the 
shipping, shipbuilding, marine-engineering, and ancillary 
industries ia contained in the Annual Review," pub- 
lished by The Journal of Commerce and Shipping Pele 
graph, 17, James-street, Liverpool, 2. The Review con- 
tains a number of articles on such subjects as Britain's 
coastwise shipping, operations at British ports, the crisis 
in British shipping, shipbuilding in Britain, the modern 
marine steam plant, elec.ricity at the tonnage of 
merchant ships, a review of motor shipping, safety against 
fire at sea, and the shipping situation in Germany, by 
Mr. W. J. McAlister, Lt.-Col. J. G. B. Beazley, Dr. Brys- 
son Cunningham, Mr. J. Hamilton Gibson, Mr. A. C. 
Hardy, Mr. E. W. Blocksidge and other authorities 
Further useful features are a review of shipping and 
shipbuilding finance, in which an analysis of the accounts 
of the leading companies is given by Mr. 8. H. Withey ; 
an informative section on shipping freighta, in which it 
is stated that the low levels reached in 1933 have been 
relieved by an improvement in the later months of the 
year; and details of the 1933 outputs of the leading 
shipbuilding and marine-engineering firms in the British 
Isles 
photographs and by good line drawings, and is thoroughly 
woll-turned-out. The price is 2s., or 2s. 6d. post free 
inland, and 2s. 9d. post free abroad. 


survey 


sea, 


[The book is illustrated both by reproduction of 
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Messrs. Joun M. HENDERSON AND Company, LIMITED, 
King’s Works, Aberdeen, are now the principal agents 
for the ‘“* Wylie " safe-load indicator and sound signal for 
locomotive cranes. 

Messrs. HorperRN, Mason anpD Epwarps, LIMITED’ 
makers of power presses and sheet-metal working 
machinery, are now in occupation of their new premises, 
Vulean Works, Erdington, Birmingham. Facilities are 
now available for a considerable increase in production. 


Messrs. A. C. 
asked us to state that their agency agreement for machines 
supplied by Messrs. The Sundstrand Machine Tool Com- 
pany, Rockford, Illinois, U.S.A., has now terminated. 

Tue Association oF ENGtIneers, [np1a, have removed 
their office from 20, Strand-road, Calcutta, to 2, Royal 
Exchange-place, Calcutta. 


BOOKS RECEIVED. 


Vectors for Electrical Engineers. By E. Matierr. London : 
Chapman and Hall, Limited. [Price 13s. 6d. net.) 
Dynamik der Stahlwerke. Eine Schwingunslehre fiir 
Bauingenieure. By K. Honenemser and W. PraGer. 

Berlin: Julius Springer. [Price 32.50 marks.] 

Abhandlungen aus den Aerodynamischen Institut an der 
Technischen Hochschule Aachen. No. 13. Berlin: 
Julius Springer. [Price 6 marks.] 

Drei Klassiker der Stromungslehre: Hagen Poiseuille, 
Hagenbach. Edited by Pror. Dr. L. Scarier. Leip- 
zig: Akadamische Verlagsgesellschaft m.b.H. [Price 
5.60 marks. ] 

Department of Scientific and Industrial Research. Report 
of the Building Research Board for the Year 1932. 
London: H.M. Stationery Office. [Price 2s. 6d. net.] 

Les Bases Experimentales Immédiates de la Théorie des 
Quanta. By P. Aucen, E. Bauer, L. pe Broa. and 
M. CourRTINgEs. Paris: Hermann et Cie. [Price 
10 franes.] 

Steel-makers. 
mans Green and Company. 

Air Transport Manudl. London : 
[Price 3s. 6d. net.] 

Trade Depression and the Way Out. By R. G. Hawrrey. 
London : Longmans Green and Company. [Price 7s. 6d. 
net.] 

lir Conditioning. By J. A. Moyer and R. U. Fittz. 
London : MeGraw-Hill Publishing Company, Limited. 
[Price 24s. net.] 

Mines Department. Safety in Mines Research Board. 
Paper No. 80. The Ignition of Firedamp by the Fila- 
ments of Broken Electric Light Bulbs. By G. ALLsop 
and T. 8. E. Tuomas. London: H.M. Stationery 
Office. [Price 6d. net.] 

The Crystalline State. Vol. I. A General Survey. By 
W. L. Brace. London: G. Bell and Sons, Limited. 
[Price 26s. net.] 

Entwurf und Ausfiihrung 
aus Erde und Fels. By 
Julius Springer. [Price 22.50 marks.] 

Department of Overseas Trade. Economic Conditions in 
Iraq. August, 1933. Report. By C. Empson. London : 
H.M. Stationery Office. [Price ls. 6d. net.] 

Conjugate Functions for Engineers. By Mites WALKER. 
Oxford: University Press. London: Humphrey 
Milford. [Price 12s. 6d. net.] 

Rugby Engineering Society. Proceedings. 
Part I. Session 1932-33. Rugby: 
Society. [Price 10s. 6d.) 

The Book of Stainless Steels, Corrosion Resisting and Heat- 
Resisting Chromium Alloys. Edited by Ernest E. 
Tuum. Cleveland, Ohio: American Society for Steel 
Testing. [Price 5 dols.] 

British Association. Reprint N.S. No. 31. 
Survey in the British Isles. London : 
Association. [Price ls. 6d. net.] 

Théorie Générale du Coup de Béier. By CHARLES JAEGER. 
Paris: Dunod. [Price 86 francs.]} 

Institution of Railway Signal Engineers. 
1933. Part I. February to September. 
Offices of the Institution. [Price 6d. 
members. |} 

Analytical Judgment Accounts. By W. R. 
London: W.R. Dunlop. [Price 3s. 6d. net.) 

Technique of Modern Welding. By P. Barptxe. London : 
Blackie and Company, Limited. [Price 15s. net.] 

Department of Scientific and Industrial Research. Food 
Investigation. Special Report No. 8. The Measurement 
of Humidity in Closed Spaces. Revised edition, 1933. 
London: H.M. Stationery Office. [Price ls. 6d. net.] 

Les Machines a Calculer. Leurs Principles, Leur Evolution. 
By Lovuts CovUFFIGNAL. Paris: Gauthier-Villars. 
{Price 15 francs.] 

Department of Scientific and Industrial Research. Report 
of the Fuel Research Board for the Year Ended 31 March, 
1933. With Report of the Director of Fuel Research. 
London: H.M. Stationery Office. [Price 6d. 
net.] 

Motorships of the World and 
Edited by A. ©. Harpy. London: Sampson Low, 
Marston and Company, Limited. [Price 12s. 6d. net.] 

Industrial Heat Transfer. By A. Scuack. Translated 
from the German by H. Goipscumipt and E. P. 
PARTRIDGE New York: John Wiley and Sons, 
Incorporated. London: Chapman and Hall, Limited. 
[Price 3ls. net.] 

Descriptive Geometry. An Introduction to Engineering 
Graphics. By F.H.Cuerry. London: Macmillan and 
Company, Limited. [Price 8s. 6d. net.] 

Funktionentafeln mit Formeln und Kurven. By Dr. E. 
Jaunke and F. Epes. Second Edition Revised. 


By Harry Breartey. London: Long- 
[Price 5s. net.] 


Temple Press, Limited. 
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Dr.-Ing. O. Watcu. Berlin: 
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7a. to non- 


DwuNLop. 


2s. 


Motorshipping Register. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday 

The Cleveland Iron Trade.—The situation in the Cleve 
land pig-iron trade continues perturbing. Scarcity o/{ 
iron is more acute than ever, and the opinion prevails tht 
forthcoming enlargement of production by re-kindling ici|e 

lant will be insufficient to meet the increasing demand. 

here are virtually no stocks, and the very restricted 
make is promptly absorbed as it becomes available for us 
Inquiries from abroad are few, and definite prices fo; 
shipment to foreign destinations are difficult to ascertain, 
as terms for export trade are still matters of individua| 
bargaining and vary considerably. Merchants ha 
little opportunity to put through other business, their 
contracts with makers reserving to the latter the right to 
cover direct requirements of principal home and Scott ish 
consumers. lIronmasters have not raised fixed minimum 
figures, but will no longer sell on such terms, and report 
sales at 2s. above the minima, which are based on No. 3 
g.m.b. at 62s. 6d. delivered here, 64s. 6d. delivered to 
North of England areas outside the Middlesbrough zone, 
62s. 3d. delivered Falkirk, and 65s. 3d. delivered Glasgow. 
Local users are pressing for larger deliveries, and consu- 
mers North of the Tweed are anxious to enter into 
further contracts. 

Hematite.—Improvement in overseas demand for 
East Coast hematite pig cannot be reported, but needs 
of customers elsewhere much more than absorb the limited 
make, and withdrawals from accumulations at the blast- 
furnaces threaten soon to reduce stocks to dimensions 
below what is considered advisable to hold for ordinary 
trading. Output will be enlarged next month by the 
blowing in of three additional furnaces, but the opinion 
prevails that the substantial increase of make will be 
insufficient to cope with growing requirements. More iron 
is going into local use than for some time, and customers in 
the Sheffield district, the Midlands, and in South Wales 
are keener than ever to cover forward requirements. 
Producers have sold as heavily ahead as they care to 
commit themselves, and refuse to entertain offers at 
rates that have been accepted recently. Merchants 
have a free hand as to the disposal of their considerable 
holdings but are not disposed to sell at all extensively. 
Nominal market quotations are still ruled by ordinary 
qualities at 60s. f.o.b. Tees for shipment abroad, and 
62s. 6d. f.o.t. at makers’ works for other business, but 
customers readily pay much higher prices. 

Values of foreign ore are firmer but not 


Foreign Ore. 
Transactions are few and small. 


quotably changed. 

Blast-Furnace Coke.—Notwithstanding much increased 
make, supply of Durham blast-furnace coke is inadequate 
to present needs, and more ovens are being re-lighted. 
Good average coke commands quite 20s. 6d., delivered 
here. 

Manufactured Iron and Steel_—Demand for semi- 
finished steel—particularly soft billets—is heavier than 
ever and makers are running plant at high pressure to 
satisfy customers. Constructional steel manufacturers 
are busy, and producers of railway material are appre- 
ciably better off for work than of late, while some 
improvement in departments dependent on shipbuilding 
is reported, though in this branch orders are still much 
needed. Principal market quotations are: Common 
iron bars, 9/1. 15s. ; best bars, 101. 5s. ; double best bars, 
101. 15s.; treble best bars, 11/. 58.; packing (parallel), 
8l. ; packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d.; 
steel billets (medium), 61. 17s. 6d.; steel billets (hard), 
7l. 7s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 8. 15s.; steel angles, 81. 7s. 6d.; steel joists. 
Sl. 158.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots; fish 
plates, 127. 10s.; black sheets (No. 24 gauge), 10I. 5s. 
for delivery to home customers, and 9. 5s. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 
(No. 24 gauge), 121. 15s. for delivery to home customers, 
and Ill. 5s. f.o.b. for shipment overseas. 

Iron and Steel Scrap.—Demand for iron and steel 
scrap is difficult to satisfy fully, notwithstanding heavy 
imports, and values still tend upward. A cargo of 3,000 
tons from America has this week been discharged here. 
Heavy cast iron is 53s. 6d., machinery metal 55s., and 
heavy steel 56s. 


ARMSTRONG ATLANTIC AEROPLANE Station.—Mr. D 
C. Roper, Secretary of the United States Department o! 
Commerce, we are informed, has recently announced that 
the Public Works Administration has decided to set aside 
the sum of 1,500,000 dols. for the construction of a full- 
size quarter-section of the Edward R. Armstrong sea- 
drome. If this first section, after erection and test. 
proves satisfactory, a complete seadrome, it is stated, 
will be constructed and placed in service for further 
trials. The ultimate object is to build five of these 
structures and place them along the flying route from 
the American to the European Atlantic coasts at intervals 
of approximately 500 miles, to serve as air ports and 
refuelling stations for a regular transatlantic flying service 
According to the present announcement, the construction 
of these seadromes will be treated as a government enter 
prise. Messrs. The Seadrome Ocean Dock Corporatio! 


| who, at present, hold all the rights in the invention, heve 
|already announced their willingness to transfer th 
| plans to the Government, retaining, however, the pat 


t 
rights. Early approval of the scheme by the United 
States President is expected. We understand that t! 
seadromes would be available to the transatlantic flying 
services of all nations. The building of these seadromes 
has been under consideration for several years, but the 
matter has been delayed owing to the difficulty of finan: 

ing the project under the present economic conditions 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The recent improvement has been fully 
maintained. The raw and semi-finished steel industries 
are actively engaged. There is an exceptionally heavy 
call for bars, billets, and strip. The bulk of current 
business is on home account. Foreign requirements are 
limited. For some time selling prices have been on an 
uneconomic basis. If the demand is maintained con- 
sumers may have to submit to increases. Latest quota- 
tions of iron and steel-making materials show a rising 
tendency. As compared with September, soft basic 
billets have advanced 5s. per ton, West Coast hematites 
2s.; East Coast hematites, 3s.; bars, 1l.; and sheets, 
10s. Scrap dealers are handling bigger tonnages. One 
firm has increased its sales by 75 per cent. during the 
past few months. Reports from the large steel firms 
indicate that further improvement is anticipated in the 
near future. One concern has increased its output of 
ingots by 45 per cent. as compared with a year ago. 
Production at its cogging and billet mill has risen by 
66 per cent., and at its strip and bar mills by 40 per cent. 
The heavy engineering and machinery branches are not 
progressing at anything like the rate desired. Railway 
rolling-stock requirements show little expansion. Ship- 
yard demands of steel, forgings, and castings are more 
substantial. Works specialising in the manufacture 
of all kinds of steelworks equipment are busy. Orders 
have been executed for crushing and grinding plant. 
Che market for agricultural machinery parts and imple- 
ments is opening out in promising fashion. Stainless 
steel is in active demand for a variety of purposes. One 
Sheffield firm has laid down a new 48-in. hot-rolled sheet 
mill, together with complementary plant in the form of 
+ battery of large gas-fired furnaces. Extended use 
is being made of the high-frequency electric furnace. 
Plant of 20 to 25 tons capacity is in operation locally. 
\n inquiry has been received from Switzerland for 
high-speed steel, stainless steel, magnetos and magnet 
steel. An improved trade in high-speed steel is being 
done with Russia. The recent influx of orders for clutch 
plates and gear boxes for the automobile trade shows no 
signs- of declining. The tool trades make gratifying 
progress. Farm and garden implements are improving 
media. Engineers’ small tools are in active demand. 
Firms specialising in the manufacture of stocks and dies 
report the capture of business from America. 

South Yorkshire Coal Trade.—While little improvement 
has taken place in the general demand, shortage of 
supplies is reported in some classes of fuel. Export 
business is slack. Trouble is being experienced in obtain- 
ing best hards, while prompt delivery of trebles, doubles, 
singles, and smalls is only carried through with difficulty. 
Industrial fuel is in demand. Inquiries are numerically 
stronger. There is an active market for coke. Foundry 
and furnace sorts are moving freely, and in some instances 
supplies are difficult to obtain. The call for house coal 
is on the up grade. Depots are well placed to meet 
requirements. Quotations are: Best branch hand 
picked, 27s. to 28s.; Derbyshire best house, 2ls. to 
23s. 6d.; Derbyshire best brights, 17s. 6d. to 19s. 6d. ; 
best sereened nuts, 17s. to 18s. Yorkshire hards, 
l7s. to 18s. 6d.; Derbyshire hards, 17s. to 18s. 6d. ; 
rough slacks, 6s. to 9s. ; nutty slacks, 7s. to 8s. 6d. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

_ Water Peril of South Wales Mines.—A great deal of 
interest was aroused at the annual meeting of the South 
Wales Institute of Engineers, when Mr. John Macleod 
Carey, O.B.E., H.M. Inspector of Mines in the Cardiff 
district, in his inaugural speech as the new President 
of the Institute, outlined a scheme for relieving the peril 
of water-logged mines in the coalfield by the construction 
of two adits, one commencing at Aberdare with an outfall 
into the River Usk near Newport, having a length of 21} 
miles, and the other from mid-Rhondda to the River 
Ewenny near Bridgend, a distance of 11} miles. These 
adits, which would have a fall of 5 ft. per mile and would 
be connected with certain branch adits, would, in his 
opinion, drain much of the surface water and thereby 
prevent it running down to the lower seams which are 
mostly dry, and would save enormous sums in pumping 
every year. It was stated in a subsequent discussion 
that one colliery was paying 74,0001. a year for pumping. 
The cost of the scheme is estimated at 1,412,530l., and 
would involve an annual charge for maintenance under a 
skilled engineer. It was also suggested that a Mines 
Drainage Board should be formed by the Government, 
to include representatives of all the varied interests, 
the mine owners, the Coalowners’ Association, the Miners’ 
Federation, the Royalty Owners’ Association, the Railway 
and Docks interest, and the Institute of Engineers. 

Welsh Colliery Restarts.—The Caerau Colliery, Maesteg, 
owned by Messrs. North’s Navigation Collieries, has been 
re-opened after having beenclosed forabout two years. The 
proving of a new seam after a long and difficult search 
is perhaps the chief reason for the re-opening of this 
colliery, which formerly employed about 1,200 men. 

Glamorgan Bridges—A conference at the Glamorgan 
‘ounty Hall, Cardiff, decided to ask the Ministry of 
l'ransport to postpone, for at least three years, the opera- 
‘ton of the regulations for the restriction of weights of 
vehicles over certain bridges in the county. The Con- 
‘erence was representative of the County Council, the 
Highway authorities, the rural councils, railway and 
canal companies, and also various road users. It was 
decided to ask for a period of grace to give the 
“ounty Council an opportunity to carry out a compre- 





hensive scheme. It was also decided to ask the Ministry 
what grants would be available for carrying out the works | 
necessary on a number of bridges in the County, which it 
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was stated were not capable of carrying a total load of 
exceeding 12 tons, or an axle load exceeding 8 tons, 
without considerable risk. 

Cardiff Water Works Scheme.—Cardiff Corporation 
Water Works Committee have decided to proceed with 
works for the installation of filtration plant at Liwynon 
Reservoir, and other works, involving an outlay of 
74,0001., so that the water of this reservoir, previously 
used only for compensation water, should be permanently 
available for use to supplement that of the other reser- 
voirs for domestic purposes in times of shortage. It 
was reported that all the Cardiff reservoirs were over- 
flowing. 

Welsh Water Supplies.—Water-supply questions in 
South Wales formed the chief subject of discussion at 
the meeting, at Llanelly, of the South Wales and Mon- 
mouthshire Rural District Council’s Association. In view 
of the fact that the Carmarthenshire County Council 
has shown unwillingness to make voluntary contributions 
in regard to schemes that had been submitted to them, 
it was decided to apply to the Ministry of Health to vary 
the clause in the 1,000,000l. fund for water supplies that 
the County Council of any area may _ contribute. 
It was desired that it should be compulsory for a County 
Council to make a definite contribution. It was also 
decided to ask that help should be forthcoming for 
sewerage as well as water schemes. In Pembrokeshire, 
the Public Health Committee of the Pembrokeshire 
County Council, was informed that the Narbeth Rural 
Council and the Tenby Council were discussing a joint 
scheme for water supply from the Precelly Mountains. 





Giaseow, Wednesday. 

Scottish Steel Trade.—Quite a good tone continues to 
prevail in the Scottish steel trade, and general conditions 
are fairly satisfactory at the moment. Consumers 
in the home market have been sending in specifications 
on a much better scale than for some time, but export 
orders show no signs of opening out. Shipbuilding 
contracts now on hand represent quite a goodly tonnage 
of steel material and production at present is much 
larger than for many months back. A similar state 
prevails in constructional steel. In the black-steel 
sheet trade the home demand still predominates and 
export orders are very slow. The output of both heavy 
and light sheets for home consumption is really very 
good at the moment and producers are hopeful of 
business from the overseas markets in the near future. 
Prices remain firm and the following are thecurrent market 
quotations: Boiler plates, 91. per ton; ship plates, 

15s. per ton; sections, 8l. 7s. 6d. per ton; black- 
steel sheets, } in., 8l. 10s. per ton, and No. 24 gauge, 
101. 5s. per ton, in minimum 4-ton lots; and galvanised 
corrugated sheets (No. 24 gauge), 12/1. 15s. per ton in 
minimum 4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade._-_No marked change has taken 
place in the state of the West of Scotland malleable-iron 
trade during the week, but there are a few more orders 
passing and inquiries are somewhat better. In re-rolled 
steel bars there has been no opening out and business is 
very difficult to negotiate. To-day’s market quotations 
are as follows :—Crown bars, 91. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 7]. 15s. per ton for home delivery, and 7. 
per ton for export. 

Scottish Pig-Iron Trade.—There has been little change 
in the state of the Scottish pig-iron trade but the demand 
for some qualities has expanded slightly. Production 
is limited to the output from ten furnaces but the number 
is being increased shortly. The following are the current 
market quotations :—Hematite, 66s. per ton, delivered 
at the steel works; and foundry iron, No. 1, 67s. 6d. 
per ton, and No. 3, 65s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-lron Trade Wages.—Intimation has been 
made by Messrs. Kerr, MacLeod and Macfarlan, C.A., 
Glasgow, to Messrs. Thomas Petrie and John Brown, joint 
secretaries of the pig-iron trade of Scotland wage- 
regulation board that the returns for the last three 
months of 1933 showed an average net selling price of 
3l. 2s. 8d. This means that there will be no change in 
the wages of the workmen on basic rates. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, January 20, amounted to 507 tons. Of 
this total, 479 tons went overseas and 28 tons coastwise. 
During the corresponding week of last year the figures 
were 177 tons overseas and 20 tons coastwise, making a 
total shipment of 197 tons. 


Tue Letpzic Srrinc Fatr.—The 1934 Leipzig Spring 
Fair will be held from Sunday, March 4, until Sunday, 
March 11. The textile section of the Fair, however, 
will close on March 7, and the sections devoted to photo- 
graphy, optics and furniture, on March 8. The London 
office of the Fair is at 34-36, Maddox-street, W.1. 


Tue Ipeat Home Exuisrrion.—The chief feature of 
the Daily Mail Ideal Home Exhibition, which will be 
held at Olympia, London, W.14, from April 3 to 28, will 
be “ Staybrite City.”” This scheme of decoration for the 
Grand Hall at Olympia will involve 16 tons of Messrs. 
Thos. Forth and John Brown’s Staybrite-steel sheets, 
6,500 ft. of tubing, 13,500 ft. of strip, and other materials. 
A special feature of the ~—s will be an ingeniously- 
illuminated stee] tower, 75 ft. in height. Non-corrosive 
steel is rapidly making its way into the home for purposes 
of decoration as well as of utility, and Staybrite City 
will demonstrate in a most attractive manner the possibili- 
ties of this material in a number of directions, 








95 


NOTICES OF MEETINGS. 


Nortu-East Coast [nstiruTion OF ENGINEERS AND 
SarPsuitLpDERs.—To-night, 6 p.m., Mining Institute, 
Newcastle-upon-Tyne. ‘* The Possibilities of Applying 
Improvements Effected in Modern Land Power Plant to 
Ship Propelling Machinery,’’ by Messrs. W. T. Bottomley, 
E. W. Corlett and Frank Piercy. 

INsTITUTION OF MEcHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8S.W.1. General Meeting. “ The 
Development of Automatic Combustion Control Systems 
for Industrial and Power Station Boilers,” by Messrs. 
J. L. Hodgson and L. L. Robinson. North-Western 
Branch: Thursday, February 1, 7.15 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘‘ Some Factors in the 
Design of Condensing Plant,’’ by Messrs. H. L. Guy and 
E. V. Winstanley. Glasgow and West of Scotland Branch : 
Thursday, February 1, 7.30 p.m., Rankine Hall, Elmbank- 
crescent, Glasgow, C.2. Joint Meeting with the Institu- 
tion of Engineers and Shipbuilders in Scotland. Thomas 
Lowe Gray Lecture: ‘“ High-Speed Dieselj Engines for 
Marine Service,” by Mr. H. R. Ricardo. London : 
Friday, February 2, 7 p.m., Storey’s-gate, 8.W.1. In- 
formal Meeting. Discussion on “ Production,” to be 
opened by Mr. H. G. Mitchell. Hast Midlands Branch 

riday, February 2, 7 p.m., University College, Notting- 
ham. “ Film Lubrication,’”’ by Dr. R. O. Boswall. 

Roya Lystrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘* Dust and Smoke,” by Mr. R. Whytlaw- 
Gray. Tuesday, January 30, 5.15 p.m. “Some 
Aspects of the Scattering of Light by Matter,” by Mr. 
C. G. Darwin. 

InstiITuTION oF ELrEcrricAL ENainerrs.—North- 
Eastern Centre : Monday, January 29, 7 p.m., Rendezvous 
Restaurant, Pilgrim-street, Newcastle-upon-Tyne.  In- 
formal Meeting. Discussion on ‘‘ Load Building.’ 
South Midland Centre : Wednesday, January 31, 7 p.m.., 
Town Hall, Loughborough. Faraday Lecture. ‘ The 
Electrical Engineer and the Free Electron,”’ by Mr. C. ©. 
Paterson. London: Thursday, February 1, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘“‘ Research in the British Post Office,’ by Mr. 
B. 8S. Cohen. Meter and Instrument Section: Friday. 
February 2, 7 p.m. “ Grid Metering,” by Mr. J. Hen 
derson. 

INsTITUTION OF CiviL ENGINEERS.—Tuesday, Janu 
ary 30, 6 p.m., Great George-street, S.W.1. Ordinary 
Meeting. Adjourned Discussion. (i) ‘‘ Hammer-Blow 
Impact on the Main Girders of Railway Bridges,” by 
Messrs. R. W. Foxlee and E. H. Greet. (ii) ‘‘ Moving 
Load Stresses in Short-Span Railway Bridges,’’ by Mr. 
W. E. Gelson, 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, January 30, 7.30 p.m., 39, Elm 
bank-crescent, Glasgow, C.2. ‘* Decoration of Passen- 
ger Vessels,”’ by Mr. A. Tabb. 

InsTITUTE OF Merats.-—Birmingham Local Section ; 
Thursday, February 1 7 p.m., James Watt Memorial 
Institute, Birmingham. Open Discussion on _ the 
Metallurgical Inspection of Enginering Materials. 





For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—While consuming sections are 
not exerting the same purchasing pressure in the North- 
Western area as in other parts of the country, producers 
are experiencing some slight improvement, and are 
facing the future with increasing confidence, In relation 
to recent deliveries, foundry iron tonnages now going 
into consumption are regarded as quite satisfactory. 
Textile-machinery manufacturers and jobbing factories 
are reported to be taking larger quantities, and fairly 
active conditions prevail in the light castings branch. 
Some useful forward orders are being booked, and manufac 
turers regard it as almost certain that January aggregate 
tonnages will compare favourably with those of the lat« 
months of i933. The possibility of an early increase in 
prices is being discussed. Although steel manufac 
turers still find demand for boiler and tank plates slow, 
they report increased buying by structural engincers, 
while light steel products continue more active, with 
orders for useful quantities accruing from machine-tool 
makers and general engineering firms. Attention is 
again being directed in the machine-tool section to the 
possibility of securing further work from Russia, and in 
some instances firms report the receipt of small contracts 
from the home market. Motor-vehicle manufacturers 
continue relatively well placed, and the electrical 
engineering section has on hand several contracts 
running into six figures. 


Launcu or H.M. SusBMARINE “ SEvERN.”’-—H.M, Sun 
marine Severn, a vessel of the “ River’ class, was 
launched on January 16, at the Naval Construction 
Works, Barrow-in-Furness, of Messrs. Vickers-Arm 
strongs, Limited. She is the 162nd submarine to have been 
launched at the Barrow Works. 


British Routine Srock ror Cxina.—We learn from 
a recent issue of the Chinese Economic Bulletin that an 
order has been placed in Great Britain by the Chinese 
Ministry of Railways for a large quantity of rolling stock 
to be distributed among the various government lines. 
The order includes 4 locomotives, 16 passenger coaches, 
twenty 40-ton flat wagons, 210 all-steel open wagons, 
25 all-steel enclosed wagons, 2 guard’s vans, and an 
official coach. It is stated that the entire consignment 
is to be delivered by May, 
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SUPER-PRESSURE STEAM PLANT, VALLEY ROAD POWER STATION, BRADFORD. 


4 


MR. THOMAS ROLES, MLE.E., CITY ELECTRICAL ENGINEER 


(For Description, see Page 83.) 


Fie. 8. Moror- anp Tursine-Driven Borter-Feep Pumps. 


ENGINEERING TRAINING AND 
EDUCATION. 


London University Lectures in Mining. \ cours 
of four lectures on “* Explosives and their Use in Break 
ing Ground ” will be given in the mining lecture theatre 
of the Royal School of Mines, Prince Consort-road, | 
London, 8.W.7, by Professor J. A. S. Ritson, of Leeds | 
University lectures will take place at 5.30 p.m. 
on February 26, 27 and 28, and on March 1. The lec- | 
tures, which will be illustrated with lantern slides, are 
uddressed to students of the University and to others | 
interested in the subject. Admission is free and no | 
tickets are required. 


LAUNCHES AND TRIAL TRIPS. 

“ Jonna.”’—Single-serew fruit-carrying and cargo | 
steamer ; Lentz engine with exhaust-steam turbine 
supplied by Messrs. Elsinore Shipbuilding and Engineer 
ing Company, Limited. Trial trip, December 15. Main 
dimensions, 2 by 29 ft. 6 in. by 17 ft. 10 in. Built 
by Messrs Nakskov Shipyard Limited, Nakskov, 
Denmark for Consul J. Lauritzen, Copenhagen 

* Princess Maup."’-—Cross-channel passenger steamer 
for service on the Larne to Stranraer route. Launch, 
December 19. Length, 400 ft.; number of passengers 
earried, 1,250. Built by Messrs. W. Denny and Brothers, 
Limited, Dumbarton, to the order of the London, Midland 
and Scottish Railway Company. 

Barer.—Steel barge for the transport of coal on the 
Yorkshire waterways Launch, December 19. Main 
dimensions, 75 ft. 6 in. by 14 ft. 9 in. by 7 ft Built by 
Messrs. Henry Scarr, Limitec, Haven Shipyard, Hessle, | 
near Hull, 

Rock."’—Single-screw motor coaster; two-stroke 
Diesel engine constructed by Messrs. Petters, Limited, 
Yeovil. Trial trip, January 4. Main dimensions, 127 ft 
by 24 ft. 3in. by 9 ft. Sin. Built by Mesars. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on 
Tyne, to the order of Messrs. Free Trade Wharf Company, 
Limited, London. 

* Lecu.”’—Single-screw passenger and cargo steamer | 
for service between Gdynia, Poland, and Hull; triple 
expansion engine with Bauer-Wach low-pressure exhaust | 
turbine. Launch, January 15. Main dimensions 
length, 202 ft.; beam, 40 ft.;: deadweight carrying | 
capacity, 2,000 tons. Built and engined by Messrs. | 
Swan, Hunter and Wigham Richardson, Limited, | 
Newcastle-upon-Tyne, to the order of Messrs. Polish 


British Steamship Company, Limited, Gdynia Dr-AERATOR AND Pumps. 
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WATER STORAGE AS A FACTOR IN 
ELECTRICITY SUPPLY. 


Gas, as has often been pointed out, possesses one 
great advantage over electricity as a power, heating 
and lighting agent. It can easily be stored. The 
result is that even during periods of reduced demand 
the retorts can be kept in efficient operation and 
do not have to be designed to meet peak demands. 
On the other hand, the plant in an electrical generat- 
ing station must be designed, so that it can deal 








upon it, even if this should last only fora short time. 


The result is that for a proportion of the twenty-four 
| hours it is either idle or running more or less lightly 


loaded, and that the full charges on it have to be 
met though it is not earning much revenue. It is 
partly due to this state of affairs that the welter of 
strange and complicated tariffs, the object of which 
is to induce the consumer to take his energy off the 
peak, has arisen, and still more has it determined 
the methods now employed in the design and 
operation of modern generating systems. 

Actually there are two ways in which the economic 
drawbacks of this situation can be partly mitigated. 
The base load of the system can be thrown on to the 
larger and more efficient stations of a group, which 
thus operate at as high a load factor as possible, 
leaving the peaks to be carried by the smaller and 
less efficient units; or all the plant can be run at 
nearly constant load for the whole of the twenty- 
four, the excess available during the night hours 
being stored and utilised at times of peak. As, 
however, there is as yet no method of storing 
electricity, as electricity, both efficiently and 








with the maximum demand which may be imposed 


economically on a large scale, the excess energy 
mentioned must for this purpose either be used to 
heat water or employed to pump the same fluid 
into elevated reservoirs. As is well known, the first 
method has been used on the Continent and elsewhere 
in connection with steam stations, and the second 
in connection with water-power plants, in each case 
with some success, but neither has been utilised to 
any but the smallest extent in this country—mainly, 
no doubt, because the former is only really econo- 
mical, under special conditions, while the latter is 
at first sight primarily applicable only to water- 
power schemes. 

The latter method, however, received some atten- 
tion by the committee appointed to examine the 
practicability of constructing a barrage across the 
River Severn. This body, it will be remembered, 
pointed out that though electricity could be gene- 
rated by tidal-power turbines at a cost of about 
0-18d. per kilowatt-hour, it would not at that figure 
compete economically with electricity generated in 
selected coal-fired stations, and that the size and 
number of the latter could not be reduced, as a 
result of constructing the barrage, unless a secondary 
storage station was included in the scheme. It was 
therefore proposed that the surplus power available 
at the barrage at spring tides should be utilised to 
pump water to a reservoir high up in the Wye 
Valley; and that this water should in turn be 
employed to even out the inevitable differences in 
output from the main station, caused by the varying 
flow of the tides. In this way the cost of power 
from the combined scheme would, it was argued, be 
brought below that of energy obtained from the 
steam stations, and some justification for the con- 
struction of the barrage would be provided. 

But, as Mr. J. W. Meares, who, as an ex-chief 
engineer of the Hydro-Electric Survey of India, has 
has a great deal of experience in these matters, 
pointed out at an informal meeting of the Institution 
of Electrical Engineers on Monday last, that the 
committee by their terms of reference were debarred 
from considering one important and more general 
aspect of this problem of storage, which is that a 
storage scheme and the Severn barrage are not neces- 
sarily interdependent. In other words, it would 
equally be possible to employ the off-peak energy 
from existing steam stations to pump the water 
into reservoirs and to utilise the flow from the 
latter for generating such electricity as would be 
required during peak-load periods in excess of 
the base demand. As he correctly indicated, the 
actual potentialities of this proposal lie primarily 
in the amount of strictly by-product power avail- 
able for pumping in the existing steam stations, 
and secondly, in the duration and magnitude of 
the peak loads, which would have to be served 
by the stored secondary power. A _ reservoir 
supplied entirely from the Severn barrage could 
only be filled during the few hours in each of the 
few days in each lunation when the tides were 
spring tides. At all other times the demand on 
the reservoir would far exceed the supply pumped 
up to it. On the other hand, if the reservoir were 
fed from a steam station, pumping could be carried 
out for eight or ten hours every night as well as 
during the daily meal times, so that its utilisation 
factor would be a good deal higher-—perhaps four 
or five times as great as that of the tidal scheme. 
Further, the whole of the power which the Wye 
reservoir is capable of storing—17,000,000 kWh 
per day—could be used each day or replaced each 
night if steam stations were the source of supply. 
In this way a total of 4,550,000,000 kWh would be 
available each year for base or peak-load purposes as 
against the 906,000,000 kWh, which would be the 
utmost practicable were tidal power alone used for 
pumping. In other words, storage in combination 
with steam stations would provide nearly one-third 
of the country’s requirements in 1941, as against 
one-thirteenth, the figure which the committee 
estimated would be obtainable from the Severn 
barrage scheme. Obviously, such complete utilisa- 
tion could not be achieved in practice, but Mr. 
Meares has good grounds for holding that the Wye 
reservoir could be rendered much more valuable if 
it were regularly supplied from new or existing 
steam stations, than if it were dependent on tidal 








power alone. 
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The suggestion is of importance from enathee| THE RESEARCH ASSOCIATIONS. |the Motor Research Association and the Motor. 


point of view. At the present time interconnection | 
has gone so far that it is possible in many areas for | 
the most efficient stations to be run at a high annual | 
load factor, leaving the peak load to be carried by | 
the less efficient stations, whose load factors are 
correspondingly poor. This has no great economic 
disadvantages, since the loans raised for the purchase 
of the latter class of plant have already been partly 
or wholly paid off, and the capital charges on them 
are not, therefore, high. This state of affairs will 
not, however, continue for ever. Indeed, before | 
very long, undertakings will have either to face | 
the prospect of purchasing further peak-load plant, 
on which the full capital charges will have to be 
paid, or of considering some scheme such as that 
suggested by Mr. Meares. It is true that from the 
load point of view the Wye Valley reservoir is not 
ideally situated, being remote from the centres of 
great power demand. On the other hand, there 
must be many places as, for instance, in the Lake 
District, where this drawback would not apply, 
and where suitable reservoirs could be constructed 
to operate in conjunction with the thermal stations 
of South-east Lancashire and the West Riding. 
These reservoirs need not be very large; indeed, 
there would be advantages in having them of only 
moderate size. Ry a well-thought-out application 
of this principle, in fact, nearly the whole of the 
available by-product power of the country could be 
used for pumping to storage, and some 60 per cent. 
of it could subsequently be recovered and used at 
times of peak. This, in Mr. Meares’s view, could 
be carried out at a cost which would be less than 
that entailed by building new thermal stations, 
though on this point it may be expected that there 
will be much difference of opinion. 





To us the suggestion appears to be full of | 
interest, whether applied in connection with the | 
Severn barrage or independently, and worthy of | 
that detailed examination which, for obvious} 
reasong, it has not yet received. Speaking generally, 
the real test of its practicability is whether the cost 
of constructing the necessary reservoirs and pump- 
ing plant, and operating the latter, would exceed the | 
cost of constructing and operating steam stations 
of familiar design. In 
might lead to results favourable to one policy, 
while in others the outcome might be entirely | 
different. In this connection it may be noted that 
one result of using storage in this way would be to 
raise the annual plant-load factor of the country 
to a figure which has so far only been attainable in | 
electro-chemical works. Moreover, as the cost of | 
the electricity pumped to storage would not much | 
exceed that of the fuel consumed and the other 
charges would be spread over a much larger number | 
of units than at present, the average cost of genera 
tion would be lowered. 


some cases, investigations 
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of course, 
economics rather than engineering. But 

tion depends, in addition, on finding sites suitable 
for reservoirs conveniently related to existing 
of load. That may prove difficult in 
south-east England and some other areas, though | 
not difficult in the north. It must not 
forgotten, however, that the water, once collected, | 
can be used over and over again, and that, given | 
«a source available for filling either the upper or | 
lower reservoir in the first place, no further supply | 
is required beyond what is necessary to make up| 
for and The suggestion | 
should not therefore be lightly dismissed. It 
certainly as worthy of study as the Severn Barrage 
scheme itself, and in many ways is more feasible as 
an economic and engit eering proposition. Obvious 
preliminary steps towards its realisation are a survey 
of the water resources of the country from the 
storage point of view, and well-thought out propa- 
ganda which would indicate the advantages of adopt- 
ing such a scheme in particular cases. Though we are 
not optimistic that much will be achieved in this | 
direction in the near future, there are signs and | 
portents that its realisation may not be much 
longer delayed. The Central Electricity Board | 
have never shown themselves unduly cold to new 

ideas, and we do not think that Mr. Meares’ proposal, 
of which a brief statement is given on page 91, 
is likely to make them depart from this policy. 


In essence the problem is, one 


its 


centres 


sO be 


see page evaporation. 


Is 


| 
| 
| 
| 
| 
| 


Ir is no reflection on the work carried out at the 
Fuel Research station, and in other establishments 
of the Department of Scientific and Industrial 
Research, to suggest that the fostering of the 
research associations directly connected with 
industry has, perhaps, been the most fruitful 
activity of the Department. Certain industries and 
certain firms apart, it is fair to say that when the 
Department was founded, British manufacturers 
had little idea of the importance of research work— 
many, indeed, had no conception of what the term 
connoted. This was in the year 1916. Seventeen 
years later, in 1933, some twenty research associa- 
tions were in existence, having a total membership 
of 5,000 firms and covering a field of manufacturing 
industries which provides about 50 per cent. of the 
total exports of the country. The firms concerned 
were contributing 170,000/. a year to the support 
of these associations, which was supplemented by 
65,0001. a year from the State. 

There is no doubt at all but that this result is 
due in a considerable measure to the fund of 
1,000,000/. which was voted by Parliament in 1917, 
to encourage the establishment of such associations 
by industry. The creation of this fund was an 
act of foresight and courage which time has amply 
justified. The results achieved, however, would 
not have been reached without wise direction, and 
the credit for what has been done stands mainly 
to the account of the Department of Scientific and 
Industrial Research. Although it may not be 
assessed in figures, it is possibly no exaggeration to 
say that the changed attitude of the majority of 
our industrialists towards research, which has been 
induced by the activities of the Department, is of 
even greater value than the actual research work 
accomplished. We are at the beginning of research, 
not at the end, and the continuous progress which 
is possible, and which is necessary, can take place 
only if it is supported by the opinion and influence 
of industry. An atmosphere favourable to such 
continued support is certainly in process of creation, 
if it is not yet fully established. 

As we suggest, the influence of the Department of 
Industrial and Scientific Research has been mental 


}as much as material, but it could not have estab- 
| lished the situation it has without the funds which 


were placed at its disposal. To some extent the 
change of heart, which is evident in industry, is due 
to clear demonstrations of the material benefit of 
research, and these demonstrations owe much to 
the monetary assistance which has been rendered. 
The 1,000,000/. fund has been devoted entirely 
to the assistance of the research associations, and 
no part, as Sir Frank Smith points out in a letter 
which appears on page 102, has gone to the Depart- 
ment’s own research establishments, as we incorrectly 
suggested in our issue of January 12. The fund 
now exhausted, but the type of assistance 
rendered by it has not come to an end, the grants 
made to research associations now appearing in 
the Department’s Parliamentary vote. An account 
of the stewardship of the Department is contained 
in its annual report, of which the issue for 1932-33 
was published last week.* 

As is the custom, the report reviews the activities 
of the National Physical Laboratory, the Building 
Research Station, the Forest Products Research 
Laboratory, the Fuel Research Station, and the 
many other establishments operated by the Board. 
It is unnecessary, however, that we should attempt 
to deal with these sections of the report, as these 
various organisations issue independent annual 
reports which are reviewed in our columns as they 
appear. The material relating to the activities 
of the research associations is less generally avail- 
able. The report gives a list of 23 bodies of this 
class, but some few of these have never received 
any financial assistance from the Department, and 
some hardly fall into the same the 
majority. It is interesting and encouraging to note 
that the majority of the associations which have 
been founded are still in active existence, and even 
those which have ceased to exist have, in the main, 
represented interests which are still being fostered 
by some other body or in some other way. Thus, 
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Cycle Research Association have merged their 
activities in the work of the Research and Stan- 
dardisation Committee set up by the Institution o{ 
Automobile Engineers; and the place of the 
Photographic Research Association, which has 
disappeared, has been taken by the research organi- 
sation of an industrial group which covers an 
overwhelming proportion of the British firms 
engaged in this field of work. The only association 
mentioned in the report which has apparently led 
to nothing is the Music Industries Research Associa- 
tion, of which it is stated that it never became an 
effective entity. 

Of the material and measurable benefits to which 
the work of research associations has led, the cas: 
of the cable investigations of the British Electrical 
and Allied Industries Research Association, which 
are stated to have resulted in savings of 1,000,000/. 
a year, has frequently been quoted. Further 
estimates of this kind are, however, given in the 
report. It is stated, for instance, that the Iron 
and Steel Industrial Research Council has com- 
pleted research work which, if fully applied, and on 
the basis of the production figures of 1930, would 
result in an annual saving of 392,0001. in coke 
used in the production of pig-iron and a saving of 
coal to the value of 1,341,000/. in the manufactur 
of finished steel. The Refractories Research Asso 
ciation has developed improvements in saggars, 
increasing their life from seven to 200 firings. Th: 
report states that the annual expenditure on th 
replacement of saggars is 200,000/. The Cast Iron 
Research Association has also done work the value 
of which is stated on a monetary basis and is 
estimated to represent a saving of 200,0001. a year 
if fully adopted. 

In spite of the great measure of success which has 
attended the activities of the research associations, 
it is well known that few of them have an income 
really adequate to theirneeds. The sum of 170,000/., 
which we quoted earlier as the annual contribution 
of industry to the associations, is not large for an 
assemblage of firms representing “* 50 per cent. of 
the total exports of the country.” In spite of 
difficulties of finance, however, the majority of the 
associations are well established and there is no 
reason to fear that their work will not go on. The 
oldest, for instance, had on July 31, 1933, completed 
fifteen years of work, while no less than fifteen had 
had an active existence of twelve years or more 
at that date. As is well known, the Department 
has in general tended to reduce the grants to the 
associations in recent years. This has impeded 
particular researches, but has in no way checked 
the general work of the associations. Although 
the original idea that the associations should become 
self-supporting by the time the 1,000,000/. fund was 
exhausted has not been realised, progress has been 
made in that direction. It is of interest to note 
that the British Colliery Owners’ Research Associa- 
tion and the Printing Industry Research Associa- 
tion are not in receipt of grants from the Depart 
ment. 

The order of the assistance which has 
rendered to the associations is indicated by the sum 
of 130,8441., which has been granted to the British 
Scientific Instrument Research Association during 
the fifteen years of its operation ; 72,051/. to the 
British Non-Ferrous Metals Research Association 
over thirteen years; and 106,501/. to the British 
Electrical and Allied Industries Research Associa- 
tion over twelve years. These are substantial 
sums, and had they not be available from State 
sources, it is unlikely that the similar, or larger. 
sums which have been subscribed by industr) 
would have been obtained. In view of the work 
waiting to be done, it is certain that a much large! 
total income available for research is desirable. It 
is not necessary to discuss here the means by which 
such a larger income could be made available. 
as we dealt with this fully in our recent articl 
(page 41 ante) to which reference has already been 
made. The subject is difficult and full of un 
certainties. What is clear, however, is that a bod) 
of associations has been built up which, by the! 
work, have proved their capacity usefully to emplo) 
much larger incomes than those with which the’ 
have up till the present been entrusted, 
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An interesting paragraph in the report deals 
with the problem of the gap which exists between 
laboratory and factory, and the difficulty of the task 
of securing the application of the results of re- 
searches in practice. It might at first sight be 
assumed that any promising development made 
by an association actually run, and largely paid for, 
by an industry would not have to wait long before 
being tried-out in practice. This does not neces- 
sarily follow, however. A research may well 
be of value to a manufacturing firm in increasing 
their understanding of their own work and influenc- 
ing future design and plans, without it being possible 
to make any immediate and large-scale use of it. 
The operations of a factory are conditioned by the 
plant it contains, its trade connections, the demands 
of its customers, and a multitude of conditions 
which cannot be easily changed. On the whole, it is 
probably mach more difficult for a manufacturer 
to convince his customers of the value of a new 
process or material, than it is for the laboratory 
to convince the manufacturer. The excellent 
propaganda and educative work which the Depart- 
ment of Scientific and Industrial Research has 
carried on for many years is of much assistance in 
the education of the customer, and the general 
public appreciation of the value of research is in a 
much more advanced position than it was, say, ten 
years ago. As it is, conditions in connection with 
the application of new developments are in a not 
unsatisfactory state, and mentioning, for instance, 
the metallurgical field only, the British Cast-Iron 
Research Association is able to report that the 
commercial application of its heat-resisting irons, 
Silal and Nicrosilal, increases steadily, while more 
than forty of its new type of cupola are in com- 
mission. Similarly, nearly 4,000 tons of the British 
Non-Ferrous Metals Research Association’s B.N.F. 
alloys were used during 1932 for cable sheathing, and 
their use for water pipes and other purposes is 
extending. 


THE CoMMISSIONING OF THE Kina GEORGE V 
Gravine Dock, SouTHAMPTON. 

Tue King George V Graving Dock at South- 
ampton, which was formally opened by H.M. the 
King on July 26, 1933, was utilised for the first 
time on Friday last, when the White Star liner 
Majestic of 56,598 tons, was taken in for overhaul. 
The vessel was towed towards the gate by six tugs 
and was then drawn to its final position by winches, 
the operation occupying about an hour. After 
closing the gates pumping out was begun, the 
equipment for this purpose consisting of four 54-in. 
centrifugal pumps, which will empty the content 
of 250,000 tons in about four hours. A full descrip- 
tion of the dock appeared in our issue of June 30, 
1933, but it may be recalled that it has an effective 
length of 1,200 ft., is 135 ft. wide at the entrance 
and 165 ft. wide at cope level. The depths over 
the sill and over the keel blocks are 47 ft. and 45 ft., 
respectively, at high water ordinary neap tides. 
The gate is of the sliding caisson type, and weighs 
4,600 tons, including the water ballast; it is 
operated by a system of main and auxiliary motors 
with push-button control gear. The pumps are also 
electrically driven and are housed in a chamber 
4) ft. below ground level. They are operated by a 
single attendant from a control desk in the motor 
room, which is provided with a diagram of the pipe 
layout to show which pumps are working and which 
valves are open or closed. 


Motor TRAFFIC AND THE Roap Funp. 


A report recently issued by the Home Office shows 
that, during, 1933 7,125 persons were killed and 
216,401 persons were injured on the roads of Great 
Britain. These figures are more than was antici- 
pated and will go far to support the argument that 
immediate action should be taken to render the high- 
ways safer for all classes of users. The principal 
way in which this may be achieved is for motorists, 
cyclists, drivers of horse vehicles and pedestrians 
to take greater care, while other methods that might 
be tried are a greater exercise of the power to 
suspend licences, the extension of localised speed 


construction of the roads themselves. We have 
recently dealt with the first three of these possi- 
bilities, and what can be achieved in the latter 
direction may be in some measure deduced from 
the Report on the Administration of the Road Fund 
for 1932-1933, which is published by H.M. Sta- 
tionery Office at a price of 2s. net. From this it 
appears that 23,147,924]. was credited to the Fund 
during the year, 22,910,000/. of which was on 
account of receipts for motor taxation. Just over 
16,500,0001. was paid on account of grants for 
construction and maintenance, while very nearly 
6,500,000/. was contributed to the Exchequer. 
The total expenditure was 24,308,466/., the deficit 
being in turn met from the Exchequer and having 
we suppose eventually to be repaid. Even this 
is not the whole story, for of the 28,702,370/. obtained 
from motor taxation, one-third was deducted by 
the Treasury before it reached the Fund. Of the 
grants made, 8,468,833. went towards maintenance 
of roads and bridges, 2,363,122/. for new construction, 
and 2,862,855l. for other purposes, such as improve- 
ment works, signalling, surveys and census. Exactly 
how these amounts were expended is set out in 
some detail and it would appear that the various 
works of major importance which have been under- 
taken for one reason or another, necessarily or 
unnecessarily, are now nearing completion. Assum- 
ing that the Treasury does not contemplate further 
calls on the fund, the Minister should therefore 
have at his command sums which would enable him, 
should he so desire, to make experiments on the best 
system of road surfacing to adopt to prevent skidding 
and to bring about the more widespread use of 
automatic traffic signalling and one-way working. 
At the same time more attention might be paid to the 
provision of the footways, the absence of which has 
led during the past few days to a fatal accident 
involving two innocent persons. It is evident from 
the report that some advances are being made 
in this direction, but the matter needs to be 
pushed on with greater vigour. 


MopERN DEVELOPMENTS IN STREET LIGHTING. 


In dealing with ‘Modern Developments in 
Street Lighting” in a paper which he read before 
the Royal Society of Arts on Wednesday, January 17, 
Mr. J. M. Waldram paid comparatively little atten- 
tion to the use of gaseous discharge lamps for this 
purpose and dealt mainly with the more general 
problem which, as he said, is influenced by a number 
of awkward, indeterminate and exacting factors. 
Of these the principal is cost. If it were possible to 
spend more, streets could be lighted so that every- 
one could see with the same certainty as in the day 
time. But except in the most important thorough- 
fares such expenditure was out of the question. In 
the case of arterial roads this problem needed imme- 
diate solution for it was an anomaly that a trunk 
road should be built, drained and maintained 
nationally, while its lighting was left to local 
authorities, each of which dealt with its section 
according to its own ideas and the length of its purse. 
On the technical side, too, there were a host of 
problems. The shape of the area to be illuminated— 
a long narrow strip, generally neither straight nor 
flat—was unusual. This area had to be lighted so 
that all the various users of the highway could see 
to go about their particular business in safety. In 
other words the principal aim must be to provide 
“accident proof” lighting, an aim which was 
rendered more difficult by the fact that the motorist 
viewed the surface of the road at a glancing inci- 
dence, when perspective played strange tricks in 
foreshortening great lengths of road into a small 
compass and in causing quite small areas to bulk 
largely in the field of view. The most disconcerting 
factor was, however, that the reflecting properties 
of the road surface changed in an irresponsible 
fashion and played havoc with all predictions of its 
appearance. Every shower of rain altered its 








characteristics, and just when the lighting engineer 
had learned how to turn its caprices to good account, 
some public authority would undertake re-surfacing 
operations, so that his work was undone. To deal 
with this position such matters as the height and 
location of the light sources; distribution of 
intensity and of illumination and the amount of 


ance of the street, shadows and dark patches, had 
to be dealt with; and some of these were very 
difficult to solve quantitatively. It might, how- 
ever, be said that progress was taking place in two 
parallel directions, namely, economical use of energy, 
which might be called efficiency, and good visibility, 
which might be called effectiveness. This trend 
had been helped both by the British Standard 
Specification and by the recent production of high 
efficiency electric discharge lamps. The practical 
results were to be seen in the more advantageous 
location of sources, more efficient gear, more suitable 
distribution and in the development of quite new 
forms of apparatus. 





THE ENGINEERING OUTLOOK. 
IV. THe Moror Inpustry. 


OFFIcIAL employment statistics do not distin- 
guish the motor industry from the motor cycle, 
cycle and aircraft industries. The figures in 
Table I are therefore a general total for all the 
industries centred round the internal-combustion 
engine. 


TasLe I.—Employment in Construction of Motor 
Vehicles, Cycles and Aircraft. 
Motors, Cycles and Aircraft. 





wens Number _—— Number = 
Insured. ployed. Employed 100. 
| | 

1923—_wy ..| 191,830 | 16,108 175,722 100-0 
1924 203,340 16,145 187,195 | 106-5 
1925 214,840 14,100 200,740 114-3 
1926 224,040 21,609 202,431 115-6 
1927 232,860 18,339 214,581 122-5 
1928 | 234,830 22,015 212,815 121-1 
1929 245,410 17,614 227,796 129-6 
1930 247,140 40,647 206,493 117-5 
1931 | 251,320 57,462 193,858 (| 110°3 
1932 | 252,080 55,779 196,301 111-7 
1933 | 261,720 44,168 217,552 123°8 





By far the greater part of this very marked 
improvement is attributable to the motor industry, 
which is much the largest employer of labour 
amongst the industries covered. The striking 
point of this Table is the fact that at the worst 
point of the depression this industry never ceased 
to expand as judged by the number of workpeople 
insured against unemployment. In 1933, however, 
a really large advance was made, while there was 
an even greater reduction in unemployment, so that 
the numbers employed were higher than in any 
other year except 1929. By the end of 1933 a 
large further reduction in unemployment had taken 
place, and probably more people are now employed 
in the motor industry than ever before. 

Private Cars.—The revised figures of private-car 
production published by the Society of Motor 
Manufacturers and Traders Limited, in their annual 
review for the years up to and including 1926, and 
the figures for the years ending September 30, 
1927 and onwards, are given in Table IT. 


Tasre I1.—Output of Cars (number). 


1923 ... ... 71,396 1929 ... 182,347* 
1924 ... ... 116,600 1930 ... ... 169,669* 
1925 ... ..» 132,000 1931 ... .-» 158,997* 
1926 ... ... 153,500 1932 ... 171,244* 
1927 ... ... 164,553* 1933 ... 220,775* 
1928 ... 165,352* 


* Year ending September 30. 


Ever since, in 1927, the necessary statistics became 
available, statistics of production have been calcu- 
lated for production years running from October | 
to September 30. Owing to the fact that the 
Annual Motor Show is held early in October, new 
models are generally introduced at this time, and the 
individual manufacturer naturally keeps his pro- 
duction records in terms of the currency of particular 
models and wishes to compare them with those of 
his competitors. The date chosen gains added 
significance from the fact that October to December 
is naturally a dull season in the home market for 
climatic reasons. At the same time, a stimulus to 
the public interest in motoring, is afforded by the 
Exhibition and the manufacturer has time, in the 
light of the first reactions of the public, to arrange 
for production against the seasonal demand in the 
spring. The recovery in private-car production, 
which started in 1932, gathered momentum during 








limits and the improvement in the surfacing and 
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1933, until by the end of the year production was 
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one-fifth greater than ever before in the history of 
the industry. The bulk of the increase has been 
in light-car production. The popular 12-h.p. car 
was succeeded some years ago by the “ eight,” 
which has now definitely taken second place to 
the “ ten.”” More eloquent still of revived purchasing | 
power is the fact that in spite of the heavy 
motor taxation, marked inerease in the 
larger cars of over 20 h.p. has taken place 
first time for many years. 
Since 1928 it has been possible, owing to a change 
the classification of exports, to distinguish 
accurately between British exports of cars and 
commercial vehicles. These figures, together with 
estimates for previous years, are given in Table III. 


a 
for the 


in 


rapte IIl.—United Kingdom Exports of Private Cars 


Complete 











Year Cars Chassis. } Total 
1923 3,259 1,600 4,859 
192 10,961 2,000 
1v25 6,000 
1926 12,000 
1927 13,364 
1928 8,000 
1929 9,901 33,798 
1930 3,982 23,208 
1931 1,888 18,992 
1932 4,450 10,050 
i? -. 4 vt 41.028 


In addition to an increase in total exports to a 
record level, it is a very satisfactory feature that the 
expansion is largely in complete cars. The expansion 
in chassis is largely due to the recovery of Australian 
purchasing power, consequent on improved wool 
values. As regards complete car exports, there has 
been a decline of exports to the Netherlands as a 
result of quotas, and to the Irish Free State 


as a 


result of the tariff war. There were satisfactory 
increases in South Africa and New Zealand, while 
Malaya, with the improvement in rubber and tin 
prices, doubled her demand. There was also a large 
improvement in the Indian market. The most 
remarkable feature, however, was the increase in 


exports to other (mainly European) countries. 
Spain alone, which in 1931 took 97 British cars, 
in 1933 took 2,000. A great deal of this develop- 
ment must no doubt be attributed to the develop- 
ment of the British Ford organisation, which, 
that the pound is no longer over-valued, is a very 
powerful competitive force. 

The motor industry of the industries 
in this country whose home market is susceptible 
of accurate measurement. In Table [V the number 


of private cars in use in recent years is given. 


now 


8 one few 


Taste IV.—Home Registrations 
1923 389,767 1929 998,489 
1924 432,356 1930 1,075,081 
1925 590,156 1931 1,110,000 
1926 695,555 1932 1,148,000 
1927 800,112 1933 1,227,000 
1928 900,557 


In order to effect a net increase of 79,000 cars 
is between 1933 and 1932, 182,000 new cars were 
The lower ratio of new sales to net increase 
than in recent years is a further sign of the lifting 
of the depression. In view of the necessarily high 


sold, 


figure of wastage, it is probable that many cars 
which had been laia up for reasons of economy 
have been brought back into circulation. 


A part of the sales in the home market was 
supplied from imports, the course of which are 
traced Table but these are now of relatively 


minor importance, 


Taste V.—United Kingdom Net Imports of Private Care 
Year Comple'e | Chassis Total 





1923 14,429 7,638 22,067 
1924 10,800 8,200 19,000 
1925 $1,781 9,641 41,422 
1926 10,923 3,520 14,443 
1927 18,104 6,918 25, 112 
1928 14,136 8,446 582 

1929 11,416 10,115 21. 531 
1930 2,880 9,816 
1°31 866 2,101 
1982 467 2,450 
19353 v5 3,592 
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what would otherwise be a 
of foreign vehicles. 


very low initia] cost 
In addition, the incidence of 
both through the horse-power tax and 
the petrol tax, is heavily against the high-powered 
| foreign type of car. Probably the most important 
factor is the policy of the largest foreign manu- 
facturers (particularly General Motors and Ford) 
of manufacturing their popular models in this 
country. The fact that imports persist in spite of 
all these obstacles shows that there are still motorists 
prepared to pay a good price for power. It would 


be surprising if imports did not increase from these | 


levels with any return to normality, 
the 1933 figures already give some indication. 
In Table VI the exports of the leading producing 


| countries are shown as an indication of the inter- 
’ | national competitive situation. 


TABLE VI. Epemnmazsoe AL 


Ex ports from. 1924. 1926. 1928 








U.S.A. 151,180 368,328 3 
Canada 43,882 55,612 
United Kingdom 12,961 26,865 26,306 
France 43,863 54,675 : 
Italy 16,661 30,091 24,280 
Other countries 14,081 18,957 14,000 
Total 282,628 422,697 | 627,726 5 


ee | 
The fact that the increased total of these exports 
is due to higher figures from each of the manu- 


facturing countries suggests that the accumulated | 


replacement demand during the years of depression 
is beginning to make itself felt. It may be confi- 
dently anticipated that 1934 will show 
more notable expansion. This is in contrast to last 


a 


year’s figures, when the British exports, thanks to | 


Taste VII.—Output of Commercial Vehicles. 
1923 ... 23,604 1929 57,576 
1924 30,000 1930 67,807 
1925 35,000 1931 67,292 
1926 44, 500 1932 61,475 
1927 1933 65,508 
1928 





special advantages, were the only ones to increase. 


There is no reason to think that British exports | 


will not be maintained and even increased in 1934, 
but with the removal of special American diffi- 


culties they will be a smaller percentage of the 


Tasre VIIT.—United Kingdom Exports 


Vehicles and Chassis 


of Commercial 


Year Complete Chassis Total. 





997 423 1,400 
1,730 905 2,635 
1,544 ,105 4,649 
1,148 5,224 6,372 
1,734 4,455 6,189 
1,437 5,104 6,541 
2 636 5,587 8,22 
3.486 3,059 
2,023 3,297 
2,017 5,988 8,000 

206 S377 10.673 


total and will meet with much more severe compe- 


and of this | 


ExPorts OF PRIVATE 


much | 


1933, however, the home market made a distinct 
recovery both in goods and passenger vehicles. 
The latter is especially significant as indicating that 
the full effects of restrictive legislation have been 
felt and the natural forces of expansion are again 
operating, though there is anot far-distant saturation 
point for public passenger transport. Meanwhile 


Taste IX.—Home Registrations. 





1923 ... 286,627 1929 ... 458,019 
1924 .. 325,890 1930 ... 481,893 
1925 ... 355,744 1931 485,000 

| 1926 384,124 1932 490,000 
1927 404,783 1933 505,000 
1928 428,939 


exports were maintained at a satisfactory level. 
Production figures have been as in Table VII below. 
It is very satisfactory to be able to record that, 


Cars (NuMBER). 





1929. 1930 1931. 1932. 1933 

] oat rr 
47,968 | 153,088 90,000 | 50,000 | 69,502 
64,863 | 28,842 9,000 | 5,000 14,840 
33,798 18,992 | 30,050 41,028 
39,121 22,500 | 15,500 23,015 
20,100 12,000 5.600 6.816 
10,000 5,000 2,000 10,000 12,000 
15,850 250,432 155,492 116,150 167,201 


at the end of 1933, production was more active 
than ever, and 1934 is expected to be a record year. 
Indeed, the first effect of the new restrictive legis- 
lation on goods vehicles has had a very stimulating 
| effect on production, as hauliers are endeavouring 
to adjust their fleets for economical operation under 
| the new regulations. With the increased burden of 
| taxation, however, the long-term prospect is less 
satisfactory. Table VII gives outputs. 

The course of exports is traced in Table VIII and 
the establishment of a new high record is extremely 
| satisfactory. 


Taste X.—United Kingdom Net Imports. 
| 
Year Complete. Chassis Total 

1923 198 4,840 5,038 
1924 3856 3,890 4,746 
1925 448 5,802 6,245 
1926 632 6,468 7,100 
1927 93 6,148 6,242 
1928 42 9,530 9,572 
1929 48 16,205 16.253 
1930 37 1,291 1,328 
1931 50 1,457 1,507 
1932 12 335 347 
1933 . 29 396 425 





The increase in chassis exports is largely due to 
a marked improvement in Australian imports of 
| British vehicles. 

Home demand is reflected in Table IX. A much 
larger increase is to be recorded than during the 
last two years in the total number of registrations. 
This increase is mainly due to the expansion of 
goods vehicles, but it is satisfactory that a small 
increase in the total passenger vehicles can also be 


tition. Already, since the President’s gold-buying | recorded for the first time for many years. 
policy began, the British proportion of new regis- It will be seen from Table X that imports of 
trations in some important Empire markets has|commercial vehicles have been very largels 
dropped from roughly 40 per cent. to 17 per cent.! eliminated. 
TABLE XI.—Inrernationat Exrorts or COMMERCIAL VEHICLES (NUMBER) 
Exports from 1924 1926 1928 1929 1930 1931 1932 19 








U.S.A 66,775 138,782 ig 
Canada 20,694 23,776 
France | 5,093 4,906 
Italy 4,103 4.000 
United Kingdom 6,377 6,471 





Total 103,037 177,935 
of the total. 
industry should, however, emerge from the de »pres- 


sion enhanced, and so long as purchasing power is | 


contracted it will retain one advantage in the appeal 
of low running costs. 

Commercial Vehicles.—In 1932 
vehicle industry did not share the 


the commercial | 
good fortune of 








256,808 116,309 


The competitive power of the British | 





98,234 84,452 52,000 25,000 40,658 

36,848 15,711 5,000 3,000 4,040 

9,904 6,601 3,500 1,800 2,219 

3,589 3,000 1,500 291 } 537 
6,545 5,320 8,000 10.6 











67,320 38,091 
It is improbable that these imports will rise ver) 
|substantially with an increase of business activity. 
Even special vehicles with particular technical 
|improvements tend more and more to be manu 
factured under licence in this country. 

| The competitive position outside the British 
|market can best be gauged, as in the case of cars, 


The abrupt decline in n forei ign ‘importe in 1931 is, | the private car industry in seeing the beginnings of |from a consideration of exports of the leading 


of course, attributable largely to the depreciation 
of sterling, which removes the attractiveness of 


recovery. 
the severe 


An increase in exports failed to on 
contraction of the home market. 


»ducing countries, as shown in Table XI. 


pre 
n| As in the case of private cars, the tendency to 
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improvement in 1933 is common to all countries 
and not confined to Great Britain, as in 1932. The 
considerable increase in American exports suggests 
that the American industry will not be long in 
getting back to the high figures of 1929, once re- 
covery is under way. 

As pointed out in this survey a year ago, there is 
scarcely any form of economic satisfaction, after 
the primary needs of food, clothing and shelter 
are satisfied, for which demand is more imperative 
than motor transportation. Motor development so 
far has been very uneven, and an enormous untapped 
demand for roads and motor vehicles exists. In 
such countries as China, much of the opening up 
of backward areas, which during the nineteenth 
century would have been done by railways, will 
now be done by motor transport. During the 
worst of the depression, contracted purchasing 
power of individuals and heavy taxation imposed 
with the object of assisting the railways have 
retarded motor development all over the world. 
Motor production has declined, but the number of 
vehicles in use has not, indicating that a large 
demand exists for replacement of vehicles which 
would normally have been scrapped three or four 
years ago. Now that the vicious spiral of deflation 
has been checked, it may be confidently anticipated 
that this replacement demand will lift production 
quickly to high levels. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN extra general meeting of the histitution of 
Mechanical Engineers was held at Storey’s-gate, 
St. James’s Park, on Friday, January 19. The 
chair was occupied by Colonel A. E. Davidson, 
D.S.0., vice-president, who, in introducing the 
authors of the papers to be read, referred to the 
newly formed Inventions Advisory Committee of 
the Institution and reminded members that the 
first-mentioned object and purpose for which the 
Institution was constituted, as stated in clause 7 
of the Royal charter, was “ to encourage invention 
and research in matters connected with mechanical 
engineering. . . .” 

INVENTION. 

The object of the meeting was the reading and 
discussion of four short papers on subjects con- 
nected with the work of the Inventions Advisory 
Committee. These papers were: (1) “ The Evolu- 
tion of Invention,” by Mr. H. W. Dickinson ; 
(2) “The Inventor,” by Dr. H. S. Hatfield; (3) 
“ Provisional Patent Protection and Patent Claims,” 
by Sir W. S. Jarratt; and (4) “The Development 
and Exploitation of Inventions,” by Mr. A. H. 
Gledhill, They are reprinted in abridged form on 
page 89 of this issue. 

The discussion was opened by Sir E. W. Petter, 
who said that he felt that by the formation of the 
Advisory Committee and the presentation of the 
papers just read the Institution had done very useful 
service. He would remind members that an effort was 
made in 1915 to get the Institution to take con- 
certed action with regard to war inventions, but 
nothing came of it.* He was still of opinion that 
the council had lost by not following up the matter 
at that time. Invention was, however, of greater 
importance in these days of peace if the nation was 
to hold its own. He could not agree wholly with 
Mr. Dickinson that major inventions were the 
result of inspiration. That might be true of the 
past, but he thought that the most valuable work 
in invention would come from men, of proper 
scientific education and experience, who concen- 
trated on the improvement of machines or products 
with which their immediate work was concerned. 
At the same time, there were many unpractical 
inventions patented, as his experience as head of 
a manufacturing concern to which many inventions 
were submitted had shown. Inventors, further, 
had very exaggerated ideas of the commercial value 
of their patents, and seemed to overlook the large 
sums which generally had to be expended by a firm 
taking up an invention before that invention could 
be made financially successful. He would suggest 
that inventors concerned with appliances outside | 


* ENGINEERING, vol. xcix, page 683 (1915). 
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their own line of practice would do well to abandon 
such enterprises, as the chances of success on 
unfamiliar ground were very remote. 

Mr. E. W. Moss said he was sure that members 
would recognise that the council had taken a 
forward step in forming the Inventions Advisory 
Committee. The expert advice made available 
would, no doubt, be of great service to young 
inventors with new ideas in any particular field. 
The question of reward to inventors was a difficult 
one. He could cite cases in which inventors who had 
considered themselves inadequately remunerated 
had really been treated fairly. Perhaps the greatest 
difficulty lay in the case of the employee-inventor, 
and the committee could do very useful work by 
making workable suggestions dealing with this 
question. He would like to emphasise the risk of 
attaching too much importance to provisional 
protection. The scope of an inventor’s monopoly 
could not be defined until the complete specification 
had been accepted. He felt that Mr. Gledhill’s 
recommendations regarding the consultation of 
abridgements dealt with the matter somewhat too 
lightly. The making of an effective search was 
really a more difficult matter than appeared at 
first sight. 

Dr. A. P. Thurston, M.B.E., observed that he 
could not agree with Mr. Dickinson and Dr. Hat- 
field as to the genesis of an invention. His own 
experience led him to the conclusion that the best 
work in invention was due to close study in a field 
with which the inventor was familiar, rather than 
to some erratic subconscious influence. He con- 
sidered the present state of Patent law unsatis- 
factory: many great inventions had not given 
any return to their inventors, and some inventors 
had been refused protection in this country whilst 
their inventions had been patented abroad, to the 
great benefit of those countries. Dr. Thurston 
quoted a number of instances in support of his 
points, and cited also cases in which consideration 
of a trifling matter had led to important discoveries, 
whilst neglect of apparently unimportant points 
had retarded invention. He could not agree with 
the view advanced that invention was primarily 
a matter of early life. 

Mr. E. Kilburn Scott was of opinion that the 
whole system of granting patents in this country 
required drastic revision. The period of protection 
granted for a patent of basic importance was quite 
inadequate. It was often occupied in perfecting 
the invention, so that others than the inventor 
received the reward of his long work. The patent 
fees charged in Great Britain were exorbitant : 
these were 1201. for sixteen years’ protection. In 
the United States 20/. secured nineteen years’ 
protection. The population of Great Britain was 
about 48,000,000, against 120,000,000 in the United 
States, which made the difference of fees still more 
glaring. The fees to a British inventor were, 
further, enormously increased if protection was 
sought in the Dominions and Crown Colonies, He 
thought the impracticability of the whole system 
was due to the preponderance of lawyers in Parlia- 
ment, the majority of whom could be replaced with 
advantage by engineers. Another defect in the 
system was the insufficiency of examiners of patents, 
a defect which caused wholly unnecessary and costly 
delay. Mr. Scott also touched upon the operation 
of the Patent laws in affording no protection to 
an inventor’s widow and children, and contrasted 
this with the better conditions obtaining with 
copyrights. 

Mr. A. Page associated himself with the last 
speaker, He thought that Patent law as at present 
constituted protected the manufacturer rather than 
the inventor. If the latter had no income other 
than a salary to fall back upon he was often very 
unfairly treated by his employer, and the assign- 
ment of a patent to an employer without adequate 
return should be made illegal. As it was, the system 
really operated against invention. Dealing with 
the scope of invention, Mr. Page said that if there 
were some means of co-ordinated tabulated data 
and phenomena with notes as to how the data had 
been made use of for the betterment of mankind, 





such a compilation would be a very valuable source | 
of reference to prospective inventors. At present 


though dealt with in the technical press, were often 
isolated and lost sight of. 

Mr. W. A. Benton also referred to cases of 
unrewarded invention. These were, he thought, 
generally found where an original idea was con- 
cerned, and not in development. The position of 
the pioneer, as such, should be made more secure 
than that of the adapter, the ratio of the one to 
the other being, he would suggest, something like 
one to 10,000. In the course of continuous reading 
of English and Italian patent specifications he had 
been struck by the uselessness of the majority, not 
from lack of ingenuity, but from want of knowledge 
of the craft concerned. The history of a craft was 
an important asset to an inventor. As Mr. Dickin- 
son had pointed out, a sound invention in a subject 
outside his own groove might be made by a man 
who had not formed preconceived ideas on the 
subject, but that man should be able to grasp 
whereabouts in the history of the craft his inven- 
tion stood. He agreed with other speakers that 
Patent law required revision. It seemed ridicu- 
lous that an inventor who modified, say, a collar 
stud should receive the same protection as one 
who changed the character of an industry, e.g., the 
inventor of the steam turbine. 

Mr. A. F. Renshaw said that in a recent address 
to the British Association it was suggested that 
the world had reached a point at which it must 
either desist from invention or else submit to a 
limitation of its fields of employment, owing 
to the tendency to substitute machines for men. 
This opinion struck at the root of invention in 
industry. He felt that the logical conclusion of the 
argument was the suppression of the inventor, and 
could not agree that the premises were sound. 
More invention, and not less, was needed nowadays, 
and the council was marching with the times in 
setting up the Inventions Advisory Committee. 
The displacement of labour by machine occurred 
only in those inventions which were directed to 
cheapening products already known and in use. 
But there was another class of inventions which 
created things not available before and which gave 
rise to new industries. 

Mr. W. Taylor, 0.B.E., Chairman of the Inven- 
tions Advisory Committee, was the last speaker 
in the discussion. The committee, he said, 
would not, at first, complete plans for dealing with 
inventions on standardised lines. Procedure would 
be formulated as circumstances dictated. The 
question of the employee-inventor had received 
considerable attention in the discussion. In his 
own works all suggestions for improvements on the 
firm’s products were put into writing and came 
direct to him. The committee would suggest to 
employers and all members of the Institution that 
they should agree upon a code of rules which would 
cause employees to feel that they would have fair 
treatment. He thought the figures of costs, &c., 
given on the screen by Mr. Gledhill showed very 
well what margin was left for remunerating inventors. 
These, as he knew, had often quite unworkable 
ideas as to what they ought to get. The committee 
would, at least, be able to correct these, and 
inventors might be more willing to accept the views 
of a disinterested body, such as this. Much of 
the trouble over rewards arose at present from the 
habit of both parties preparing agreements before 
manufacture had reached a settled basis. It was 
hoped that the committee would be able to help in 
this matter also. 

There were many inventions, not necessarily of a 
basic character, but which, nevertheless, were often 
of real value in engineering, i.e., were used in the 
works in which the inventors were engaged but 
which were not known generally. If such men 
could be induced to show such things in an ex- 
hibition to be held perhaps once a year, it would 
be of great value to the Institution and to engineer- 
ing in general. Inventors who had patented their 
inventions found it, as a rule, very difficult indeed 
to get them worked unless they related to the 
industry in which those inventors were engaged. 
If such inventors could be brought into touch with 





members of the Institution who were able to work 
the inventions, it would be a step forward. He 


| looked forward to the work of the committee being 
|phenomena which might be profitably utilised,| of great value to the members. 
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4-8-0 TYPE LOCOMOTIVES FOR THE 
HANGCHOW-KIANGSHAN RAILWAY. | 


Tue locomotive illustrated above is one of six just | 
delivered to the Hangchow-Kiangshan Railway by 
Messrs. The Hunslet Engine Company, Limited, Leeds. 
The engines were designed under very strict limiting | 
weights, only 8-2 metric tons per axle being allowed, 
while even distribution insisted upon. These 
requirements have very adequately met. The 
gauge is 4 ft. 84 in. 

The engines have cylinders 410 mm. (16-1 in.) in 
diameter, by 550 mm. (21-7 in.) stroke. The piston 
valves are of the Nicolai pattern made by the builders 
under licence from Messrs. Nicolai Kolbenschieber 
Gi.m.b.H., of Elbing. The driving wheels are 3 ft. 84 in. 
on the tread, and the bogie wheels 2 ft. 43 in. The 
working pressure is 200 lb. per square inch and the trac 
tive effort at 85 per cent. working pressure, is 21,760 Ib 

The engine is fitted with a superheater. The barrel 
has an outside diameter of 1,239 mm. (48-7 in.) 
at the front ring, and the length between tube plates is 
12 ft. 9in. The heating surface is made up as follows : 
Small tubes, 680 sq. ft.; large tubes, 89 sq. ft.; two 
arch tubes, 8 sq. ft.; firebox, 94 sq. ft.; total, 871 sq. 
ft. The superheater has a surface of 376 sq. ft. The 
grate area is 19-4 sq. ft. The weight distribution in 
working order is as follows 


was 
heen 


Tons. Cwt 
5 19 
6 54 
8 3 
8 3} 

3} 
4 


Weight on leading bogie axle 
trailing bogie axle 
leading coupled axle 
main coupled axle 
third 
roar 


8 
8 


10 ewt.; 


” ” ” ” 


The total engine weight, light, is 41 tons 
and in working order 44 tons I8 cwt. 

The brake equipment, sanding gear and heating 
equipment was supplied by the Westinghouse Brake 
and Saxby Signal Company, Limited. The engines are 
fitted with full electric lighting equipment by Messrs. 
J, Stone and Company, Limited, Deptford, the plant 
supplying the train as well as the engine. Lubrication 
has received special attention. The coupled-axle boxes 
are fitted with Ajax automatic hard grease lubrication, 
and the tender boxes with soft grease lubricators. Coup- 
ling, and connecting rods and valve motion are fitted 
with Tecalemit grease nipples, and the crossheads and 
slide-bars with Tecalemit spring-feed lubricators. The 
was supplied by Messrs. Whitelegg 
and Rogers, London 

The coupled wheel base is 16 ft 
wheel base 22 ft. O} in 

The tender carried 
the wheels being 2 ft. 43 in. in diameter. The tender 
wheelbase is 13 ft. 93 in. The axles are fitted with 
Isothermos axle boxes. The tender will accommodate 
# metric tons of coal, the tank having a capacity of 
2,640 gallons 

The total weight of engine and tender in working 
order is 76 tons 9 ewt., the total wheelbase 45 ft. 34} in., 
and the length over couplings 54 ft. 9 in 


above equipment 


8} in., and engine 


is on two four-wheel bogies, 





Tne LxstrruTion oF Mintne Enoinerers.—The Medal 
of the Institution of Mining Engineers, the highest 
distinction in its power to confer, has been awarded to 
Mr. H. E. Mitton, of Derby, in recognition of his services 
to the mining engineering profession and to the Institu- | 
tion of Mining Engineers 


LETTERS TO THE EDITOR. 
THE MEANING OF STRESS. 


To THe Eprror oF ENGINEERING. 
Str,—Referring to recent letters on this subject» 
may we be spared from new definitions of force and 


stress. 


Surely everyone knows what is meant when we say | 
It is the total | 


that a certain force acts along a bar. 
push or pull. 

: ; Force acting ae 
By definition, stress is —, This is also 
. Area acted on 


well known. 

Yet because an American writes a book and in this 
book causes confusion by using different expressions, 
viz., “* force diagram ”’ and “ stress diagram,”’ for one 
and the same thing (which is actually a force diagram), 
I do not think we should turn the English language 
upside down in order to make his work intelligible. 

A “ force diagram ”’ is a force diagram, and nothing 
but a force diagram, except in the more mathematical 
sense, when it is referred to as the “ reciprocal figure ” 
of the space diagram. It gives the magnitude and 
direction of the several forces which keep a body in 
equilibrium. 

In the sequence of events the stress in any member 
not determined until after the forces have been 
found, either graphically (from the force diagram) or 
analytically, and a cross-section fixed for the member. 

If the member, or any particular section, is subject 
to more than one kind of stress, the resultant stress 
may be determined either analytically or graphically ; 
and, if by the latter method, we properly get a stress 
diagram. Again, no ambiguity. 

So why change, and why look for new words to 
supplant ones already having a recognised and well- 
defined meaning ? 

I have the honour to be, Sir, 

Yours faithfully, 
Ws. E. G. Srixiok, D.1.C., A.R.C.Sc. 
Asst. Professor (Engineering). 
Royal School of Mines 


1s 


Imperial College of 
Science and Technology, 
South Kensington, S.W.7. 
January 15, 1934. 


THE ENDOWMENT OF RESEARCH. 
To tHe Eprror oF ENGINEERING. 

Having read with interest the leading article 

“The Endowment of Research,” in your 


Srr, 
entitled 


| 
| 
| 





| 
| 


| 


issue of January 12 (page 41, ante), I feel it necessary | 


to draw attention to two points. 
The statement that “ part” (of the fund of one 


million pounds voted by Parliament in 1917) “ was| 


also used for establishing research organisations such 
as those dealing with building and forest products 
under the direct control of the Department of Scientific 
and Industrial Research ” not correct. No part 
of the million pounds was used for setting up the Depart- 
ment’s own research stations. Their cost is and always 
has been borne on the annual votes of Parliament. 
The second point is your remark in relation to the 
exhaustion of the fund of one million pounds. This 
seems to convey the impression that on the exhaustion 


18 


| of the fund no money was available for grants to 


| for harbour service at Devonport and Portland, 


research associations. The fact is that in the financial 
year 1931-32, during which the fund of one million 
pounds became exhausted, provision for grants to 
research associations was, for the first time, included 
in the annual vote of this Department (see the Depart- 
ment’s Annual Report for 1931-32, pages 11-12). In the 
current financial year, grants to research associations 
have been continued and are being met wholly from 
the Department’s vote. 
Yours faithfully, 
F. E. Smita, 
Secretary, Department of Scientific 
and Industrial Research. 
16, Old Queen-street, Westminster, S.W.1. 
January 16, 1934. 


KNOCK RATING AND DIESEL FUELS. 


To tHe Eprtor OF ENGINEERING. 

Str,—Your editorial “ Knock Rating and Diesel 
Fuels,” appearing in the September 15, 1933, issue of 
ENGINEERING (page 309) has just been called to our 
attention. 

You conclude this editorial with a paragraph indicat 
ing the comparative failure of Diesel fuel test methods 
as practised on the C.F.R. engine. In our own labora- 


| tory and about 20 other laboratories in this country, 


the critical compression ratio method has been used 
rather satisfactorily. Although this method has not 
been standardised rigidly enough to provide very 
accurate agreement between laboratories, it does 
classify fuels with sufficient accuracy to meet all 
practical requirements. 

Messrs. Boerlage and Broeze of the Royal Dutch 
Shell group have developed their delay-period method 
for application to the C.F.R. engine, which produces 
equally satisfactory ratings. Therefore, instead of 
complete failure in Diesel fuel rating on the C.F.R. 
engine, there are two perfectly practical and satis- 
factory methods. An American co-operative committee 
is now working to standardise the details of one of these 
methods. When this has been done, the next problem 
will be the development of a method to determine an 
index for the desirability of the fuel in a commercial 
engine. 

Yours very truly, 
WavkesHa Motor Company, 
ARTHUR W. Pope, JR., 
Engineering Department. 
Waukesha, Wis., U.S.A., 
January 5, 1934. 


INSTITUTION OF ELectrricat ENGINEERS.—At the 
meeting of the Institution of Electrical Engineers on 
Thursday, January 18, a portrait of the late Sir Charles 
Parsons, K.C.B., F.R.S., was presented by Viscount 
Falmouth. This picture was copied, by Mr. M. Ayou! 
from the original by Sir W. Orpen, and forms a worth) 
addition to the distinguished collection which now 
hangs in the lecture theatre. 


H.M. Harsour-Service Vessers “Erin” AN! 
“ Repwine.”’—The two steam vessels, Elfin and Red 
wing, built and engined by Messrs. J. Samuel White and 
Company, Limited, Cowes, I. of W., for the Admiralt 
respe' 
tively, have completed their final trials and have been 
delivered to these ports. The vessels have each a length 
of 102 ft., a beam of 23 ft., and a depth of 11 ft. They 
are driven by steam reciprocating machinery and 
fitted with cylindrical boilers. 
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JAN. 26, 1934.] 
LABOUR NOTES. 


ix some notes in the January issue of the Journal 
of the Electrical Trades Union, “J. R.” says :—* In 
the January issue of 1933, it was pointed out that the 
year 1932 ended worse than it started ; that unemploy- 
ment had increased to a total of about 3,000,000—a | 
record figure in industrial history. The year 1933 
cannot be called a good year, but, by comparison, it 
has been much better than 1932. The fortunate part 
of it has been that the second half of the year has shown 
much greater improvement than the first half. None 
the less, it is only by comparison that it can-be in any 
way termed good. In the middle of December there 
were reported on the registers of employment exchanges 
in Great Britain the formidable number of 2,224,079 
unemployed persons. To this must be added, a number 
of unemployed persons who have not registered ; so 
that the year has ended with trade still in a deplorable 
condition. The end of the year further revealed good 
possibilities for the new year, and many sections of the 
industry should absorb quite a number of the present 
unemployed during the next few months. So far as 
the E.T.U. is concerned, 1933 showed a turn for the | 
better over the previous three years. In each of the 
preceding years our financial position showed a decrease | 
in the funds. At the end of 1933, for the first time for | 
four years, there was an increase.” 


A meeting of the National Joint Council for the | 
Electricity Supply industry took place at the Ministry | 
of Labour on Friday of last week. At its close, Mr. 
Rowan, the general secretary of the Electrical Trades | 
Union, stated that no general] application for a wages 
advance had been before the Council, but in six or| 
seven areas claims had been made for either wage | 
increases or restoration of the cut of a halfpenny per | 
hour made in February, 1932. These claims would 
first be considered in the areas concerned. They might 
eventually come to the National Council, and in that 
event there might be a co-ordinated programme from | 
all the areas. 





\t the end of December, 22,289 members of the 
Boilermakers’ and Iron and Stee] Shipbuilders’ Society 
were “signing the books,” as compared with 22,089 
at the end of November. During the month, the 
number of members in receipt of superannuation benefit 
decreased from 2,315 to 2,296,and the number in receipt 
of sick benefit from 950 to 918. In November, the 
expenses were 3,054/. 16s. 7$d.; in December—which 
had to bear five weeks’ outlays—they amounted to 
3.6761. 88. 84d. There was a net decrease in the 
membership of 322. 





Alluding to the Government’s promise sympathetic- 
ally to consider the question of assisting the shipping | 
industry, Mr. Hill, the general secretary of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society, 
writing in his organisation’s Monthly Report, says that | 
as “the prosperity of all branches of our industry | 
depends to a very considerable extent on the prospects 
of shipping we have always advocated | 
national help and regulation to maintain our supremacy | 
as world carriers.” ‘‘ Now, at last,”’ he proceeds, “ the 
Government has promised help for shipowners. The 
President of the Board of Trade has asked the owners of | 
cargo vessels to name the form in which that help 
should be given. The shipowners have asked for a| 
subsidy of 10s. per ton for ships that are sailing and 
5s. per ton for ships laid idle. If we examine this 
proposal we will find that it may mean profit to ship- | 
owners, a worse service to the nation, and stagnation 
to shipbuilding. Our Labour Members of Parliament 
must oppose the granting of national funds in this form. 
\ll money payments should be investments. No 
subsidy grants should be made for ships over twenty 
years old, or otherwise out-of-date for competitive 
trade.” 





In Mr. Hill’s view, “ there should also be a Board | 
of Trade regulation against the sale of any old ship to | 
foreigners, if, in the opinion of our assessors, they 
should be broken up,” and supplementary grants 
ought to be “* made to owners for breaking up where 
the difference in price is great between breaking up 
price and sale price for further use.” ‘‘ Regulations of 
this character,” Mr. Hill goes on to say, “ would help 
British ships to compete in the world’s markets, and 
improve the safety and efficiency of our mercantile 
marine. It would, at the same time, provide a steady 
flow of work for our shipyards, ship repairers and all 
marine boiler and engineering works. This develop- 
ment in shipping and world trade would have favour- 
ible repercussions on employment in all industries.” 


\ccording to Mr. Findlay, the general secretary of 
the United Patternmakers’ Association, the number 
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of unemployed members continues to fall. In Novem- 
ber it was 1,867; last month it was 1,755. ‘ For the 
third time,” he says, “ since September, 1930, we have 
recorded less than the 2,000. In that month, we had 
1,800. Over the year, our average is rather more than 
54 per cent. less than in 1932, though it ranks as the 
fourth heaviest in our history.” In 1932, the percentage 
was 27-52; in 1922 it was 26-16; in 1931, 24-6; in 
1933, 21-94; and in 1921, 20-27. “These percent- 
ages,’ Mr. Findlay observes, ““ must make us pause, 
when we consider that within a period of 13 years 
we have continued to pay trade benefit in addition 
to all our other benefits. We certainly could not have 
done it with a less stable, loyal and devoted member- 
ship.” 

The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed was 17-6 at December 18, 1933, as compared 
with 17-9 at November 20, 1933, and 21-7 at Decem- 
ber 19, 1932. For males alone, the percentage at 
December 18, 1933, was 20-8, and for females 9-0. 
At November 20, 1933, the corresponding percentages 
were 21-1 and 9-4. It is estimated that at Decem- 
ber 18, 1933, there were approximately 10,008,000 
insured persons, aged 16-64, in employment in Great 
This was 52,000 more than a month before, 
and 568,000 more than a year before. 


At December 18, 1933, there were 1,830,977 persons 


|on the registers of employment exchanges in Great 


Britain, who were out of a situation. This was 24,831 
less than a month before, and 340,198 less than a year 
before. The total included 1,561,742 men, 39,415, 
boys, 203,185 women and 26,635 girls. It was made 
up of 548,069 insured persons with claims for insurance 
benefit, 959,149 applicants for transitional payments, 
208,545 other insured persons not in receipt of benefit 
or transitional payments, and 115,214 uninsured per- 
sons. 





There were registered as unemployed in Great 
Britain, 226,682 men, 3,611 boys, 75,883 women and 
2,645 girls, who were on short time or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 308,821 was 31,314 less than a month 
before, and 145,701 less than a year before. It included 
260,957 insured persons with claims for insurance 
benefit, 26,904 applicants for transitional payments, 
and 20,960 persons not in receipt of benefit or transi- 
tional payments. 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain, 82,772 men, 81 boys, 1,421 women 
and 7 girls; these are largely employed in dock and 
harbour service. The total of 84,281 was 207 more 
than a month before, but 13,309 less than a year 
before. It included 56,346 insured persons with claims 
for insurance benefit, 27,020 applicants for transitional 
payments, and 915 persons not in receipt of benefit 
or transitional payments. 


The changes in rates of wages reported to have come 
into operation in December resulted in a decrease 
estimated at about 5,8501. in the weekly full-time wages 
of about 35,000 workpeople, and in an increase of about 
1,0501. in those of 15,400 workpeople. The largest 
groups of workpeople affected by decreases included 
male workers in the ready-made and wholesale bespoke 
tailoring and shirt-making trades, and all classes of 
workers in the sack and bag trade. The largest 
body of workpeople affected by increases consisted 
of brush and broom workers. The changes reported 
as having come into operation during 1933 have resulted 
in total net decreases of about 82,5001. in the weekly 
full-time wages of about 896,000 workpeople, and in 
net increases of about 16,5001. in those of 171,000 
workpeople. 


The number of trade disputes involving stoppages 
of work, reported to the Ministry of Labour as beginning 
in December, was 21. In addition, eight disputes which 
began before December were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in December (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties to 
the disputes) was about 7,200, and the aggregate 
duration of all disputes in December was about 46,000 
working days. The total number of workpeople 
involved in all disputes in progress in 19338 was approxi- 
mately 138,000. The aggregate number of working 
days lost in these disputes was about 1,050,000: 
this is the lowest figure recorded during the period 
of 40 years for which statistics are available. 








Details of the workmen’s compensation paid in 1932 
to employees in the seven great groups of industries 
from which statutory returns are required, viz., mines, 
quarries, railways, factories, docks, constructional 
works and shipping, are given in a recent Home Office 
publication. The total amount of compensation paid 
in the seven industries was 5,628,7781. In 2,011 fatal 
cases, 575,303/. was paid, and in 364,864 non-fatal 
cases, 5,053,4751. was paid. In 1931, the total com- 
pensation paid was 6,067,3071., and in 1930, 6,415,9071. ; 
but, whereas the aggregate number of persons coming 
within the provisions of the Acts (based on employers’ 
returns giving the average number employed through- 
out the year) was 6,583,402 in 1932, it was 6,913,974 
in 1931, and 7,181,516 in 1930. If all charges and 
expenses are taken into account, then the total paid 
in the seven industries in 1932, in respect of workmen’s 
compensation, would amount to rather more than 
7,000,0001. It is estimated that the total charge to 
all industries and employments under the Acts would 
exceed 10,500,000), 

In 1932, the average amount of compensation in 
cases of death was 286/.; in cases of disablement, the 
average amount (including cases settled by payment 
of a lump sum) was 13/. 17s. The average amount 
paid in lump sums was 93/. 12s., while the average 
amount paid in weekly payments (including weekly 
payments made prior to settlement by a lump sum) 
was 91. 12s. In 1913, the average payment in cases 
of death was 1591., and of disablement 5/. 16s. ; while 
in 1923 the corresponding figures were 2221. and L131. 14s. 
The bulk of the disablement cases occurred in the 
mining industry. It is stated that while i is xot 
possible to give the precise perceriage of claims subjvct 
to litigation during 1932, it must have been less than 
2 per cent. 


The negotiations regarding the creation of a new 
skilled class of electrical welders in the shipbuilding 
industry have now reached a deadlock. When repre- 
sentatives of the Shipbuilding Employers’ Federation 
and representatives of the shipyard trade unions met 
in Edinburgh three weeks ago to discuss the question 
under the chairmanship of the independent chairman, 
Mr. T. Graham Robertson, K.C., there was, it will be 
recalled, failure to agree. The union representatives 
declined to accept the employers’ proposals, and the 
employers stated that they were not prepared to 
submit the matter to arbitration. In accordance with 
the industry’s procedure agreement, the independent 
chairman adjourned the conference until January 19, 
Neither side having, in the interval, changed its mind, 
Mr. Graham Robertson had no alternative to closing 
the conference. 

According to the Berlin correspondent of the Times, 
the most novel feature of the new German “ law for 
the regulation of national labour” is the institution 
of “ courts of social honour.” If people in control of 
concerns exploit their workers or offend their honour, 
if employers endanger social peace by provocative 
behaviour or undue interference in the running of their 
business, if workers make frivolous complaints to the 
trustees, if workers betray secrets learned in the 
“ confidential council”’ a breach of social honour has 
been committed and will be dealt with on the motion 
of the trustee by the chairman of the honour court. 
If he cannot decide whether an offence has been com- 
mitted, he may call his court together consisting of 
himself (a legal official), an employer, and a confidential 
man chosen from lists drawn up by the Workers’ 
Front. The punishments range from reprimands to 
fines of 10,000 marks (500/.). A worker who has been 
with his employer a year can appeal to the workers’ 
court against dismissal, if the dismissal is not legally 
confirmed. His appeal must be accompanied by a 
letter of recommendation from the confidential men of 
his choice. If the court supports his appeal and the 
employer refuses to have the man back, the court will 
award compensation to the worker not exceeding a 
third of a year’s wages. None of these provisions will 
apply to employees of public concerns or officials, for 
whom a special law is being prepared. A “ confidential 
council” it may be explained, is a sort of works’ 
committee, whose members are to be chosen by heads 
of concerns every March in consultation with the head 
of the Nazi cells organisation. 


A conference to discuss the question of reducing 
working hours to 40 per week, “ without loss of pay,” 
is to take place on February 15, between representatives 
of the Engineering and Allied Employers’ National 
Federation and representatives of trade unions with 
members employed in the engineering industry. 





Tue Instrrvure or Transport.—The annual dinner 
of the Institute of Transport will be held at the Connaught 
Rooms, Great Queen-street, London, W.C.2, at 6.30 for 
7 p.m., on Friday, February 16. 
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IMPROVEMENTS IN 
ULSTER. | 
Tue new loop line of the London Midland and | 
Scottish Railway, Northern Counties Section, at | 
Greenisland, Co. Antrim, which was formally opened 
by the Governor of Northern Ireland (The Duke of 
Abercorn) on Wednesday, January 17, will enable the | 
journey time between Belfast and Portrush and London- 
derry to be reduced by 25 minutes; and allow corre- | 
sponding accelerations to be made to intermediate | 
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RAILWAY 


pomts. 

It has hitherto been necessary for trains from Belfast | 
to the north to run over the line to Larne as far as | 
Greenisland in order to proceed to the Mossley line. | 
As this has meant reversing, it has naturally led to 
considerable delay and inconvenience, especially as 
the gradients are unfavourable. It is not, therefore, 
surprising to learn that many schemes have been put 
forward for completing the other side of the triangle. 
Parliamentary powers were, in fact, obtained for this 
purpose as long ago as 1873, but owing to the nature 
of the ground, which includes a deep depression, known 
as Valentine’s Glen, and the consequent high cost, 
none of these passed beyond the paper stage. On the 
completion of the doubling of the Larne line between 
Carrickfergus and Whitehead in 1928, however, the 
works we are about to describe received Parliamentary 
sanction and have been carried out in conjunction 
with the Government of Northern Ireland as an 
unemployment relief scheme. At first some delay was 
experienced, owing to the difficulties of obtaining the 
necessary land, and after the work had been started 
in January, 1931, progress was still further hampered 
by a railway strike. 

Referring to the map given in Fig. 1 it will be seen 
that the new loop leaves the existing Belfast-Larne line 
just beyond Whiteabbey, 4} miles from the former city, 
and curving round on radii varying from 60 chains to 
88 chains on a rising gradient of 1 in 75, joins the pre- 
sent line from Greenisland to Londonderry at Mossley, 
2} miles further on. The down line from Belfast to 
Larne has been re-graded and now passes under the 
new line, while the up line from Larne to Belfast has 
been diverted eastwards to clear the new embankment. 
Both the new line and the line to Larne cross Valentine's 
Glen on reinforced concrete viaducts, the former being | 
level and straight and about 24 ft. above the latter, 
which is on a rising grade of | in 75 and on a 60-chain 
curve. The main line viaduct, of which a view appears 
in Fig. 2, is 630 ft. long with a maximum height of 
70 ft. above the level of the stream, and is said to be | 
the longest reinforced cencrete railway viaduct in the 
British Isles. It consists of ten parabolic arches, 
three of which are of 89-ft. span with open spandrils, 
while the others have spans of 35 ft. with filled span- | 
drils. The central piers, of mass concrete, are sup- 
ported on spread footings, 35 ft. by 39 ft., and rest 
on boulder clay, which overlies firm sand. The small 
piers, which are 6 ft. thick at the springings and 
have a batter of 1 in 60, are, however, heavily 
reinforced to withstand the large movement induced 
by unequal live loading. The reinforcement consists 
of round steel bars, which vary from } in. to 1} in. 
in diameter. Sliding bearings have been provided 
above the open spandrils where the floor slabs rest on 
the piers, while above the tops of the latter is a certain 
amount of mass concrete filling, the remainder being 
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rough stones and ballast. 
ballast is laid over the tops of the floor slabs. 
Larne viaduct is of similar design, but consists of 
seven arches, one of which has a span of 89 ft. Its 
maximum height to rail level is 40 ft., and it is 400 ft. 
long. 

The concrete used in the construction of the new 
viaducts was distributed to various points from the 
mixing platform by Decauville wagons, the contents 
of the latter being dumped at three Insley masts into 
buckets, which were hoisted and tipped into chutes. 
The concrete was consolidated behind the shuttering, 
partly by hand and partly by vibratory tools. Both 
structures have been designed to carry the British 
standard load for railway bridges, with the standard im- 
pact allowance. The working stress in the concrete is 
750 lb. per square inch in compression and 75 lb. per 
square inch in shear. The round mild steel reinforce- 
ment is designed for a working stress of 18,000 Ib. 
per square inch. Over 32,000 tons of concrete and 
700 tons of steel were required for the construction of 
the two viaducts. 

The bridge carrying the main line over the down 
Larne line at the south end of the viaduct is of the 
reinforced concrete slab-and-beam type, with a skew 
span of 70 ft. and a square span of 15 ft. North of 
the viaduct the line carried on embankment for 
a distance and then in cutting. The spoil for the latter 
was removed by $ cub. yard excavators and used for 
building the new embankment. This length of line 
includes eight concrete bridges with spans varying 
from 25 ft. to 60 ft. Some of these are of the rigid 
frame type with slender sections, while others are 
arches modified to suit the conditions. Their construc- 
tion has enabled a number of level crossings to be 
abolished. One of these bridges is illustrated in Fig. 3. 
The culverts are also of reinforced concrete and several 
have been arranged as syphons. The old main line 
from Greenisland to Londonderry has been converted 
to single track and joins the new line on a gradient 
of 1 in 100. This new line maintains the direct 
connection from Larne Harbour to the north. The 
layout is shown in Fig. 1. 

The general design for the work was prepared by 
Mr. W. K. Wallace, M.Inst.C.E., who at that time 


18 








3. 


was engineer of the Northern Counties Committee and 
now chief engineer of the London Midland and 
Scottish Railway. The reconstruction was carried out 
to the requirements of Mr. H. P. Stewart, late engineer 
of the Northern Counties Committee, while Mr. D. 
McLellan, M.Inst.C.E., acted as consulting engineer 
during the period of construction. Mr. R. L. McIlmoyle, 
A.M.Inst.C.E., was directly responsible for the work 
and Mr. A. N. Scott was the resident engineer. The 
actual construction was effected by direct labour. 

The opportunity has also been taken to extend the 
existing colour lighting signalling at Belfast to Green- 
island and Ballyclare Junction, which the first 
station after the end of the new line. This signalling 
is controlled from a cabin at Greenisland, the points 
being operated by electric motors. In addition, the 
signalling of the single line north of Ballymena is being 
altered so that it will be possible to avoid the reduction 
of speed caused by deviations at the various crossing 
loops. This work has been carried out by the 
Westinghouse Brake and Saxby Signal Company 
Limited, King’s Cross, London, N.1. 
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Hypravtic SHAPING MACHINE WITH QuIcK RETURN ; 
AppEnpum.—In connection with our illustrated article 
on the above machine, which appeared on page 10 ante, 
the makers, Messrs. Friedrich Klopp, Solingen-Wald, 
Rheinland, Germany, have asked us to state that their 
agents in Great Britain are Messrs. Alfred Herbert, 
Limited, Coventry. 


OpeNINGs FoR British Propucts Asroap.—Conti- 
dential reports have been issued by the Department of 
Overseas Trade on the markets for hollow ware in the 
Tangier Zone of Morocco, for locks and fastenings in 
British East Africa, for pedal cycles in Poland, for gal- 
vanised sheets in Ecuador, for motor cycles in Czecho- 
slovakia, for marine engines for small power-driven 
craft in Italy, for machine tools in Norway, for wireless 
apparatus in Denmark, and for paints and varnishes 10 
Honduras. United Kingdom firms can obtain copies 0! 
the reports on application to the Department, quoting 
reference No. ay 13,048 in the case of Tangier, G.Y. 
13,194 in that of British East Africa, G.Y. 13,195 m 
that of Poland, G.Y.13,211 in that of Ecuador, 
G.Y. 13,232 in that of Czechoslovakia, A.Y. 12,022 in 
that of Italy, A.Y. 12,140 in that of Norway, A.Y. 12,! 42 
in that of Denmark, and B.Y. 7,717 in that of Honduras. 
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HIGH-SPEED VERTICAL MILLING MACHINE. 


CONSTRUCTED BY MESSRS. CRAVEN BROTHERS (MANCHESTER), LIMITED. 














ELECTRICALLY-OPERATED HIGH- | heat-treated steel on splined shafts running in ball and 


SPEED VERTICAL MILLING | Teller bearings. The control is by means of friction 
MACHINE. clutches and brakes, and the operating levers are 


; brought’down to within easy reach from the floor, as 

J bo apg Ay cpanin high-speed vertical milling | shown. The reduction gear in the spindle head is of 
achine shown in the accompanying figure has been | the bevel and spur type. The spindle 1s igh ce 

developed by Messrs. Craven Brothers (Manchester), | —~ th ving tod’ The 


veloped heat-treated steel spli ivi 
Limited, Vauxhall Works, Reddish, Stockport, in| oe Gh CaS SE ott 


a diameter over the splines is 2} in., 34 in. i 
order to utilise to the fullest extent the properties of|for the three niadihing hs Soa Prog Double bell. 
the Wimet and other high-speed cutters. It is | thrust bearings are provided, whilst a special type of 
—_ in three sizes, the general design being the same | roller bearing supports the lower end. The slide is 
- all three. _ The machine is notable for the great | balanced and runs on square section ways. It has both 
degree of rigidity secured by the unusually heavy | fine and rapid adjustment by hand, and is fitted with 
—- This is bolted directly to the foundation, | quick locking devices and verniers for setting the depth 
the table bed being secured to it by a vertical tongued | of cut. The traverse of the spindle is 18 in. for No. 1 
and bolted flange. The gear-box is bolted to the top| machine, 24 in. for No. 2, and 29 in. for No. 3 . The 
of the column, and a separate box houses the spindle | distance from the centre of the spindle to the vertical 


drive gearing. The main driving shaft projects from 
the gear-box at the rear of the machine, and is fitted 
with a clutch and pulley. Transmission from the | 
motor to the pulley is by Texrope. 
is of the constant-speed type, is bolted directly to the 
machine, whilst its control equipment is housed in the 
column. The front of the column is provided with 


The motor, which | 


| 60 in. and 36 in. 


slide is 12 in., 20 in., and 27 in., respectively. 

The table of the No. 1 machine has a working surface 
of 42 in. by 18 in., a longitudinal traverse of 42 in., 
and a cross traverse of 18 in. The corresponding 
figures for the other two machines are, for No. 2, 
surface 60 in. by 20 in., and traverses 53 in. and 30 in. ; 
for No. 3 machine, surface 72 in. by 24 in., and traverses 
In No. 1 machine there are 12 feed 





two sets of ways, the upper set carrying the spindle 
- and the lower set the cutter mandrel support. | rates, viz., from 1 in. to 16 in. per minute, and in the 
pha nnd is, however, hinged at one side, so that | other two there are 16 rates, viz., from 14 in. to 24 in. 
= whe oe out of the way when not required. per minute. The feed and rapid traverse screws are 
etme - - oe on @ saddle which, as will | of large diameter, and each has a ball-thrust bearing. 
aa aa ~ = - ways of exceptional width, Easy adjustment, in both longitudinal and transverse 
eel pro ected, as far as possible, hy means of | directions is provided for by the handwheels seen near 
pos I ic guards. Both the saddle and the work table |the feed-control lever at the end of the bed. This 
ol — with taper strip adjustment. In the/|lever actuates both the feed and the rapid traverse. 
mer ee machine, the saddle and table feeds and|It is gate-operated, and renders easy the control of 
pot — te —_ obtained from a separate the movements in either direction. Feed engagement 
aa prather tl 4 eed gear-box at the foot of the| is by means of drop worm having trip action, which 
ene rt ee — ena between the two gear- | operates in any direction, and the rapid traverse is 
= po eee disengages the table feed should effected through friction clutches. The changes of 

Contten 8 A e spindle with the feed in operation. | feed in the No. 1 machine can be controlled, if neces- 
naan - me ~~ oy in more detail, the | sary, while the machine is running. A safety slipping 
> - ae different power for each size of | clutch is incorporated in the feed drive. The lubrica- 
yy iZ., -p. for No. 1; 15 h.p. for No. 2;/| tion is, generally, effected by means of “ one shot ” 

id 20 h.p. for No. 3. The above figure shows a 
No. 3 machine. The speed is the same for all 
‘izes, viz., about 1,200 r.p.m., and the gears give 


this — nipples are provided to take an oil gun 
aan ; provided with the machine. As regards duty, it ma 
h : pindle speeds in each case. These range from | be noted that the No. 3 machine is capable of dei 
-P-m. to see r.p.m. for sizes Nos. 1 and 2, and from | 30 cub. in. of cast-iron per minute, when using a 
» T.p.m. to 250 r.p.m. for No. 3. The gears are of | 12-in. cutter of the high-speed type. 





pumps, but where it has not been practicable to adopt | 


AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGI- 
NEERS. 


Amone the subjects taken at the forty-first annual 
| general meeting of the Society of Naval Architects and 
Marine Engineers, held in New York in November, 
/several had reference to research work being carried 
| out in the United States, while others concerned 
| questions confronting constructors there, as well as in 
| other shipbuilding countries. The more important fea- 
| tures of some of the papers are dealt with below. 


Sree, DEFECTS AND FRACTURES. 


In a contribution presented by Mr. William Bennett, 
| of Lloyd’s Register of Shipping, Philadelphia, entitled 
'‘*Some Notes on Defects and Fractures,” it was 
| pointed out that when a metal was subjected to stress, 
| the strength depended upon the cohesion of the atoms 
}and molecules within the crystals of its structure, and 
|also upon the adhesion of the crystals to each other. 
| Generally speaking, the smaller the individual crystals 
| the more uniform and ductile was the finished material. 
When a metal, such as steel, was stressed, it was believed 

that, under ordinary temperatures, the fracture 
| occurred along slip planes within the crystals, whereas 
| at temperatures approaching the freezing point, the 
| fracture took place by the separation of the crystals 
|themselves. The fracture of ductile materials in 
| tension, and of brittle materials in torsion, was at an 
| angle of about 45 deg. to the axis of the test piece, 
whereas the fracture of brittle materials in tension, 


' and ductile materials in torsion, was at right angles 


,to the axis of the specimen. These were to be 
}expected from theoretical considerations, but non- 
| uniformity in the materials, or a weakness in the 
| plane of fracture, caused deviations. Small speci- 
mens of ductile materials under compression simply 
flattened out, whereas brittle materials failed by 
shearing in a plane at about 35 deg. to the axis. In 
considering the strength of materials and their abilities 
to resist fracture, consideration had to be given to the 
‘fact that steel sections and plates, as they came from 
the rolling mills, had already been subjected to latent 
linterna] stresses, due to non-uniform cooling. This 
was shown when H-bars were sawn down the middle 
‘to form two T-sections. As the sawing proceeded the 
|two sections showed a marked tendency to spring 
away from each other in the form of a V. Similar 
latent internal stresses, of greater or less intensity, 
|were imposed in the butts and seams of deck and 
| shell plates, in way of misalined holes. Undue drifting 
| of the holes frequently resulted in high stresses, which 
|might cause fractures later. Fatigue fractures were 
| sometimes found in the structure of ships at points of 
| high stress concentration, such as corners of deck 
| openings, corners of windows in deck houses, or ends 
| of erections. They had also developed in way of 
‘expansion joints. The ruptured area, on failure 
| through fatigue, had usually a bright crystalline 
appearance, similar to the section of a tension test 
| piece. Interesting features were the lines which 
| radiated from the point on the surface where the 
| fatigue fracture had its origin, and the rings which 
| circled round that point. The axis of these rings was 
| the starting point of the initial fatigue. 


| 


RepvuctTion oF Fire Risks. 

In a paper entitled “ Fire Control for Passenger 
Vessels,” Mr. George G. Sharp stated that the present 
| requirements of the International Convention for the 
Safety of Life at Sea included the maintenance of an 
efficient patrol system, as well as fire-alarm or fire- 
detection equipment, which automatically registered, 
-or indicated, at one or more points or stations suitable 
for quick detection by officers and crew, the existence 
lof fire in any part of the ship not accessible to the 
| patrol system. It seemed necessary to add a further 
requirement, namely, that a watch should be provided 
at all times at the alarm-register stations, whether 
| the vessel was at sea, in port, or laid up. The further 
| provision that every ship had to be furnished with 
| powerful water pumps, capable of delivering a sufficient 
| quantity of water to two jets, simultaneously directed 
‘on any part of the ship, needed amplification. It 
| seemed logical to demand that an additional jet should 
| be available, on the decks next above and below the 
| two required jets. Consideration should also be given 
|to the condition that might arise when the supply of 
| carbon dioxide for fire extinguishing became exhausted. 
|A blank flange connection to an adjacent auxiliary 
| steam line might be provided at little expense. 

Public rooms, on account of their large area, com- 
| bined with height, and the necessity for a certain 
amount of freedom in obtaining good architectural 
effects, made the control of fire within them difficult. 
The use of an automatic sprinkler system was con- 
sidered justifiable in such cases, and might prove very 
useful over large open wells and staircases. If designs 
|were worked out using the minimum of wood, the 
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and then rolled to the place of stowage, either on the 
*tween deck or shelter deck, or, when this was not 
possible, the trailer was landed on a light portable steel 
be made of fire-resisting materials. In storeroom| track laid upon the cargo. When cargo was stowed 
enclosures, all shelving should be made of metal. on trailers, a compartment was cleared within a fraction 

A series of tests had been made to obtain definite | of the time required for the cargo to be handled package 
information on the action of fire under varying| by package. Some intercoastal lines carried firebrick 
conditions of draught that might be expected in cabin|on skid platforms. Formerly, when firebrick was 
enclosures, and, for the purpose, special experimental | carried loose, one to three bricks were handled at one 
rooms had been built up employing a variety of| time ; now 500 bricks were dealt with as a unit. The 
materials. In the first set of tests, the combustible | result was a reduction in the time to load 100 tons of 
matter consisted of loose short pieces of timber, the | from 12} to 2} hours. In addition, the cost per ton was 
weight of which was approximately equal to that of | reduced 40 per cent., and chipping and breakage were 
the furniture normally installed in an average state-| eliminated. The use of containers for cargo had been 
room. The second series was made with full-sized| hampered by the lack of units of suitable size and 
rooms furnished in a manner somewhat similar to| weight. Moreover, a serious handicap to their use was 
staterooms on shipboard. The investigation was | their possible unsuitability for the return cargo. 
divided into two parts. In the first, an effort The facts indicated that the ordinary type of wooden 
made to discover what would happen under the best | hatch cover, found on most of the world’s ships, could 
conditions, namely, having a slow-starting fire and} be supplanted profitably by one of the many types of 
all draughts excluded. The second series of investiga- | steel covers now available. Three or four winches per 
tions was made with loose, flimsy material lying about, hatch were advisable at the larger hatches, to permit 
a fan in operation, but all draughts excluded, and the | the working of two or three gangs to a hatch. An 
stateroom doors closed. Even under these latter} adequate number of fast-working winches lost much of 
conditions it was evident that the fire should be ec their value if suitable booms were not supplied for 
trollable, as the maximum temperature reached was | each hatch. Long booms facilitated the working of cargo 
only 470 deg. F., after 17 minutes. In the latte r| when there was more than one track alongside the ship, 
portion of this test, a door on the south of the experi- | and also in dealing with it from high wharves, and from 
mental room was opened. The temperatures recorded | and to floats and lighters. A company, operating both 
then indicated the rapid combustion of the materials | sideport and hatch ships on the same trade, found that 
within the room, and of the surrounding enclosure | their figures showed an advantage of 15 per cent for 
bulkheads. The tests were helpful, in confirming|the former. Since the figure covered all the cargo 
beliefs in some of the essential features of any system | handled, including that stowed in the lower hold, it 
of fire control, but were not considered conclusive, | was probable that the cargo loaded in the *tween decks 
since further work was necessary with the cabin doors | was dealt with at 30 per cent. less cost. The greatest 
open during the entire period of testing. It was| advantage of sideports was that they made possible 
recommended that this work should be continued|a reduction of time in port, by providing a greater 
with a variety of materials and constructional methods. | number of cargo openings. They also facilitated the 
use of conveyors. 


dangers of fire getting beyond control need not be 
great, since the public rooms were usually bounded 


by steel bulkheads. The ceilings and linings should | 


was 


Rott CHARACTERISTICS OF Surps. 


Lieut. M. E. Serat, U.S.N., provided a report on his 
investigations of the ‘ Effect of Form on Roll,” in which 
he described ex periments, aiming at the determination of 
the effect of form and loading of a ship upon the roll, 
conducted at the United States Experimental Model 
Basin at Washington. When a ship not fitted with gyro- 
scopes, tanks or other auxiliary stabilising devices, 
was rolling, the damping, he stated, was produced 
solely by the action of the hull upon the water, neglect- 
ing air resistance, which was small. The amount 
of damping of a ship which had no way on it, depended 
on the underwater form, the wetted surface, the velo- 


Dreset Enorves For Carco Surrs. 


Mr. Louis R. Ford discussed ‘“‘ Diesel versus Steam 
Drive for Cargo Ships.” The most important item in 
an analysis of this problem, he said, was fuel consump- 
tion. It might not be the controlling factor, but upon 
it was set a basic standard for reference. In the present 
state of development, the most efficient marine steam 
power plant was the combination of turbine with 
oil-fired water-tube boilers. Its only competitor from 
the standpoint of thermal economy was the Diesel 
engine. Examination of the performance figures for 
a large number of motorships showed fuel consump- 
city in roll of the surface relative to the water, and the | tions varying from 0-356 lb. to 0-46 lb. per shaft horse- 
manner of motion through the water. The wetted| power per hour for all purposes. In the very large 
surface depended upon the form and displacement. | turbine installations the closest approach to Diesel 
The velocity depended upon the angle and period of | economy was reached, and when all the various factors 
the roll, and the manner of motion depended on the entering into calculation of overall efficiency were 

] 
| 
| 





axis of the roll. To obtain the still-water rolling charac- | applied, the very large turbine plant would usually be 
teristics every model was listed 25 deg. to port and | found more economical than the Diesel. In the case 
released. As it rolled down, observations were made, | of cargo vessels, the powers to be dealt with were 
the period of roll being recorded electrically. With | from 1,500 h.p. to 10,000 h.p., and within this range 
every model tested, as the centre of gravity was|the shape of the steam-plant consumption curve 
lowered, the energy damping was decreased. A diminu- | indicated a marked superiority for the Diesel plant. 
tion in energy damping was also found as the period was | On a basis of heat consumption alone, there was no 
increased. In all groups of corresponding models, | question of the superiority of the Diesel engine for cargo- 
as the midship-section coefficient was increased, other | boat propulsion. Fuel consumption, by itself, however, 
factors remaining constant, the energy damping was | was not a sufficient basis on which to select machinery. 
increased. Again, as the metacentric height was made | It was but one factor in general operating cost ; other 
greater, the damping energy was increased. Although | factors were cost of fuel, cost of machinery, weight of 
no accurate data were available to prove that a ship had | machinery, of maintenance and repair, crew 
the same rolling characteristics as its model with a| requirements, influence of fuel requirements on cargo 
corresponding period, it was believed that predictions capacity, reliability, space required, fresh water 
accurate to within 10 per cent. could be made, of the | required and availability of fuel. Of these the most 
rolling of a ship in synchronous waves, from the | important, particularly in the United States, was cost 
declining-angle curve of the model. of fuel. Diesel-engine manufacturers, owing to their 
reluctance to recommend anything but the highest grade 
| of fuel for their engines were responsible for the widely- 
held belief that the most expensive fuel was required 
for satisfactory operation of Diesel engines. Many of 
the motorships in service, however, used cheap fuel. 

In dealing with a specific service and size of craft, 
the fixed charges for each type of equipment should 
first be evaluated. These might be expected to be 
somewhat higher for the Diesel-driven ship, because 
of the higher cost of the machinery, as compared with 
steam plant. The gross carrying capacity should 
then be determined. This would usually favour the 
Diesel ship, because of its greater cargo capacity, owing 
to its smaller fuel and water requirements. A final 
balance would show the relative net earning capacities. 
When this was done it would be found that, for any 
given set of conditions, the motorship was most likely 
to be the better investment in the small power range, 
such as would be required for cargo ships, but as 
installed power became greater a point would be reached 
beyond which the steamer was definitely superior. 


cost 


Carco HANDLING anp Stowace. 


Mr. H. E. Stocker contended that some of the most | 
simple, vet most fundamental and important, prin- 
ciples of economical transportation were either unknown, 
ignored or imperfectly understood, when he introduced 
his paper on “Cargo Handling and Stowage.” Mis- 
takes in the design of the cargo-handling features of 
ships constituted a burden, destructive of profits. It 
was thought by some ovners that they could not 
afford to spend money on modern equipment, but it was 
frequently spent in other ways. Money might be saved, 
for example, by using obsolete hatch covers, but wasted 
in excessive insurance premiums, resulting from acci- 
dents due to their use. As movement was the essence 
of transportation, the time spent in ports must be 
reduced to a minimum to obtain maximum returns. | 
In most cases ships’ port time was more important 
than a reduction in cargo-handling costs. Reduction | 
of time in port depended primarily on increasing the 
size of the handling unit, and moving this heavy unit 
mechanically. Within a ship, portable conveyors in | 
the hold were a great aid in dealing with many classes | TRIALS OF A DESTROYER. 
of cargo. At the Montreal piers of the Canadian Pacific! Commander H. E. Saunders and Lieut.-Commander 
Railway Company, trailers were slung into the holds! A. S. Pitre, of the U.S. Navy, provided a comparison 
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between actual tests on the U.S. destroyer Hamilton 
}and those conducted on a model in the Experimenta! 
Model Basin at Washington. In the opening part of 
their paper, entitled “ Full-Scale Trials on a Destroyer,” 
the authors referred to the fact that, in the endeavour 
to arrive at reliable and accurate results for high-speed 
vessels, large self-propulsion dynamometers had been 
developed to drive the models at full speed. Since 
model propellers did not cavitate behind a self-propelled 
model, a variable-pressure tunnel was designed and 
built to investigate the effect of this variable on thrust 
torque and revolutions. Shaft horse-power measure- 
ments alone did not suffice for a complete analysis of 
full-scale ship and propeller performance, and it was 
therefore essential to measure thrust, as well as torque. 
Ford torsionmeters, made by the British firm of Messrs. 
Siemens Brothers, had been selected for measuring the 
torque, because of their freedom from delicate moving 
parts on the shaft, and the reliance that could be placed 
on their indicating the average torque throughout one 
revolution. Although the trials described only fur- 
nished data from one type of ship, they showed that 
full-scale tests, when sufficiently extensive and carefully 
conducted, gave information very nearly as accnrate 
as could be obtained with model tests under laboratory 
conditions. To ensure this accuracy, it was necessary, 
however, to make corrections for all tangible sources of 
error. On the basis of hull and propeller efficiencies, 
the trial shaft horse-power obtained from the Hamilton 
was in reasonable agreement with model predictions 
for the region outside of cavitation. A loss in efficiency 
of the ship’s propellers, compared with the model, and 
a difference in efficiency of the two ship propellers 
were due to variations in shape and surface of the 
blades, especially of the backs. The fact that in the 
cavitation range the efficiencies of the model and of 
the full-scale propeller approached equality indicated 
that after breakdown the influence of blade surface 
and shape became less pronounced. The beginning of 
cavitation, as determined by water tunnel tests, was 
in reasonable agreement with trial results. Frictional 
resistance was still the most elusive and uncertain 
element in the conversion of model test data to pre- 
dicted full-scale performance. 


PERFORMANCE OF AN ATLANTIC LINER. 


In his “‘ Notes on 8.S. Manhattan, with some General 
Comment on North Atlantic Liners,” Mr. Ernest H. Rigg 
dealt mainly with the general constructional features 
of the vessel, but, in addition, gave some notes on its 
performance. This ship has a length of 705 ft., a moulded 
beam of 86 ft., and a depth to the promenade (strength), 
deck of 75 ft. The statutory load draught is 30 ft. 8 in. 
and the deadweight carrying capacity on this draught 
13,224 tons; the ocean speed is 20 knots. In its first 
voyage in August, 1932, from New York to Queenstown 
(Cobh), the oil fuel consumption was 207-6 tons and the 
return was made at an expenditure of 214-8 tons. The 
figures for ten voyages east and a similar number west 
in the following autumn, winter, and spring, averaged 
220-0 tons and 222-0 tons respectively. 


~~ 


Tests on Navat Borers. 


Rear Admiral Samuel M. Robinson, U.S. Navy, gave 

a paper on “ Water Circulation and Gas Path in Naval 
Boilers,” in which he dealt with tests on boilers of the 
express water-tube type. For the gas-path constriction 
tests, a boiler of the Babcock and Wilcox White Forster 
type was used, in which there were 24 rows of generating 
tubes and four rows of superheater tubes, located mid- 
way through the bank. Although the location of the 
tube areas was generally restricted by the use of the 
three-drum construction, the section of the bank could 
be varied, by the omission of the tubes at the ends of the 
banks, so as to graduate the gas-path area in some 
proportion to the drop in temperature of the gas in 
| passing through the rows of tubes. Six variations in 
|this respect were tested. From the results it 
| appeared that considerable angling of the ends of the 
| tube banks could be carried out without serious con- 
| sequences in increase of draught loss, but the angling 
| should be accompanied preferably either by angling 
| the front, or burner, end only, or by angling both ends, 
| but sloping the front end much more than the back. 
Under conditions of very heavy constriction noticeable 

| turbulence was manifested by variations off the uptake 
| pressure, which were transmitted through the furnace 
| to the boilerroom. The efficiency of furnace and burners 
was practically constant, for all conditions up to 190,000 

| B.Th.U. per cubic foot of furnace volume. The overall 
| efficiency, therefore, was solely affected, up to this rate, 
by the falling off in efficiency of the absorption surfaces. 
The drop that was observed in overall efficiency was 
possible of correction by the addition of a row of gene- 

| rator tubes. From the point of view of weight saving 
| the use of bank angling of boiler tubes was interesting. 
If designers considered that the installation of down 
| comers was necessary, it supplied a satisfactory method 
of minimising weight increase. From the circulation 
experiments it appeared that the ideal condition for 
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a water-tube boiler was that which, for the maximum 
rate at which the boiler was to be operated, showed on 
the downcomer side the least reduction, and on the up- 
comer side the least increase in static pressure, from | 
that existing at the corresponding points at zero evapo- | 
ration. The net effect of the pressure changes that 
occurred decreased the pressure drop across the furnace 
row tubes, and hence throttled, more or less, the flow 
through them. Regarding direction of water circula- 
tion, it was found that the majority of the tubes | 
acted as upcomers at even the lowest rates of heating. | 
There was no radical difference in the distribution of | 
upcomers and downcomers as the intensity of heating | 
was increased, although some tubes showed a change | 
in direction of flow. A persistent condition of reversing | 
flow was indicated in tubes at some distance from the | 
furnace, until the rate of heating was very high. | 
Although tubes nearest the furnace were definite | 
upcomers, and tubes farthest away were definite down- | 
comers, in the intermediate zone, downcomers were | 
found interspersed between upcomers. 


WaTER CONDITIONING FOR MARINE BOILeERs. 

Mr. A. C. Purdy discussed the problems created by 
the modern adoption of high-pressure boilers, and dealt 
with feed-water treatment to meet them in a paper 
entitled ‘“‘ Water Conditioning and Related Problems | 
of Marine-Boiler Operation.” He stated that owing to 
the high rate of heat transfer, which might reach | 
125,000 B.Th.U. per square foot in the first row of 
tubes of present-day merchant marine oil-fired boilers, 
working at 350 lb. to 400 Ib. per square inch pressure, | 
the thickness of scale formation before tube failure 
occurred was very slight. 

As a water-treating chemical, trisodium phosphate 
was the best known. By maintaining excess phosphate, 
and the required alkalinity in each boiler, by controlled 
additions of two treating chemicals, as the need for 
treatment was indicated by simple control tests, the 
boiler operator was able to master the situation com- | 
pletely. Changes in feed water, and fluctuations in | 


condenser leakage, were met as they arose, and there was | equalised, and it is estimated that 3,000,000,000 cub. ft. | trash rack and over a weir into a canal, 
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the experiences of various | 
merchant ships. Corrosion | 
protection should begin | 
7 with a careful study of the H 
ENGINEERING design and layout of the | 
water cycle, proper con- | } 
sideration being given to the mechanical means available | \ 
for removal of oxygen from the feed water, and to the 
protection of the feed water from subsequent contact | ! 
with air. | Chemical means of protection fell into two H 
general classes—the formation of protective films and | % 
the fixation of dissolved oxygen. 
THE PYKARA HYDRO-ELECTRIC 
SCHEME. 
Tut Pykara hydro-electric scheme, which was 
formally inaugurated by the Governor of Madras 
(Lieutenant-Colonel the Right Honourable Sir G. F. | 


Stanley), on Wednesday, April 5, 1933, is the first ven- 
ture of the Government of that Province into the field 
of electric power production and distribution. Originally 
a licence was granted to Messrs. Alfred Dickinson and 
their associated concerns to utilise the Pykara river for 
power purposes, but no scheme had been evolved by 
1925, when the Government adopted the policy of 


| State development of the Presidency’s water powers. | 
|In 1927, a Hydro-Electric Development Department | 


was formed, and the present project was sanctioned 
by the Secretary of State in 1929. Work was begun in 
January, 1930, and the first unit was placed in service 
in October, 1932, being followed by the third unit 
in January, 1933, thus completing the first stage of a 
comprehensive plan of electrical development. 

The Pykara river rises on the slopes of the Mukurti 


| peak, 12 miles to the west of Ootacamund, the position 


of which is shown on the accompanying map, Fig. 1, 


| and after winding across the Nilgiris plateau for about 


15 miles, collecting water from a number of tributaries 
on the way, descends to the plains in two falls and a 
series of cataracts, the total drop being 4,000 ft. in 
a few miles. The catchment area covers about 38 sq. 
miles and receives an average annual rainfall of 105 in., 
the flow varying from 20,000 cusecs in July to 15 
cusecs in May. Fortunately, a number of suitable 
reservoir sites are available, so that this flow can be 





|house No. 1, and 30,000 h.p. at Power House No. 2, 
a few miles lower down. 

The present scheme utilises a head of 3,080 ft., 
which is believed to be the highest head in the British 
Empire, to develop 22,000 h.p., though provision 
|has been made for the subsequent installation of 
| four 17,000-h.p. units. For this purpose, two reservoirs 
impounding a total of 84,000,000 cub. ft. have been 
constructed, though normally the river will be used 
for generation. As will be seen from the map 
and profile sketch, Fig. 3, a masonry diversion weir 
has been constructed in the river about a mile above 
the main falls. This is provided with two main and 
two subsidiary spans, the latter being closed by hand- 
operated gates, so that the flow over the weir can be 
regulated. The water thus diverted passes through a 
the flow being 


assurance that the boilers were always scale-free. That|can be economically stored. This will eventually | regulated by a hand-operated gate. The canal is 


such conditions were attained in practice was shown by | enable 90,000 h.p. to be developed at the Pykara power | 7,000 ft. long, and as the soil is rocky, is, for the most 
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part, unlined. At the end of this canal there is a 
length of 400 ft. in open steel conduit carried on 
trestles, where one of the drains from the hillside into 
the river is crossed. From this point up to the forebay, 
a distance of 1,500 ft., the canal is lined with reinforced 
concrete. It may be added that drains have been 
constructed over the canal to discharge the run off 
from the hill side into the river, and that these drains 
can also be diverted into the canal. 

The forebay was formed by constructing two em- 
bankments across the valley. The lower of these is 
65 ft. high on the upstream and 80 ft. high on the down- 
stream side. Through its centre runs a core wall, which 
is founded on the rock, and is well bonded into the 
natural ground at the flanks. The lower portion of this 
wall is of concrete and the upper of masonry. The 
upper embankment is 43 ft. high, and also contains a 
concrete core wall, built to ground level in the centre, 
and to a maximum depth of 25 ft. The capacity of the 
forebay is 58,000,000 cub. ft. It is connected, as shown 
in Fig. 3, with an independent reservoir of 26,000,000 
cub. ft. capacity, which has been formed by constructing 
a masonry dam 45 ft. high across the Glen Morgan 
River. This taps another water shed, and provides an 
alternative supply to the power house. 

The forebay is connected to a penstock tunnel 240 ft. 
long through an electrically-operated gate. This tunnel 
terminates in a steel riveted pipe 1,100 ft. long, and 
78 in. in diameter, which was laid in covered section by 
Messrs. Braithwaites (India), Limited. At its outer 
end this pipe bifurcates into two high-pressure lines, 
the diameter of which varies from 27 in. at the top 
to 24-in. in the centre and 21 in. at the bottom, 
the total length being nearly 10,000 ft. The first two 
sections are made up of water-gas welded pipes, 
and the last section of forged seamless pipes of high 
tensile strength. They were manufactured on the 
Pilger process by Messrs. Schweissrohr Verband, 
Diisseldorf. After erection, the upper section was 
tested to 510 lb. per square inch, the middle section to 
1,150 Ib. per square inch and the lower to 1,710 Ib. per 
square inch. The pipe line is supported by 28 anchors, 
the heaviest of which weighs 420 tons, while each 
terminal anchor was designed for a thrust of 270 tons. 
At the top of the pipe line is a steel surge tank, 6 ft. in 
diameter and 65 ft. high, which has been designed to 
act as a simple surge tank initially, though it will be 
modified later into one of the differential type. The 
flow in each pipe is measured by indicating and record- 
ing Venturi meters. A haulage track, operated by 
five winches, is laid alongside the pipe line. It was 
used for transporting the pipes, machinery and 
material, and will form a permanent means of com- 
munication between the head works and the power 
house. The pipes terminate in a manifold from which 
three 164-in. pipes distribute water to each turbine 
through Glenfield and Kennedy valves, the operating 
pressure at which is 1,350 lb. per square inch. 

The generating plant consists of three 10,900-h.p. 
Escher-Wyss impulse turbines running at 600 r.p.m. 
and coupled to Metropolitan-Vickers alternators which 
generate 7,810 kVA at a pressure of 11,000 volts and 
a frequency of 50 cycles. An exciter, which is de- 
signed to deal with the charging current of the 
transmission system, is coupled to the main shaft, but 
is mounted on a separate bedplate. Control of the 
water is effected by a needle nozzle and deflector, 
operated by an oil-pressure governor, in the design of 
which special precautions had to be taken owing to the 
mass of the 10,000 ft. column. The house transformers, 
1l-kV switchgear, neutral switches and earthing 
resistances are installed on the same floor as the 
turbines, with the control boards and battery on a 
gallery. The transformers were supplied by the Metro- 
politan-Vickers Electrical Company, Limited, Man- 
chester, and the switchgear by the British Thomson- 
Houston Company, Limited, Rugby. 

A supply is given at 11 kV to the neighbouring towns 
of Ootacamund and Coonoor, as well as to certain tea 
factories and to the upper camp, while the power house 
itself and the lower camp is fed at 440 volts. Most of 
the output, however, is transmitted at 66 kV t 
Coimbatore, a distance of 50 miles, through a double- 
circuit transmission line, shown in Fig. 2, for which pur- 

se it is stepped up in 7,810 kVA, 11/66/110-kV trans. 
ormers., These transformers, together with the switch 
gear controlling them, are of the outdoor type, and are 
mounted on a steel lattice structure which was specially 
designed to suit the topographical conditions of the site. 
Lightning —— is effected by plate-type oxide-film 
arresters. The line conductors are of steel-core alumin 
ium, and are carried on suspension insulators with a 
varying number of discs. On the long spans eight discs 
are used, so that no change will have to be made when 
the pressure is raised to 110 kV. This will be done as 
soon as the demand increases. The normal span is 
1,050 ft., and the longest 2,670 ft. The towers were 
supplied by Messrs. Milliken Brothers, the insulators 
by Messrs. ‘Bullers, Limited, London, and the lines 
by the British Aluminium Company, Limited, London. 


A double-circuit telephone line is carried on separate 
poles alongside the transmission line. 

At Coimbatore, the substation is also of the outdoor 
type, and is equipped with four English Electric 
3,000-kVA 66/22/11-kV transformers, the B.T.-H. 
switchgear being controlled from a small building which 
contains the meters, motor generator and battery. 


Substations will also be erected at Erode, Tiruppur, | 


Pollachi, Palghat and Lyerpadi, the first four of which 


will be used for general supply and the fifth for distribu- | 


tion to the Anamalais tea factories. The double- 


circuit line to Tiruppur and Erode has been designed | 


to operate at 66 kV and will initially be worked at 
22kV. In addition, 22-kV lines have been constructed 
from Erode to Mettur and Salem, and 22-kV and 11-kV 
lines from Coimbatore to Pollachi and the Anamalais 
tea district, this work being carried out by Messrs. 
Callender’s Cable and Construction Company, Limited, 
London, and Messrs. W. T. Henleys Telegraph Works, 
Limited, London. The more recent 22-kV and 11-kV 
lines are fitted with V cross arms to prevent earths due 
to birds. Distribution will be effected at 22 kV, 11 kV, 
or 440/230 volts through the local authorities, the 
Electricity Department acting as managing agents 
during the development period. The towns of 
Coimbatore, Pollachi and Tiruppur have already been 
electrified, the work being carried out by the General 
Electric Company, Messrs. Chari and Chari, and Messrs. 
P. Natesan and Company, respectively. 

As regards protection, the generators and trans- 
formers are considered as a unit and are equipped with 
differential overload and earth-leakage relays. The 
usual automatic alarms are installed to notify break- 
downs in the oil and water supplies or overheating of 
the bearings and windings. The two 110-kV lines are 
equipped at the power-station end with directional 
selective earth-leakage relays and ordinary overload 
inverse-line relays with a minimum time setting. At 
the other end each line is equipped with reverse-power 
relays, in addition to overload and earth leakage relays. 
The neutral point of the main transmission system is 
earthed solidly at the generating station, while that of 
the generators is earthed through a 13-5-ohm resist- 
ance. The neutral of the high-tension distribution 
system is only earthed at the main substation. 

The whole system has been designed so that the 
voltage can be raised without interference with 
operation. 

The civil-engineering work was carried out depart- 
mentally under Mr. M. G. Howard, chief engineer of the 
Hydro-Electric Development Department, Mr. G. B. E. 
Truscott acting as resident engineer. The main con- 
tractors for the plant and transmission lines were the 
Power Securities Corporation, while the names of the 
various sub-contractors have been already mentioned. 
The specifications were prepared by the chief engineer, 
Messrs. Balfour, Beatty and Company, Limited, 
London, assisting with the final working drawings and 
also carrying out the duties of inspecting engineer in 
England. 


FIRST INTERNATIONAL CONGRESS 


ON LARGE DAMS. 
(Continued from page 81) 


Question IB taken at this Congress, held last year 
at Stockholm, dealt with “ Influences causing Dis- 
tortions ia Gravity Dams.” In part of Report No. 12, 
by M. W. Lang, of the Engineering Staff of the Federal 
Topographical Bureau, Switzerland, distortion measure- 
ments of dams and the instruments used in making 
them were discussed. The author pointed out that 
measurements of distortions in dams must extend 
over periods of weeks or even years, and emphasised 
the fact that it was necessary to continue such measure- 
ment over a period of years in order to obtain a complete 
record of the forces at work and deformations produced. 
In this respect they were unlike measurements of 
bridges, in which deformations developed in a few 
minutes or hours. Further, under the influence of the 
water pressure, not only the dam itself, but, in a lesser 
degree, the rock in the immediate vicinity of the work 
became distorted. This called for a special technique. 
The methods developed in Switzerland might be 
divided into two groups :— 

(a) When the instruments are placed on the dam 
itself. To this group belong: (1) measurements of 
distances by micrometer or extensometer ; (2) measure- 
ments of inclination by clinometric scales ; (3) measure- 
ments with a pendulum. 

(B) When the instruments are placed on solid ground 
near the dam. In this group belong (1) alignment 
methods; (2) triangulation methods. 

In making use of the triangulation method, in 
theory only two observation points were required, the 
line between these being used as a base and observations 
taken from them to points on the dam fixed such 
points by intersection. In actual practice it was usual 
to have a third observation point, or more, as a check 
on the readings, and to obtain more accurate results. 


In addition to this a large number of bolts were sunk 
|in the surrounding rock, upon which observations 
| were taken to ascertain any movement of the obser- 
| vation points, and if such movement did occur, to 
jenable its magnitude and direction to be ascer 
' tained. 

For the Schrih dam three observation points were 
used. These consisted of solid concrete piers, 19} in. 
square and 3 ft. 9 in. high. Upon these the theodolite 
was fixed on its plate. Along the top of the dam 
six bolts about 82 ft. apart were concreted in, and a 
centre point marked on them; another six bolts were 
placed lower down immediately below them; iower 
down still, where the valley got narrower, there 
were four bolts, and below that again three bolts. 
There were, therefore, altogether rows of bolts at four 
different levels. There were also nine bolts placed 
on the surrounding rock for check observations, as 
mentioned above. Angles were read at two different 
dates and the actual movement in each case obtained 
graphically. Subsequently the movements shown at 
various dates were plotted, to give a complete history 
of each point. 

Observations were commenced on May, 1925, when 
the level of the water in the reservoir was 861-0. The 
movement had reached a maximum in October, 1928, 
when the level of the water was at its maximum of 
899-1. By March, 1929, the level of the water had 
fallen to 871-0, and the top of the dam then moved 
back again. Although the level of the water was then 
less than it was in November, 1925, the dam had not 
moved back to the position it previously occupied ; 
the movement was thus not altogether elastic, and 
the deformation was progressive in the course of 
years. The triangulation method also showed up 
lateral distortions. 

In another part of Report 12, Dr. Paul Joye, Fri- 
bourg, Switzerland, dealt with temperature variations, 
stating that in choosing a material for electric thermo- 
meters good conductors had to be eliminated as they 
were too bulky; metals which oxydised readily were 
also out of the question. Platinum and nickel were 
suitable. Nickel was the cheapest, but because of the 
impurities it contained it was necessary to treat it by 
exposure to pure hydrogen. 

When the method of taking temperatures of setting 
concrete by electric thermometers was first made use 
of, it was found that the rise inside large masses during 
setting was much greater than had been shown by 
laboratory experiments, the temperature often rising 
36 deg. to 54 deg. Fahrenheit above that of the water 
with which the concrete had been mixed. 

In the last part of this report, the problem was 
treated generally by Dr. h.c. A. Kaech and M. H. 
Juillard (Berne), who said that in Switzerland, methods 
for measuring deformation of dams were developed 
contemporaneously with the building of these structures. 
At first, the aim had been to find out the deformation 
due to water pressure only, but with the adoption of 
the arch system for the Broc and Pfaffensprung dams, 
it became necessary to determine the temperature at 
the interior of the dams. The observations at a large 
number of dams with Professor Joye’s electric thermo- 
meter has enabled the most important temperature 
phenomena to be ascertained, so that they could be 
taken account of in calculations for design of dams. 

The trigonometrical method of measuring deforma- 
tion had the advantage of enabling this to be deter- 
mined at any point on the structure with an accuracy 
| of about 0-5 mm. to 1 mm. (0-02 in. to 0-04 in.). 
| This degree of accuracy was, however, not sufficient 
| for gravity dams under 100 ft. high, or for the bases 
|of high dams. For the Spitallamm arched dam (374 ft. 
lin height, and with a radius of 295 ft.), additional 
| methods were introduced, and by means of clinometer 
|and pendulum readings, the variation in inclination 
was recorded with an accuracy of + 0-01 mm. (0-0004 
| in.) for a height of 6 ft. 6 in. and + 0-1 mm. (0-004 in.) 
| for the total height. 
| The fact that the deformation did not appear to 
| follow the general laws of elasticity was, in the opinion 
| of the two authors, due to the fact that the upstream 
side was wet and the downstream side dry, with 4 
resultant swelling and shrinking which would take 
time to bring to a state of equilibrium. 

A report by Dr.-Ing. E. Probst, Germany, included 
a description of strain and temperature measurements 
which were made on the Schluchsee and Bleiloch dams, 
both of which were about 200 ft. high. Electrical 
instruments were used connected to the outside of 
the concrete by cables, the currents passing being 
| then measured with the aid of a Wheatstone bridge. 
The strain-measuring apparatus and temperature- 
reading apparatus were both contained in the same 
outer casing, and thus the temperature readings could 
be used to make the necessary corrections to the 
strain meter readings, which varied with the tempera- 
ture. The combined instrument was described as 4 
cartridge telemeter. The strain meter consisted of 
carbon discs inside the cartridge case, the two ends 
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of which were telescopic. 
the amount of pressure. 


should not adhere to the concrete and thus prevent 
the concrete from shrinking freely, it was insulated 


from the concrete by wrapping. The author pointed | 


out that this instrument was not suitable when the 
strains were frequently reversed, since after removal of 
pressure, the carbon discs took some time to return to 
their original condition. At the Bleiloch dam, 39 
cartridge telemeters were built in. Nine of these 
were placed 33 ft. down from the crown, the remaining 
30 were placed 9 ft. from the bottom of the dam, 
which had a height of 207 ft. At most of the points 
the instrument were placed in threes, and were arranged 
so as to lie in perpendicular and horizontal positions, 
and at an angle of 45 deg., so as to obtain lineal changes 
in three directions. Two particular points may be 
referred to, 9 ft. from the bottom, one of them, TM 10, 
near the surface of the concrete, and the other, TM 6, 
about the centre of the concrete. Temperature and 
strains were taken at these two points extending over a 
period of 17 months. For the first few days, as heat 
was generated, all the readings showed linear expansion. 
The amount, however, varied, and was greatest in a 
perpendicular direction. When, however, the tempera- 
ture began to fall again, the character of the deforma- 
tion became dependent upon the position where the 
readings were taken, and, considering the two typical 
positions cited, it was as follows :—The three strain 
curves given by measurements taken at TM 10 (nearest 
the surface) dropped steeply, with the influence of the 
line of direction of the instruments well marked. 

The perpendicular strain was less than that in 
the other two directions. At TM 6, which was in 
the centre of the concrete, after the first small drop 
in temperature, the temperature curve became almost 
level, but with the initial drop ; there was also a sharp 
drop of the three strain curves. The steepest slope 
was that of the perpendicular measurements ; exactly 
the contrary of what occurred at TM 10. This was 
accounted for by the continuously increasing weight 
over TM 6, whilst the dam was being built, whereas 
at TM 10, at the toe, the maximum cover would 
soon be reached. The 45-deg. curve came next, and 
last the horizontal curve. After, however, the com- 
pletion of the dam in November, 1931, the slope of 
the three strain curves became uniform. The filling of 
the reservoir in March, 1932, did not have much effect 
at first. At the centre of the dam, the strain curves 
were practically unaffected. Near the face (TM 10), 
the increase in outside temperature caused the strain 
curves to rise again. The fact that the 45-deg. curve at 
TM 10 recorded a greater expansion under heat than 
the horizontal curve (the two crossing each other in 
June, 1932) showed the effect of the filling of the dam 
in causing compression by bending at the downstream 
toe. 

In this report, several other interesting curves 
were given, and the author went very fully into the 
stresses worked out from the records taken. 
as the work had been carried, the author concluded 
that the deformation caused during the period through 


which the temperature of the concrete was rising due | 


to setting, was plastic in nature, and therefore not 
injurious. The temperature of the atmosphere had 
very little effect and was superficial ; concrete was a 


material of low conductivity, and therefore the heat | 


did not penetrate very far. On the other hand, the 
cooling which took place after the highest temperature 
point had been reached was harmful, more particularly 
when assisted by shrinkage due to the drying out of 
the concrete. The formation of cracks was dependent 
upon the strength of the concrete. With an assumed 
tensile strength of 500 lb. to 630 lb. per square inch at 
180 deg., a working stress of 210 lb. to 275 lb. per 
square inch was allowable; strain measurements 
showed this to be reached, and even surpassed, at 
many points. The calculation of stresses from the 
observed temperatures showed that, at the base of 
the dam, the inside of the dam in a longitudinal 
direction was in compression during the first seventeen 
months or so of the cooling-down period, whereas the 
waterside and downstream faces were in tension. The 
result was that on the water side, vertical cracks 
were formed about half-way between the contraction 
joints. They extended about half way, or less, up the 
face of the concrete, but did not extend right through 
the dam. A similar crack occurred on the down- 
stream side. This was necessarily inclined, and not 
vertical, since the downstream face sloped. These 
cracks reached only a certain depth from the face, 
and did not extend right through the cross section. 
A remedy was to have contraction joints sufficiently 
close together. In the Bleiloch Dam these were 82 ft. 
apart, 

rhe author thought that these joints should be 
spaced 49 ft. apart for dams up to 164 ft. in height, 
ind 33 ft. apart for dams over 164 ft. There was 
‘nother kind of crack which might be expected at the 


When compressed by the | 
shrinking concrete, the resultant current varied with | 
In order that the outer shell | 





So far | 





base of adam. This was due to friction on the founda- 
tion, or bond between the rock and the concrete, and was 
independent of the distance between contraction joints. 

M. M. Coyne, of the Ponts et Chausées, France, 
|included records of the Grisbois Dam, constructed 
| just over a hundred years ago, in 1831. The height 
| of this dam from the bottom of the foundations was 
| about 95 ft. Curves drawn from records taken during 
| the years 1895 to 1898 showed the level of the water in 
the reservoir, the inclination of the dam, and the 
| movements of a point on the crown of the dam in the 
direction of the water pressure. When the inclination 
curve was compared with the water-level curve, it was 
found that they rose and fell almost together. If the 
| movement curve was compared with the water, agree- 
| ment between the curves would still be found, except 
that the peak or valley points of the water curve 
| occurred later than those of the water curve, showing 
|a certain lag, The curves indicated the length of this 
| delay to be on an average about two months. 

The author described an instrument for taking strain 
measurements, which depended upon the principle of 
fixing a taut wire between two points of the structure 
where it was required to find the strain. The note 
sounded by the wire varied as the two points approached 

|or receded. This also took place with the variations 
|in temperature. The latter source of error could be 
eliminated by using steel having the same coefficient 
if thermal expansion as concrete. The frequency of 
the vibrations of the wire varied as the square root 
of the increase in length between the two points, 
| when such increase was caused by applied stress, and 
|the frequency was therefore a measure of the stress. 
|The instruments were connected by electric leads 
| to an electrical apparatus by means of which vibrations 
| were set up. The same apparatus could be used with 
|amplifier valves. The beats were then compared 
| with a frequency meter controlled by a tuning fork. 
| These indicators were used in the construction of the 
| Bromme Dam, which was an arched dam 124 ft. high. 
| Several, however, ceased to function in a period varying 
| from one day to four months after they had been 
concreted in, and as it appeared to be almost certain 
that this was due to water making its way into the 
steel tubes in which the wires were enclosed, particular 
care was therefore taken to make the remainder 
| water-tight. Charts were made showing the readings 
taken with 18 of these indicators during the period 
the reservoir was being filled. Similar curves were 
drawn for the period during which the reservoir was 
being emptied again. The readings taken of change 
in length were reduced to microns per metre, or one 
millionth of the length of the stretched wire. It was 
assumed that the maximum error could not exceed 
6 microns per metre. The further assumption was 
made that the coefficient of elasticity of the concrete 
was 5,700,000, which gave a stress of 5-7 lb. per square 
|inch per micron. The greatest contraction in length 
of the wire, as read from the plotted curve, was 95 
| microns per metre, equivalent therefore to a stress of 
540 lb. per square inch in compression. The tensile 
stresses were usually low, being in the neighbourhood 
of 10 microns, equal to 57 lb. per square inch. One 
reading was a good deal higher than this, indicating 
a stress of about 350 lb. per square inch. This reading 
did not, however, agree with the two points on either 
side of it, and was probably in error. 

A report, which was drawn up by Messrs. Ivan E. 
Houk and B. W. Steele, U.S. Bureau of Reclamation, 
Denver, Colorado, gave useful information in tabular 
form of American concrete structures. The measure- 
ments were arranged to show the concrete temperature 
| resulting from the generation of heat during setting 
and subsequent cooling down, also to show variations 
caused by seasonal temperature variations at the face 
of the structures. The authors referred to the difficulty 
of obtaining suitable thermometers for internal tem- 
peratures of concrete and said that resistance thermo- 
meters supplied by manufacturers of scientific equip- 
ment were unsuitable for use in the interior of dams. 
Such instruments were designed to secure a high degree 
of precision in measurement rather than to stand up 
for some time under the conditions existing in the 
interior of a concrete structure. It was not necessary 
for resistance thermometers installed in the centre of a 
dam to read closer than 1 deg. F., but they must be 
able to read with such a degree of accuracy for a period 
lasting several years after the completion of the dam. 
The authors had employed a thermometer, consisting 
essentially of a No. 30 AWG copper wire coil with a 
resistance of 60 ohms, sealed up in a 1}-in. by 8-in. 
galvanised pipe nipple, with a two-conductor cable 
leading from one end. Thirty-one of these thermo- 
meters were used at the Gibson dam, and after four 
years of operation, only three had become defective. 

The Bureau of Reclamation found the Carlson elastic- 
wire, electric resistance strain meter satisfactory for 
the measurement of strains in the concrete, but too 
limited in range for use across a contraction joint. The 











fundamental basis for the design of the Carlson strain | 


meter was the lineal relation between the stress in a 
steel wire and its electrical resistance. By using two 
coils wound under high initial tensile stress and 
arranged so that the concrete strain caused a reduction 
in the tension of one coil and an increase in the tension 
of the other, the instrument was adapted to the 
automatic elimination of temperature effects in the 
strain observations, as well as to the measurement of the 
actual temperature changes. 

The General Report was by Mr. B. Hellstrom, 
A.M.Inst.C.E., who gave the following causes of distor- 
tion, as brought forward by the several contributions : 

(1) The first cause is the load, falling in three 
categories :—(a) water pressure; (6) weight of the 
masonry; (c) other loads, including ice pressure, 
impact, shock, vibration due to water flowing over 
the dam, &c. 

(2) Swelling and shrinkage due to changes in the 
amount of half-combined water present in the material. 

(3) Temperature variations: (a) due to generation 
and dissipation of heat developed by the cement 
during setting and hardening; (6) of the atmosphere : 
(c) in the water in contact with the dam. 

(4) Changes in the material: (a) changes in elastic 
properties; (b) changes in specific gravity due to 
variations of moisture content. 

(5) Creep or plastic flow in the masonry. 

(6) Local fatigue, relief of stresses by cracks or other 
irregularities in the masonry, &c. 








(7) Movement of foundations, including earth 
shocks. 
(To be continued) 
CATALOGUES. 


Grain-Handling Plant.—Messrs. Robert Boby, Limited, 
of Bury St. Edmunds, have sent us a folder illustrating 
some examples of the great variety of plant they make 
for elevating and conveying grain by vacuum pumps, or 
belts, as well as cleaners and grading machinery. 


Salinometers.—Messrs. W. Crockatt and Sons, Limited, 
Darnley-street, Glasgow, 8.1, have sent us a descriptive 
catalogue on their electric salinometers, for application 
in marine and land practice with water-tube boilers, for 
the detection of the amount of the impurities dissolved 
in the feed water. 

Insulating Bricks.—The Nonpareil and Newparex high- 
temperature insulating bricks, made by The Washington 
Chemical Company, Washington Station, Co. Durham, 
are described with adequate references to their properties, 
in a pamphlet received from the firm. The insulating 
concretes and mortars recommended for use with them 
are also covered. 

Metal-Clad Oil Circuit Breakers.—A list relating to 
the productions of this type made by the firm has been 
received from Messrs. M. and C. Switchgear, Limited, 
Kelvinside Works, Kirkintilloch, Glasgow. Their salient 
features are total enclosure, complete protection, straight 
run for cables, and high-speed of break. They are made 
in sizes from 100 to 1,600 amperes. 

Gears.—The Keighley Gear Company, Limited, of 
Prospect Works, Lockwood, Huddersfield, have issued a 
comprehensive catalogue dealing with their standard 
spur, worm reducing and bevel gears. In addition to 
giving dimensional details of gears, and their housings 
when made up into units, it gives a series of mathe- 
matical tables of use to the engineering designer. 


Thermostatic Switch.—Particulars of the Evst temper- 
ature-operated electric switch, which has a metal expan- 
sion stem thermostat to operate a magnetic-snap metal- 
contact immersion switch, are given in a leaflet received 
from Messrs. Drayton Regulator and Instrument Com- 

any, Limited, West Drayton, Middlesex. They are made 
or three ranges: up to 500 deg. F., 1,000 deg. F., and 
1,800 deg. F., respectively. 

Disintegrators.—In sewage disposal, disintegrators are 
used for the breaking up of solid matter before its 
passage to the sea by marine outfalls and for the more 
general treatment of screenings. A descriptive pamphlet 
received from Messrs. Hathorn, Davey and Company, 
Limited, of Leeds, deals with the Gargantua disintegrator 
and shows the arrangements made in many types of 
these installations. 

Distance Thermometers.—The supervision of tempera- 
ture conditions in a variety of modern industrial pro- 
cesses is facilitated by the use of electrical distance 
thermometers and a common indicator. Messrs. Elliott 
Brothers (London), Limited, of Century Works, 
Lewisham, London, 8.E.18, have issued a new descrip- 
tive catalogue of their products to deal with tempera- 
tures ranging from — 200 deg. C. to +500 deg. C. These 
make use of resistance thermometers and indicators, 
with multi-way switches. 

Modern Steel Works Plant.—The improvement in the 
equipment of their Dalzell Steel and Iron Works, Mother- 
well, to meet all requirements, is adequately shown in a 
pamphlet received from Messrs. Colvilles, Limited, 
Glasgow, giving a description of the new electrically- 
driven slabbing and blooming mill. It regularly deals with 
slabs between 8 in. by 4 in. and 60 in. by 18 in. and 
blooms between 8 in. square and 24 in. square. Still 
larger slabs can, however, be dealt with, as the hot 
shears at the mill are capable of cutting through sections 
of 66 in. by 18 in., or narrower slabs 24 in. thick. The 
mill is driven by a 19,000-h.p. motor — from a 
motor generator with a built-up steel flywheel of 68 tons 
weight. 
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** ENGINEERING ”"’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 

illustrated. 
Where inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in italics. 
Cc of Specifications may be obtained at the Patent Office Sales 
nch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 
The date of the advertisement of the acceptance of a Complete 

Specification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the word ‘* Sealed” is ap 
4 person may, at any time within two months from date of 

n4 advertisement of the acceptance of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


MINING, METALLURGY, &c. 


390,570. A. W. Ogilvy-Webb, of Westminster. 
Furnace. (4 Figs.) December 5, 1931.—The invention 
relates to furnace apparatus for the heat treatment of 
metal articles. The furnace is of usual form, having a 
heating chamber, a cooling chamber and a continuous 
conveyor extending through both the heating and the 
cooling chambers. A withdrawal pipe 11 enters through 
the side of the furnace, being controlled by a valve, and 
connects with a duct 13 located under the conveyor, 
there being passages leading to the duct 13 whereby 
gases may be withdrawn from the furnace adjacent 
the heating chamber. The withdrawal pipe 11 is 
connected with an inlet 19 on the upper surface of one 
end of a cooling apparatus 21. Within the cooling 
apparatus 21 are pipes 23 supplied with cooling medium 
whereby they may be controlled 
so that the temperature of the gases delivered from the 
cooling chamber may be adjusted as desired. An outlet 
removal of moisture separated 
The outlet from the cooling 


and having means 


may be provided for the 
from the cooled gases. 
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(390,570) 


apparatus is connected to the inlet of a fan 25 so that 
the cooled gases are delivered under pressure to a delivery 
pipe 29. Between the gas inlet and outlet of the apparatus 
21 is a baffle to deflect the hot gases downwards. The 
delivery pipe 29 extends along the outside of the cooling 
chamber. Near its end adjacent to the heating chamber 
the delivery pipe has two branches 33 and 35 which 
deliver through control valves, cooled gases to the cooling 
chamber. The brench 33 delivers the cooled gases 
downwards and to the rear from the top of the cooling 
chamber, and the branch 35 delivers upwards from below 
the conveyor. At its rear end, the delivery pipe 29 
has two valve-controlled branches one above the other, 
which deliver cooled gases to the cooling chamber ; 
these gases being delivered under pressure, prevent 
inward leakage of air into the chamber. The effect 
of the arrangement of the apparatus is that burnt gases 
are withdrawn from the furnace at a point such that no 
oxygen is included, are subsequently cooled, and are 
then re-introduced into the cooling chamber of the 
furnace so as to provide a non-oxidising atmosphere, 
whereby the production of the well-known blue scale 
on plates or castings is partially or wholly prevented. 
The use of the cooled gases under pressure prevents the 
ingress or infiltration of oxidising gases. (Sealed.) 


STEAM ENGINES, BOILERS, ETC. 


377,096. Babcock and Wilcox, Limited, of London. 
Steam Generating System. (1! Fig.) January 8, 1932. 

Feed water is delivered through the valve to a Tee 
connected to the inlet of a centrifugal pump 5. The Tee 
is also connected to a combined steam separator and water 
heater 7, the connection being introduced at a distance 
from the bottom of the separator, whereby it is never 
drained of water. The discharge of the pump 5 is fitted 
with a temperature-actuated valve, the outlet of which 
leads into a header 11, supplying water to the tubes 12, 
of adrumless boiler. In the pipe connecting the discharge 
of the pump with the header 11 is a Tee, the outlet of 





BNE SERS S Eis 





which is connected by a pipe and valve to a Tee in the 
pipe leading to the separator; below this Tee connection 
to the separator is a valve. Water pumped into the 
tubes 12 is always in excess of the amount evaporated 
into steam, so that very wet steam actually in the con- 
dition of a mixture of steam and water will be discharged 
into the header 19, which is connected by the pipe to the 
top inlet of the separator 7, and in which the steam and 
water separate, the water going to the lower portion of 
the separator 7 where its level may be indicated by a 
gauge glass while the steam remains at the top. The 
saturated steam at the upper portion of the separator 























(3770396) 


passes out through the connection 23 to the inlet of the 
steam circulator pump 26 having its discharge delivering 
to an inlet header of a superheater 29, the outlet header 
30 of which is connected to a Tee, the main branch of 
which feeds the outgoing superheated steam to the 
line 32; a smaller branch connects, through the medium 
of a thermostatically controlled valve 33, with a member 
within the water space of the separator 7, and having 
exit orifices permitting escape of superheated steam 
beneath the water in the separator to thereby generate 
saturated steam outside the boiler and thus provide 
more saturated steam than can be produced by the boiler 
tubes 12, so that an excess of saturated steam is always 
available for circulation through the superheater 29. 
A pipe feeds steam to a turbine operating the pump 5. 
It is to be noted that the pump 5 serves not only as a 
circulating pump for the water in the steam generating 
system, but also as afeed pump. Surrounding the tubes 
12 and superheater 29 is a furnace 40 fired by an oil 
burner having its fuel supply regulated through the 
medium of a pressure-actuated valve and its air supply 
also regulated through the medium of a pressure-actuated 
device. The pressure-actuated devices receive their 
motion through the medium of the boiler pressure. 
( Sealed.) 


392,475. North Metropolitan Electric Power 
Supply Company, of London, and G. T. T. Rheam, 
of London. Gas-Washing Apparatus. (6 Figs.) 
December 14, 1932. The invention consists in improve- 
ments in gas-washing apparatus. for use in conjunction 
with flue-gas washing plants. The gas-washing chamber 
has a gas inlet and a gas outlet and is provided with a 
bank of baffles 3. The gas to be washed passes through 
the chamber in the direction of the arrow 5. Above the 
baffles 3 is a delivery tank which delivers the wash 
water to the baffles 3. The delivery tank is supplied 
from feed tanks 9 and 11, which are fed from the circu- 
latory system through inlet pipes. The wash water is 
supplied to the delivery tank in such a manner as to 
ensure a minimum of disturbance of the water in it. In 
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the case of the feed tank 9 there is an under-flow dis- 
charge through the aperture 17, a check-plate being us»d 
to check disturbance; in the case of the feed tank 11 
there is a weir discharge over the weire21. In the floor 
of the delivery tank are a number of slots, one directly 
above each baffle 3; round each slot is placed a weir 
box 27 so that until the wash water reaches a pre- 
determined height in the delivery tank none will descend 
through the slots. One or more of the sides of each weir 
box is of such a height as to act as a weir. As shown at 
31, each weir side is constructed with a knife edge. 
The baffles 3 are arranged to project through the floor of 
the delivery tank, the upper end of each baffle being 
shaped as shown at 33, the better to receive and dis- 
tribute the wash water. The weir box carries a division- 
plate 35, which meets the head of the baffle, and which 
prevents the velocity of the gas from interfering with the 
water distribution from the two weir sides. (Sealed). 


390,591. A. B. Symons, of Tottenham, and R. E. 
Ford, of London. Machine for Applying Caps to 
Bottles. (8 Figs.) January 18, 1932. The invention 
relates to a machine for applying caps to milk bottles, 
such caps having a skirt, usually pleated, to engage the 
neck of the bottle. The main frame of the machine con. 
sists of a base and a standard extending upwards at its 
rear edge and at right angles to it. A shaft extends 
transversely through the base and carries a pinion which 
engages a vertical rack 5. The rack is connected to a 
cylindrical member which is guided in a downward 
extension of the base and which carries, through a helica! 
spring 8 and a bearing, a table 10 for the bottle to which a 
cap is to be applied. The table 10 has a stem extending 
down through the top of the base. At one end the shaft 
carries an arm which is connected by a link to another 
arm 16 carried on a pivot fixed to an upper frame part 18. 
The frame part 18 is supported by columns from a plat- 
form carried on the standard. The arm 16 is extended 
and is connected at its end by a spring 21 to a support 
carried on the upper frame part 18. The pivotal connec- 
tion between the link and arm 16 carries a roller which 
engages a disc cam 23 having a depression at one place. 
This cam is mounted on a driving shaft connected 
through bevel gearing 27 and pinions to the stem 30 of 
@ rotating head 31 which is coaxial with the table 10. 
The head 31 is in the form of a hood into which the mouth 


| of the bottle 11 will pass and has a rubber-lining pad. 


The driving shaft is also connected through pinions 
to a vertical spindle 34 carrying two cams 35, 36. One 


| cam 35 engages a roller 35" on a first frame 37, which is 
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mounted on a pivot 38 and is held in contact with the cam 
by aspring. The frame 37 carries at one end a platform 
for a reel of gummed paper strip 41. The frame 37 also 
earries a roller 45 to which the strip 41 is guided, with its 
gummed side outwards. The frame 37 also supports 
a toothed sector 46, which meshes with a toothed 
sleeve freely mounted about the rotating head 31. 
This sleeve carries a knife which co-operates with a fixed 
blade mounted on the platform. A second frame 51 
mounted on the pivot 38 under the frame 37, has a roller 
maintained in engagement with the second cam 36 by a 
spring anchored to the platform. This second frame 
carries a roller 53, which is disposed at the same height 
as the paper strip 41. In the position of rest the roller 
is in engagement with the depression in the disc 23 
and the table 10 is in its lowermost position. A crimp 
is placed over the mouth of the bottle, which is placed on 
the table 10. The driving shaft is then rotated iu a 
clockwise direction, whereby the roller is forced out of 
engagement with the depression in the disc 23, and the 
table 10 carrying the bottle is raised so that the capped 
mouth enters the head 31, which has, meanwhile, been set 
in rotation through the gearing. At the same time the 
cams 35, 36 are rotated. First the cam 35 permits 
the frame 37 to rock anti-clockwise under the action of 
its spring whereby the knife is moved away from the 
fixed blade and the roller 45 is moved towards the bottle 
neck to bring the strip of gummed paper 41 against the 
bottle and the lower edge of the crimp. As the bottle 
continues to rotate, the gummed strip 41 is drawn 
around it. As soon as this operation commences, the 
second cam 36 permits the second frame to rock, and the 
roller 53 engages the strip 41 and presses it against the 
bottle neck. This condition persists until the cams 
35, 36 move the frames back to their original positions. 
The frame 37, in moving to its original position, rotates 
the toothed sleeve carrying the knife, which consequently 
moves towards the fixed blade and severs the strip 41, 
leaving the end held in position ready for feeding to 4 
second bottle. The roller 53 finishes the application of 
the severed strip 41 to the cap and bottle, which are still 
rotating. The disc 23 eventually reaches its origina! 
position, when the roller rises into the cut-away part 
and the table 10 is lowered. (Sealed.) 
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PLATE V. 


ISTALLATION ; VALLEY ROAD POWER STATION, BRADFORD. 
LE} CITY ELECTRICAL ENGINEER, 


Deseription, see Page 11.) 
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‘ER-PRESSURE AND 30,000-KW. 
‘EAM TURBINES AT THE VALLEY 
‘JAD POWER STATION, BRAD- 

Ff IRD. 

(Continued from page 85.) 

“ye super-pressure turbine is shown installed at 
, Valley-road station in Figs. 10 and 11 annexed, 
ile the general arrangement is represented in the 








As shown in Fig. 13, the connection between the 
governor valve box and the main steam belt of 
the turbine is made by means of four U-pipes, 
| 3 in. in diameter, thus eliminating the possibility of 
}any serious stresses on the turbine casing due to 
expansion under the high steam temperatures. In 
this connection it may perhaps be noted that in 
view of the steady rise in steam temperatures, it 
is fortunate that the flexibility of pipe bends proves 














Fie. 10. 








SupER-PRESSURE TURBO-ALTERNATOR SET AND GOVERNOR GEAR. 








Fie. 11. 


drawings reproduced in Figs. 12 to 15, Plate V. 
As these show,*the turbine drives the alternator 
through gearing, the reduction ratio being 6 to 1. 
Attention may perhaps be drawn to the relative 
proportions of the turbine and the gear box. Owing 
to the high pressure, the turbine is remarkably 
small, and the apparent disparity is, in matter of 
fact, rather greater than might be concluded from 
Fig. 12, since the cleading of the turbine is, for 
the most part, substantially greater in diameter 
than the turbine casing. 











TURBINE, SHOwrnG Rotor TRAVERSING GEAR AND LEAK-Orr CONTROLS. 


to be very much greater than is indicated in the 
older text books, in which the pipe has commonly 
been considered to be merely a special case of a 
bent beam, and to maintain, accordingly, unaltered, 
the shape of its cross-section when subjected to 
bending stresses.* 

Each of the bends is connected up at its lowest 





* The true theory has been worked out by Prof. W. 
Hovgaard and has been thoroughly tested in the labora- 





tories of the Massachusets Institute of Technology. See 
ENGINEERING, vol. cxxii, page 821 (1926). 


point to a common drain pipe, provided with two 
valves separated by a length of pipe to form a 
receiver. To equalise temperature stresses, two of 
the pipes are, it will be seen, coupled up to a steam 
chest in the upper half of the casing, while the other 
two supply a second chest in the lower half. 

The horizontal joint of the casing is sufficiently 
wide to take two rows of bolts. The bolts of the 
inner set, which really take the load, are of 

| chrome-nickel-molybdenum steel. Between the two 
rows of bolts the flange is grooved all the way 
round, and this groove is coupled up to a pocket 
on the head gland in which the pressure is 200 lb. 
per square inch. Hence this outer row of bolts 
has to provide a tight joint against this pressure 
only, and any leakage from the inner row of 
bolts is trapped in the groove and passed on to 
the turbine exhaust. These features may be seen 
in Fig. 32, page 112, showing the turbine opened up. 

A part section through the turbine is reproduced 
in Fig. 16, Plate V. As there shown, the rotor 
consists of a single forging, the wheels being machined 
out of the solid. A hole } in. in diameter is drilled 
along the axis of the rotor for inspection purposes, 
and the quality of the forging was further assured by 
a meticulous examination of the material removed, 
and of the surfaces exposed in the machining pro- 
cesses. 

The two steam chests are of simple and rigid 
form, and to minimise the maximum pressure and 
temperature to which the body of the turbine is 
submitted, a large pressure drop is provided for at 
the first stage, where the wheel is 19 in. in mean 
diameter, the corresponding blade speed being 497 ft. 

| per second. The buckets for this wheel are secured 

in place by a modification of the axial slot fixing 
originally introduced by Dr. de Laval. The main 
difference is that the slots are not strictly axial, 
but are cut at such an angle as to reduce the 
bucket spacing otherwise required. To reduce 
the windage loss at this stage, the first of the 
diaphragms has been thickened up by bolting-on 
plates as indicated. For the same reason shields 
have been fitted over the set screws securing the 
nozzle plate. The remaining eight wheels have 
all a mean diameter of 15 in. The diaphragm 
nozzles for these stages have been milled out of 
the solid, filler pieces being fitted between the 
| open ends of the blades so as to give the effective 
height required. By machining all the wheels out 
of the solid forging, as already explained, the 
diameter of the diaphragm packings can be 
reduced to a minimum, a matter of importance 
in view of the great density of the steam. Of 
the two head packings, one has to be tight against 
,a pressure of 640 lb. per square inch gauge, 
and the other against a pressure of 200 lb. per 
square inch. Hence somewhat elaborate labyrinth 
| packings* have been provided, details of which 
are illustrated in Figs. 17 to 24, Plate V. The 
packing at the low-pressure end is shown 
in Figs. 22, 23 and 24, while an alternative 
design shown in Figs. 17 to 21 has been devised for 
the high-pressure end of the spindle. Experiment 
has shown that labyrinths in which there is a 
‘clear "blow-through are inefficient, and that the 
| fins should intermesh if the flow of the steam is 
to be effectively baffled. 

As shown in Figs. 19 and 20, the standing rings 
are made in quarter sections, butt jointed along the 
horizontal diameter, the other two joints being half- 
| lapped, as shown to an enlarged scale above Fig. 20. 
| The four sections are held down on their seats by 
| the leaf springs shown in Fig. 18. Each half of 
| the gland bushes is secured in place by two cheese- 
| headed bolts, screwed into the turbine flange, and 
| engaging with segmental slots in the metal of the 
| bush. One of these bolts is shown at a Fig. 16, 
| Plate V, but out of position, since it is really located 

at the horizontal joint. The running rings (Fig. 21) 
lare solid and keyed to the turbine shaft. In 
| order to avoid temperature stresses these rings are 
| made in short lengths and are held only at their 
| after ends, where they are a forced fit on the rings 

z,z, Fig. 17. These are split like piston rings, and 
| can thus be sprung into place without difficulty. 
| ‘The forward ends of the packing rings are a loose 
| fit on the shaft, and can thus expand and contract 
| freely under changes of temperature. When the gland 
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| 
is assembled the two sets of fins intermesh, and pro- 
vision is made for adjusting the clearance between 
adjacent pairs. This is effected by traversing the | 
roter bodily by means of a worm-adjusting gear, 
which is incorporated in the bearing at the high 
pressure end of the turbine, as shown in Figs. 33 and | 
34, below. Details of this bearing are shown to a 
larger scale in Figs. 25 to 29, Plate V. The brass, 
which is lined with white metal, is a sliding fit 
on its seat. Fixed to it is the retaining plate 
represented in Fig. 28, thus forming a pocket in 
which is located the Michell thrust block as indicated 
in Figs. 33 and 34. Light slots are machined in 
the face of this retaining plate, as shown in Fig. 27. 
The segments left between the grooves serve to 
check any accidental forward displacement of 
the rotor. The bearing is water-cooled, the connec- 
tions being shown at Fig. 34. The lubrication 
is effected by oil supplied under pressure by the 
pipe shown at fin Fig. 34. An independent supply | 
for the lubrication of the Michell pads enters at g, | 
and escapes at A, Fig. 33, from which point it | 
drips into the bottom of the casting, through | 
the two pipes shown in Fig. 27, straddling the | 
spindle. The spent oil thus falls clear of the 
rapidly rotating end of the spindle. The adjustment 
required for the gland clearances is only a few 
hundredths of an inch, and is effected by rotating, 
by means of the hand wheel and worm shown in 
Fig. 34, the collar 1, Fig. 33, fitting into a groove 
machined in the housing, and moving the bush in or 
out by the square threaded screw shown. 

As best seen in Fig. 16, Plate V, the gland is 
provided with four leak-off pockets b, c, d and e. 
The pocket 6 discharges to the turbine exhaust 
through the groove in the turbine flange already 
described, and the pressure in it is accordingly 
about 200 lb. per square inch. In the next} 
pocket ¢, the pressure is 30 lb. per square inch, | 
and the leak-off steam is used to operate an | 
ejector, which is coupled up to the pocket d, in which 
it maintains a pressure slightly above the atmo- 
spheric. The discharge from this ejector is delivered 
to the de-aerator. In operating the turbine, the | 
ejector is adjusted so as to maintain in d a pressure 
such that the pressure in ¢ is just sufficient to ensure 
a slight wisp of steam flowing from the vertical | 
atmospheric pipe on the left. 

Details of the bush for the low-pressure bearing 
are reproduced in Figs. 30 and 31. Provision is| 
made for water cooling this in case of emergency, 
but this is not used in the normal operation of the | 
set. 

The governor gear is represented in Figs. 35 to 
39, page 113. The main governor is located at 
the low-pressure end of the turbine. It is of the 
centrifugal type, fitted with ball bearings through- 
out. It controls the position of the pilot valve, 
from which the oil-actuated relay piston is supplied. | 
The spindle of this piston is screwed as shown in 
Fig. 35, and the speed can be adjusted by moving 
up or down the collar with which engages the 
governor lever, j. This adjustment may be made 
either by the hand-wheel shown, or by the motor- 
actuated worm gear indicated at k. 

Two emergency governors are provided, of which 
one is fitted into the second motion shaft of the 
reduction gear, while the other is at the high- 
pressure end, being located as indicated in Figs. 33 
and 35. When the speed exceeds the designed 
limit, the lever 1, to the extreme right of Fig. 35, 
is swung out by the protrusion of the head of a 
spring-loaded bolt from the rotating shaft. As the 
lever | moves, it releases the bottom of the valve rod 
shown, and the -ralve then descends under the action 
of a spring, aliowing oil to escape from under 
the spring-loaded piston over the emergency valve. 
In order to prevent damage to the valve seal an 





adjustable throttle is provided on the escape, as 


indicated at m, Fig. 35. 

Details of the other emergency gear are shown 
in Figs. 35 to 38. The oil supply to the opposite 
sides of the relay piston over the throttle valve 
passes through the ports ¢, t, Fig. 37. In the position 
there shown, these ports are open, and there is 
free communication between the pilot valve u and 
the relay cylinder. Should, however, the speed 
become excessive, the bell crank lever n is tripped. 
The upper arm of this lever engages with the stirrup 
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w, Fig. 37, which then moves up into the position 
shown in Fig. 38. Here it will be seen both the 


| ports ¢, tare blocked, whilst the lower port z, Fig. 38, 


is now open to the atmosphere. The pressure 
below the relay piston is thus destroyed, and the 
valve closes. 

The valve spindles are provided with a kind of 
labyrinth packing built up of a large series of 
washers, brought to a fine edge at their inner 
diameters. A pocket y is provided above the top- 
most washer, and this is connected up to the main 
steam range in the station, in which the pressure is 
200 Ib. per square inch. Above this level, the 
spindles are provided with a soft packing of the 
usual type. 

(To be continued.) 
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SIMPLE TESTS FOR ARC-WELDED 
JOINTS. 


By A. M. Roperts, B.Sc., A.M.I.Mech.E. 


THE enormous increase in the applications 
metallic arc welding during the latter few yea" 


has focussed inevitable attention on the limitations, 


when applied to welding, of the familiar methods 
testing which have been developed and perfecteé 
to meet the requirements of forgings, castings 
plate and bar stock, &c. A welded joint is essential) 
different in character from any of these, in that ‘ 
actual material which it is desired to test on 
comprises a small percentage of the structure a0 
makes it difficult to obtain physical properti® 
which are not influenced or modified to an unknow® 
extent by the parent metal. Welded structure 
again involve such a variety of types of joints, butt 
lap, angle, tee, &c., together with many variate 


at Buenos Aires has forwarded to the Department of | of each, that the engineer is left to decide wheth 


Overseas Trade, copies of revised specifications and blue 
prints issued by the Argentine National Department of 


Sanitary Works The specifications, which are 


in | May 


. "* . hy 
he will test each type of joint used or whether! 
rely on tests conducted on one particu” 


Spanish, include those for cast-iron piping, steel piping | joint to give him an indication of the gene 


and valves and accessories. The documents may 
borrowed by United Kingdom manufacturers on applica- 
tion to the Department, at 35, Old Queen-street, London, 
8.W.1. The reference number is G. 13,351. 


be | behaviour of all joints. 


| 
' 


; yd 
Much controversy has naturally centred aro’ 


this question and even now the answer is by” 
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GOVERNOR GEAR OF SUPER-PRESSURE STEAM 


MR. THOMAS ROLES, M.LE.E., CITY 
(For Description, see Page 111.) 
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means clear. There does, however, appear to be | further justification for this procedure in the fact 
a leaning towards the simplification of testing by | that the failures in welded structures under static 
confining tests to one particular type of joint to! loading will almost invariably be the result of direct 
represent the whole and using for these similar| tension or bending or a combination of the two 
plate material, electrodes and welding conditions | forms of stressing. 

to those employed on the particular work. This 
attitude has much to commend it, because of its | 


€ 






‘~~ 




















general simplification of procedure as well as for its r | 

saving in time and money. | 4 til 
There is in support, however, the more important i i : y i 

consideration that probably little is lost in true | | | 8] 

representation by limiting the tests to one type of | 8! re & 

joint, because whatever the type of joint the quan- 4 eo 

tity of material laid down and its cooling conditions - L J \ Y 3 

for a given plate thickness will not vary appreciably | kb H 

and therefore the physical properties, of which the 1 || | 

strength and ductility are generally the most mine r 

important, will be similar in all cases. In making / i 

this statement, it is recognised that considerable t i U |: 

difference may exist between single- and multi-run “Guasa) Waa” 

welds and therefore one cannot be taken to represent A AE 

the other. In such cases separate tests are reat Tee a rs eee 

necessary. If it be agreed that all welds in which} ‘ | ® | ” as iit We rn Pe 

the plate, the electrodes and the welding conditions a aoe eal eliame: mrt) 

are similar, can be examined for the physical im. » » ™ | ia. | > +a 

properties of the weld by one type of joint, then| j if li Pa 12 0-422 

for general convenience there can be little doubt i 3 lt : nN ns 13:3 

that the butt joint is the most suitable and repre-|  j 3 13 if a 16 1-312 

sentative type on which to conduct tests. ié 2 if if } . ; = 





_ In opposition to such a simplification of procedure Ye 
it might be argued that the different stress condi- | 
tions, é.e., tension, compression, and shear cannot | 
be represented by one type of test in which only | limiting weld tests to simple butt joints, provided 
tension failure is produced. Similar argument might, | a satisfactory method can be devised for confining 
however, be directed against the testing of metals | the observations to the weld metal and its immediate 
in general, which frequently relies on the results| junction with the parent plate. Many forms of| 
of tensile and bend tests for checking the quality | test specimens prepared from butt joints have) 


- PATE T : om 
Briefly, there appears to be a strong case for| 
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of these are open to strong criticism for one reason 

or another. Take the simplest and most obvious 

type consisting of a parallel strip of plate jointed 
Taste I.—Runs Used on Sample Plates. 





Runs of Welding. 
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transversely across its mid-length by the weld 
which it is desired to test. 
Such a specimen tested in tension may or may not 


of materials for all services. There is, however,’ been used and suggested at various times, but most | break through the welded joint, depending on 





_ Im4 


whether the joint is stronger or weaker than the 
plate material. If the former, then the test has 
yielded all that is required from the point of view 
of the tensile strength, but on the other hand, if the 
fracture occurs in the plate, no complete idea of the 
possibilities of the particular weld is obtained. 
In any case, the usual methods of measuring the 
ductility by the percentage elongation which 
occurs over some specified gauge length cannot be 
employed without including part of the parent 
material and it is only by reducing the gauge length 
to the minimum width of the welded seam that 
inclusion of the plate is avoided. The purpose 
of the present article is to suggest and discuss 
a simple and cheap method of testing which has 
been thoroughly tried out and loses nothing in 
accuracy of results over more elaborate and costly 
methods of testing. 

For reasons discussed later, it is believed that a 
method employing simple butt-welded samples 
will be equally valuable for inspectors’ tests, for 
routine welders’ tests and for investigational 
In the first-mentioned case, the thickness 
of the plate, and consequently the preparation and 
welding procedure used, will be decided by the 
particular requirements of the work under inspection, 
but for the other two purposes }-in. or }-in. plate 
may, in most cases, be standardised as representing 
average practice, 

For the present purpose, it is assumed that 
the preparation is the usual plane edge-chamfer, 
although for special cases, such as the U preparation, 
suitable modifications in the procedure as outlined 
in the following paragraphs will suggest themselves. 

Sample Plates and Preparation.—When selecting 
the material for test purposes, it has been found 
convenient to take Brinell tests in order to ensure 


purposes. 





Taste Il Tests on Ductile and Brittle }-in. Plate 
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that no importent variable was introduced by 


the use of plates of widely varying composition. 
For the large majority of cases, a Brinell hardness 
range of 115-125 may be taken as representing 
normal practice, and it would be very unlikely 
that abnormal compositions would occur in this 
range. The sample plates, 6-in. wide and of length 
determined from Fig. 1, can either be sheared or 
flame cut to and if necessary flattened 
careful hammering. /rreparation of the chamfered 
edges, on one long side of each plate, is most satis- 
factorily done by machining, but there is no real 
objection to flame chamfering followed by grinding 
if this is carefully carried out to remove all scale 
and irregularities left by the flame cutting 
Welding.—For the present purpose, it is proposed 
to consider only metallic arc welding, using the 
“Vee”’ preparation. Suitable modifications for 
other methods of welding or preparation will readily 
suggest themselves. Table I gives some particulars 
relating to the welding of sample plates which have 
been found satisfactory in practice. 


Size by 





carried out in the special roller jig shown in the same 
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When investigating some physical or metallur- | 
gical problem of welding it is convenient to eliminate 
as far as possible the variable due to the operator, 
and much can be done in this direction by always 





illustration, using a radiused former of a thick 
ness equal to the plate thickness plus }-in. If 
the specimen is capable of bending beyond 90 deg. 
| before fracture occurs, this further bending should 





employing the same operator who should be highly | be carried out as shown by Fig. 4, page 115. 


skilled and have had sufficiently long experience 


to have stabilised his methods. 


The scheme outlined provides for two bend 
| specimens, so that separate tests may be taken in 

















Fig. 2. 


TaBLe III.—Table of Tensile Tests on Plate Spe: 
Different Forms. 
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Plate Thickness Relative Tensile Strength 
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Not. I OVA gives the ime relation between gauge 
length and sectional area as occurs in a circular specimen with a 
gauge length of eight diameters 
Testing.—Employing the dimensions given in 
Fig. 1, which assumes a 50-ton testing machine, 


all test plates will divide into at least four specimens 
which are taken alternatively for tensile and bend 
tests: the former giving a measure of the tensile 
strength of the weld metal and the latter bent 
under standardised conditions provide a simple 
and accurate measure of ductility. Spare material 
is provided for impact, Brinell or micro-examina- 
tion tests when required. 

To ensure a reasonably axial the 
tensile specimens, it has been found advisable to 
grind along the edges of the plates to remove the 
burrs left from flame cutting, and to employ some 
simple form of self-adjusting grips such as are 
illustrated in Fig. 2, 

Testing of the bend specimens up to 90 deg. is 


loading on 


above . 


Seir-ApJvsTiInG GRIPS 





AND ROLLER JIG. 


PanBL_e 1V.—Tensile Tests on }-in. Plate. 





rensile Strength— Tons per 
sq. in. 
Specimen (}-in. Plate). 
No, 1 No, 2 No, 3 No. 4 
Elec.de | Elec.de | Elec.de Elec.de 
- 25-1 20-4 26-7 28-2 
¢Rad(Drilled) _ , 
> of 7 26-0 29-1 25°5 6-7 
) 25 _ fs 
27-0 29-0 28-8 30 -6* 
| 
2 Rad, ! 24-5 27-8 27-2 29-2 





24-1 24-6 | 25-3 0-2° 
4" UF 24-2 | 22-9 | 27-5 | 30-4 
ed) 
: 22-0 | 26-1 28-2 31-7 
23-0 | 27-3 | 26-5 | 28-8° 
25-0 25-0 26-4 28-5 
28-7 | 28-2 | 28-5 | 28-7 
23-2 27-7 | 25-8 | 25-0° 





No. 1. Brittle weld. Nos. 2, 3 and 4, Ductile weld. * Tests 


with soft plate, 


either direction relatively to the welded seam, 
ductility of the weld metal being measured by the 
angle of bend up to the point when cracking 
of the weld metal first occurs. 

It is recognised that the proposal for similar 
tensile and bend test pieces of the type described 
requires very careful consideration before it can 
be accepted and for this reason some of the more 
obvious of the possible shortcomings in the proposal 
have been investigated and are discussed in later 
sections. The type of specimen proposed has been 
used extensively in the Research Department of the 
Metropolitan-Vickers Electrical Company, Limited, 
where, at one time or another, most of the familiar 
types of weld test specimens have been prepared 
and comparisons of the machining times and costs 
have been made against those of the simple drilling 
operation required with the present proposal. It 
has been found that as a rule both the time and 
cost of machining are reduced to one-tenth by 
adopting the drilled specimens. Other costs and 
times for welding, flame cutting, &c., remain the 
same for most types of specimen. 
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In regard to the physical test results obtained by | equally well known for both, and therefore, other 
using the drilled specimens, it is evident that this | things remaining the same, choice would naturally 
type of notched tensile specimen will ensure in | fall on the }-in. drilled radius type on account of 
all normal cases a fracture through the weld. | its comparative cheapness. 

The degree of accuracy of the tensile strength} The modifying effect on the tensile strength 
obtained by this method is discussed in a later| obtained of the form of the specimens so far 
section. The proposed bend test of similar shape | discussed is based on the results of the tests carried 
to the tensile specimen is almost ideal in form,|out on unwelded plate specimens, and has led 
as the local reduction automatically concentrates | to the conclusion that a correction factor should 
the whole of the deformation into the weld metal | be applied to results obtained with any radiused 
and its immediate junction with the plate. After| type of plate specimen. These correction factors 
testing, the undistorted end plates provide a ready | have been determined for a number of different 
means for measuring the angle of the bend and | plate specimens and are well defined within small 
give an accurate and sensitive measure of the ducti- | limits. 

lity of the joint. However, the results of tests on welded specimens 

Tests have shown that a specimen of the proposed | described in the following section indicate that 
shape cut entirely from 3-in. plate without the welded |even such a simple correction does not seem to 
joint will generally bend through 160 deg. before | be necessary, and it appears to be very doubtful 
fracture occurs. Similar tests made on good| whether the differences due to the shape of the 
metallic-arc welds fail at about 90 deg., whereas | specimen found in the plate tests are repeated with 
tests on the same welds using parallel-sided speci- | welded specimens. 
mens give easily 180 deg. when bent round a radius Welded Specimens.—In the case of butt-welded 
of 3 in. specimens, all the results of tests made to establish 

It is therefore apparent that the proposed method | the effect on the tensile strength of the shape of 
and specimens will provide much more discriminat-|the Welded specimen have led to the belief that, 





Fig.3. BEND TESTS ON BUTT-WELDED Ya PLATE 








junction with the plate have already been pointed 
out. It has been found that the ‘use of such speci- ’ 
mens for both tensile and bend (or ductility) tests 
has very considerably simplified and cheapened 
the testing of welds, and experience extending 
over some thousands of such tests shows that 
it would be quite impossible to obtain equivalent 
information for a similar expenditure of time and 
money by any other known method. 

In the United States of America it is customary 
to measure the percentage elongation of the weld 
metal on the outer surface of a bend specimen 
which has been carried to the point where fracture 
is just commencing. In practice, the measurement 
of the percentage elongation over a curved surface 
and on a gauge length of the order of } in. is not 
readily carried out and is liable to considerable 
inaccuracy unless very carefully done. 

When measuring the percentage elongation, the 
writer has employed a gauge length equal to the 
thickness of the plate plus 4 in. This length is 
marked before testing on the tension side of the 
weld in the bend specimen by two fine parallel 
scribered lines. After bending, the distance between 
the scribered lines can be measured by means of a 
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ing tests for the improved welds which may be| within the range examined, no difference occurs | 
expected to develop in the near future than can be | and the results of tests on drilled-notch specimens, | 
supplied by the parallel specimen. One of the | radiused specimens, and parallel specimens are the | 
principal objections to the parallel-sided bend | same within the usual limits for welded joints when 
specimen is the ease with which apparently satis- | fracture takes place through the weld. A typical | 
factory bends can be obtained by localising the set of results on welded }-in. specimens of different | 
distortion in the plate adjacent to the weld, but forms are given in Table IV, from which it is evident | 
this fault does not occur with the proposed specimen. | that for practical purposes no such difference 

Discussion of Tensile Test.—It is anticipated | exists as is shown by the results of the plate tests. 
that some objection may be raised against the | It is, of course, possible that some minor difference | 
drilled-notch form of tensile specimen on the | exists, but if so, this is quite secondary to the | 
ground that the restraint exerted by the enlarged natural variations in the strength of the welded 





thin steel tape bent round the specimen or better 
by means of a small graduated wheel pivoted 
into the end of a handle and rolled over the surface 
of the bent specimen. The elongation is read by 
means of a magnifying glass focused on the 
graduated wheel and suitably secured to the handle. 

The former method is only strictly accurate 
if the tape has zero thickness although errors due 
to both parallax and the bending of the tape are 
of small account when the tape is 0-01 in. or less 
in thickness. 

In the general case, the error in the measurement 





































ends against the natural tendency of the reduced | 
section to contract during testing will lead to a | 
fictitiously high value of tensile strength with | 
ductile material and possibly a low value with | 
brittle welds. This phenomenon is well known, | 
and such a criticism is quite valid under ordinary 
circumstances, although in the present case of | 





welded joints and with the particular form of 
notch used, it appears, after careful investigation, 


very doubtful whether there is any difference 
between the results of tests on the proposed form 
of notched specimen and the parallel type when 
fracture occurs in the welded joint. 

Unwelded Specimens.—In order to ascertain 
to what degree the tensile results may be affected 
by the use of a notched form in relation to a radiused 
or parallel specimen, a number of tests have been 
made On specimens cut entirely from plate. These 
results are collected together in Tables II and III, 
in which the relative tensile strengths of the various 
forms of specimen are compared on the basis of 
1) per cent. for the parallel specimen. It is 
evident from the values given in the tables that 
to reduce the results of tests on any of the radiused 
forms of specimen into terms of the results on 
parallel specimens a correction factor would need 
to be applied. There can, therefore, be no real 
advantage from the point of accuracy in choosing, 
say, the 2-in. radiused form rather than the }-in. 

us, provided that the correction factor is! 


joints. | of the percentage elongation, due to the bending 
Certain of the results with the No. 4 electrode | of the tape, which is always positive, is given by 
marked by an asterisk, one for each shape of speci- | the following formula :— 
men, were made on soft plate in order to force Error to be from subtracted measured percentage 
fracture into the plate and are, therefore, not rele- . 5Ot 
vant to the previous discussion. An examination | °°?8*°" 
of the latter specimens showed that only the drilled- 
notch specimen failed through the weld, the| 
remainder breaking through the plate at various | 
distances from the welded joint. end f radius of former. 
The positions of the fractures and the sectional} Jt will be found for ¢ = 0-01 in., T = } in., and 
areas across the break were evidently determined | , — } in., that the error = J, which means that a 


2 


~ 


r+ 


where ¢ = thickness of tape, 
T = thickness of bend specimen, 


|by the support given to the plate by the harder | careful measurement of the percentage elongation 


weld metal and the enlarged ends. It was found) for this case will give 51 per cent. instead of 50 per 
that where fracture occurs in the plate the sectional | cent, 
area of the fracture becomes Jess as the radius! The measurement of the percentage elongation 
increases and is least in the parallel specimen. | of the outer fibres of a bend specimen, whilst, no 
The tensile strength of the radiused and parallel doubt, giving a measure of the ductility, is not so 
specimen, asterisked in Table IV, was found to be | clearly visualised in terms of the distortion of a 
roughly proportional to the area of the fracture. | structure as is the angle through which a bend test 
On the assumption, therefore, that the true plate | may be carried before fracture occurs. Further, 
strength is only obtained from the long parallel | the former measurement involves much greater 
specimens, it will be evident that the results of eare to obtain the same degree of accuracy as may 
the two tests on radiused specimens not only fail readily be obtained when measuring an angle, a 
to give any value for the tensile strength of the weld point of considerable importance to inspectors 
but are misleading in regard to the tensile strength }and works testing staff. During the process of 
of the parent plate. | bending a drilled-notch specimen, the outer fibres 
Discussion of Bend Test.—The advantages | of the weld metal forming the joint will be con- 
obtained by employing the driiled-notch bend speci- | tinuously stretching, and it appears feasible to 
men in confining the distortion to the weld and its' suppose that some relation exists between the 
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angle of bend and the percentage elongation of the notch specimens is less than one-tenth of that| packs are mounted, so that they form an iron core 


weld metal. 


In order to investigate the character of this | 


relation, a large number of tests have been made 
on bend specimens of various thicknesses prepared 
to the dimensions given in Fig. 1. The majority 
of the work has been done on butt-welded j-in. plate 
specimens, and Fig. 3, page 115, gives the results 
plotted as angle of bend against percentage elongation 
on a gauge length of } in. In this diagram, each 
point represents a separate test carried out to the 
point of fracture, and covers a wide variety of welds 
made with both bare and coated electrodes. The 
scattering of the points is, in part, explained by 
the tests being continued until cracks developed 
in the tension surface of the bend specimen. When 
estimating for the percentage elongation, the mea- 
sured width of the cracks was deducted from the 
total extension, but no correction was applied to 
the measured angle of the bend specimen, although 
this would, no doubt, be influenced by the surface 
cracks, 


Other tests with different thicknesses of plate, | 


both with and without welded joints, are brought 
together in Fig. 4, the individual points not being 
shown. The lines representing the different thick- 
nesses of plate do not appear to lie in the correct 
sequence of their thickness, a fact which is probably 
accounted for by the specimens given in Fig. 1 
not being geometrically similar for different thick- 
nesses of plate and not having a strict geometrical 
relation with the bending former. 

Experience has shown that for all thicknesses of 
plate when bending is carried out entirely in the jig 
the linear relation between angle and percentage 
elongation breaks down when the angle reaches 
approximately 100 deg. 

In order to preserve linearity, bend specimens 
should be removed from the jig at 90 deg. and the 
tests completed as shown by the small sketch in 
Fig. 4. 

Conclusions.—Welding being a comparatively 
new art, and involving processes which depend for 
their results on the operator to a more than usual 
extent, will, for some time to come, require more than 
the normal amount of supervision and testing now 
applied to older and less sensitive processes and 
products. It is for this reason necessary, in order 
to cope with the extra volume of testing, that the 
ordinary requirements for strength and ductility 
should be capable of easy and rapid determination. 

The Research Department of the Metropolitan- 
Vickers Electrical Company, Limited, after experi- 
menting with many different methods of test and 
forms of test piece, believe that these simple 
requirements for welded joints can be most satis- 
factorily determined by the methods described, 
convinced, after careful 
that the results obtained are truly indicative of the 
strength and ductility of the deposited metal 
and its junction with the parent plate. 

To sum up the position in regard to the proposed 


and are investigation, 


drilled-notch tensile specimen, evidence has been 
obtained that : 
For the Tensile Test 

(a) The effect of form on the tensile strength can 
unwelded plate specimens 
and correction factors have been determined. 


be corrected for in 


(6) The results of tests so far made on welded 
specimens have failed to exhibit any difference 
due to their form within the range investigated, 
and a correction factor is therefore unnecessary. 

(ec) The proposed drilled-notch specimens invari- 
ably break through the weld, whereas the radiused 
and parallel specimens frequently break through 
the parent plate. 

(d) In those cases where fracture takes place 
through the plate, the radiused specimens give 
neither the strength of the weld nor a true value 
for the strength of the plate. 

For the Bend Teat 

(a) The only serious alternative in the proposed 
test, #.¢., measuring the percentage elongation 
of the outer fibres of a bend specimen, is difficult to 
carry out, and has no direct significance when 
considering the distortion of a welded structure 
In General 


of the other forms of specimen investigated. 

It is not suggested that the determination of 
other physical properties of a weld or the necessity 
for other types of test can be eliminated or even 
reduced. For example, a determination of the 
strength and ductility of the deposit from a particu- 


lar electrode by the method described does not | 


obviate the necessity for making impact or fatigue 
tests where the service conditions require high 
impact or fatigue strength, although such conditions 
may be infrequent. Similarly, other types of test, 
such as the various forms of non-destructive tests, 
have a more or less definite and important field 
in no sense overlapping with the suggestions for 
tests made in the present article. 

In conclusion, the author wishes to record his 
thanks to the Metropolitan-Vickers Electrical 
Company, Limited, for permission to publish this 
work. 
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AmonG the galvanometers, wattmeters, ohm- 


meters, and other instruments shown by Messrs. | 


Crompton Parkinson, Limited, Chelmsford, mention 
may be made of a new type of tong-test ammeter. 
It may be recalled that these ammeters are essen- 


Fig.t2/—T \ i 


Fig.13. 
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Fias. 12 anv 13. Tone Test AMMETER; 
Messrs. CrompToN PARKLINSON, LIMITED. 


tially iron-cored moving-iron instruments, the core 
of which is split and hinged, so that the conductor, 
the current in which is to be measured, can be 
encircled. The hinged iron core is operated by a 
trigger, while alterations in range are effected by 
the use of differentially calibrated self-contained 
movements, which can be easily interchanged one 
for the other. 
the construction of which will be clear from Figs. 12, 
and 13, has tongs which can be used to encircle the 


conductors in underground link-disconnecting boxes, | 


and is provided with a reflecting mirror so that 


readings can be taken without difficulty below the | 


road or pavement level. The tongs themselves are 
ebonised, so as to avoid any risk of short-circuiting 
adjacent conductors. As regards general design, the 
magnetic circuit consists of two equal packs of 


| iron stampings, one of which is fixed and the other 
(a) The cost and time of machining the drilled- hinged to a die-cast aluminium-alloy frame. 


These 





The new pattern of this instrument, | 


| with two gaps, one a butt joint of low reluctance 
and the other of comparatively high reluctance, in 
which the movement operates. The movement 
itself is of the moving-iron type and is contained 
in a Bakelite housing. In another new type, which 
was also shown at the exhibition, the tongs and 
moving iron are of Mumetal, so that first-gracd: 
accuracy can be obtained on both alternatin 
current and direct-current circuits. 


illustration of the effect of the phase difference 
between pressure and current on the power and 
wattless components of a circuit. As shown in 
| Fig. 14, it consists of four sets of pointers which 
indicate volts, amperes, power and wattless compo 





camshaft. In addition, there is a fifth pointer 
which moves over a circular scale and enables the 
power factor to be adjusted to any desired figure. 
lagging or leading. The rotation of this pointer 
alters the setting of the cams. When the power- 
factor pointer is placed at unity on the scale and 
the camshaft is rotated by a knob, the pointers 
representing volts and amperes move up and down 
together and the reading on the power scale is 
equal to their product. If, on the other hand, the 
power-factor pointer is set to give a lagging power 
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Fie. 14. Powerr-Factor DEMONSTRATOR ; 
Messrs. CromMPpTON PARKINSON, LIMITED. 


factor of, say, 0-6, the times of maximum current 
| and voltage will no longer coincide and the corre- 
| sponding effect on the useful power will be indicated 
/on the power scale. The instrument is mainly 
|intended for demonstrating the technical side of 
| the power-factor problem to the lay consumer or 
| to students. 

Messrs. Henry Hughes and Son, Limited, 59, 
Fenchurch-street, London, E.C.3, were showing 
|some new models of their marine echo-sounding 
gear. As will be remembered from previous des- 
| criptions, the sound wave in this equipment is set up 
by the magneto-striction effect produced in certain 
metals by an alternating-current field, the latter being 
| obtained by the discharge of a condenser through 
}an inductance. This wave is reflected from the 
|sea bottom and received on similar apparatus to 
that by which it was transmitted. On the present 
occasion, this signal was amplified and used 


The same firm were showing a power-factor 
demonstrator, which is intended to facilitate the 


nent, respectively, and are connected to an adjustable 
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discharge a condenser through a revolving coil 
system to which a pointer was attached. This 
instrument is illustrated in Fig. 15, the arrangement 
being such that a steady indication of the depth is 
given on an open scale. The recording instrument 
working on the same principle has now been adopted 
for use on launches for the survey of shallow waters. 
There are two ranges from 0 to 125 ft. and from 
100 to 225 ft., the scale being about ,-in. to 1 ft. 
In a larger size for use on ships, depths exceeding 


a view of which appears in Fig. 16. This has five 
direct-current ranges from 0 to 1, 0 to 7-5, 0 to 30, 
0 to 150, and 0 to 750 milliamperes, respectively, 
and six direct-current voltage ranges from 0 to 3, 
0 to 15, 0 to 150, 0 to 300, 0 to 450, and 0 to 600 volts, 
respectively. It can also be used to measure 
alternating-current pressures from 0 to 15, 0 to 150, 
0 to 300, 0 to 450, and 0 to 600 volts, and resistances 
from 0 to 50,000 ohms, 0 to 150,000 ohms, 0 to 





750,000 ohms, 0 to 7-5 megohms, 0 to 15 megohms, 
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1,000 fathoms can be recorded, giving a range of 
about 140 fathoms at one time spread over 5 in. of 
chart paper. The total depth is charted in twelve 
separate ranges of 140 fathoms; the latter being 
arranged to overlap so as to prevent a loss of 
record when changing over. 

The use of the copper-oxide rectifier for the mea- 
surement of alternating currents was interestingly 
illustrated in two instruments, which were shown 
for the first time on the stand of Messrs. Ferranti, 
Limited, Hollinwood. The first of these is the 


APPARATUS FOR DETERMINING THE COMBUSTIBILITY 
or Coke; Mrssrs. Bairp anp TaTLock (LONDON), LIMITED. 





combined alternating and direct-current test set, 





Fie. 18. and 0 to 30 megohms, 


respectively. The first 
of these resistance 
ranges is self-con- 
tained, while for the remainder an external direct- 
current source varying from 3 volts to 600 volts 
has to be used. 

All the voltmeter ranges have a resistance of 1,000 
ohms per volt, and only two scales are necessary, 
one for volts or direct-current milliamperes, and 
the other for ohms. The various ranges are brought 
in by a switch on the front of the instrument and 
by socket-type terminals and plugs. As will be 
seen, the leads either terminate in crocodile clips or 
in test prongs. A cylindrical plug-in resistance is 
used for both alternating and direct-current readings, 
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Fie. 19. Boms CALORIMETER ; 


(Lonpon), Limirep. 


which exceed 300 volts. As has already been 
mentioned, the alternating-current pressures to be 
measured are rectified by a self-contained copper- 
oxide rectifier, while the external source for the 
resistance readings consists either of a self-con- 
tained torch battery in the case of the lower 
ranges, or of a direct-current source of appropriate 
value. The instrument is contained in a rectangular 
case of moulded insulating material and has a scale 
length of 24 in. 
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The same principle is embodied in the 
combined alternating-current and direct- 
current instrument, which was shown by 
the firm. This consists of a moving-coil 
movement which is connected directly 
to a direct-current source or to an alter- 
nating-current source through a copper- 
oxide rectifier by moving a small switch. 
The full-scale readings are 50 millivolts 
and 5 volts in the two cases. Both 
these ranges have resistances of 1,000 
ohms per volt, giving additional ranges 
of 0 to 1 milliampere on both direct 
and alternating current. Other ranges 
can be obtained by the use of suitable 
external multipliers. The instrument 
is available in the projecting, flush or 
portable patterns. 

Among the equipment for fuel analy- 
sis which was exhibited by Messrs. 
Baird and Tatlock (London), Limited, 
14-17, Cross-street, Hatton-garden, Lon- 
don, E.C.1, mention may be made of the 
apparatus for determining the combus- 
tibility of coke, which is illustrated in 
Figs. 17 and 18. The method employed 
in this device consists essentially in determining 
the minimum air current in which coke of a 
certain size will continue to burn after ignition 
under standardised conditions. The coke under 
examination is placed in the transparent fused 
silica tube marked D in Fig. 17, which is sup- 
ported on a loosely-fitting Gooch perforated disc E. 
The amount of coke employed is adjusted so that 
its upper surface is level with a line etched 
round the tube 10 mm. from the top. A detachable 
electrical heater C, over which is laid a Gooch 
disc B, is placed above the coke and is connected 
to the mains through the terminal] rods L and L'. 
The tube D is supported in a rubber bung J, which 
is protected from excessive heat by a layer of asbestos 
board G. The bung is also protected from the 
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heating effect of the waste gases by the tube H, 
which is sealed on to the tube N, the annular space 
between these two tubes being kept cool by the 
incoming gases. The combustion tube D is com- 
pletely enclosed by the Pyrex glass cover A, the 
latter being made air-tight by the rubber bung. 
The apparatus is arranged so that the heater 
can be readily detached, and the silica tube D 
removed for weighing. During an experiment air 
is forced by a blower through a large reservoir to 
minimise fluctuations, through capillary flow 
meter and gas meter and through a train of scrubbers, 
(to remove water and carbon dioxide) to the inlet 
K and then over the heater coils and downwards 
through the coke, finally escaping through the 
outlet M to the fume chamber. The flow of air 
can be adjusted by a screw clip and is determined 
by the gas meter and a stop watch. 
The same firm were showing a new form of bomb 
calorimeter, a section through which is given in 
Fig. 19. This consists of a stainless steel body, 
which is machined from the solid, this material 
having been found so resistant to corrosion that no 
platinum or vitreous enamel lining is necessary. 
The steel used for the lid and union nut is heavily 
plated with chromium. The pressure-tight joint 
between the lid and the body is made on a gasket 
of special composition, which is recessed into the 
groove of a tongue-and-groove joint. This joint 
has been designed to seal the bomb completely with 
very little effort, the cast-iron socket and wrench 
provided being intended mainly for convenience. 
As the gasket is recessed, it cannot come into contact 
with hot gases or be accidentally damaged and, 
since little force is required to make a tight joint, 
it is claimed that the wear on the screw threads is 
negligible. The single valve is of the Schrader 
motor-tyre type, an arrangement which, it is 
claimed, not only dispenses with a packing gland, 
but simplifies operation. The oxygen from the 
cylinder itself opens the valve when the bomb 
is being filled, while closing is effected auto- 
matically by the internal pressure when charging 
is complete. The cap, with which the valve is 
provided, counteracts any small leakage that 
may occur. At the conclusion of a test this cap 
is removed and the solid end of the tommy bar 
with which it is fitted is used to depress the valve 
and so release the gases. The valve itself can be 
quickly removed by using the slotted end of the 
bar. Like the bomb body, the electrodes are of | 
stainless steel, each being provided with a saw 
cut in which the fuse wire is gripped by a sliding 
sleeve. This, it is claimed, enables a good electrical 
connection to be made with a minimum length of 
wire and reduces the chances of misfire. It is 
strongly recommended that platinum should be 
used as a fuse wice and that a cotton fuse consisting 
of a 3-in. length of white sewing cotton should be 
attached to its centre, so that it dips into the crucible, 
but does not touch the sample. The crucible, 
which may be of either platinum or silica, preferably 
the latter, is supported in a stainless-steel ring 
which is attached to a boss, the latter being slipped 
over the longer electrode and held in place by a 
setscrew, as shown in Fig. 19. The stirring mecha. 
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simple practical formule for such an impact-factor 
allowance giving results in reasonable agreement 
with theoretical analysis is both desirable and possible. 


bridge and load characteristics involved in any exact 
solution of the problem, and the five possible states 
of maximum bridge oscillation. Only one of these 
five conditions can be the criterion for a given span 
and loading. In the first stage of the investigation, 
general expressions for the Impact Equivalent Uni- 
formly Distributed Load (E.U.D.L.) are given in terms 
of the dynamic magnifier and also in terms of the 
central dynamic deflection. The former used to 
derive formule for the Impact E.U.D.L. with skidding- 
wheels conditions in terms of the relevant bridge and 
load characteristics for the two conditions of maximum 
oscillation with the springs of the locomotives “‘ locked ” 
by spring friction. The latter is used to derive formule 
for the Impact E.U.D.L. with skidding-wheels condi- 
tions in terms of all bridge and load characteristics 
for the two conditions of maximum oscillation at 
synchronism with the springs of the 
acting. In this stage of the investigation, selective 
formule are also derived by means of which it is 
possible to determine which of the five stages of maxi- 
mum oscillation is the criterion for any given span and 
loading. This stage concludes with a consideration 
of the effect of the tenders and following train on the 
values of the impact given by the analytical formule. 

The analysis of the skidding-wheels conditions is 
continued in the second stage of the investigation. 
Simplifying approximations are made to the formule 
derived in the first stage for the impacts at synchronism 
with springs free. Approximate formule are also 
derived in terms of all bridge and load characteristics 
for the Impact E.U.D.L. with the springs free at the 
limiting speed. A general process of simplification 
is then introduced whereby all the formule are 
expressed in terms of hammer blow, span-length, 
free frequency and functions of the dead and live 
loads only. 

In the third stage of the investigation, consideration 
is given to the effect of the diameter of the driving- 
wheels of the locomotives. It is believed that the 
errors introduced by assuming that a skidding loco- 
motive delivers an unlimited number of impulses of 
constant magnitude to the span may be considerable, 
especially for long and for short spans. An approxi- 
mate method is submitted for reducing the impact 
results obtained in the two previous stages to allow 
for the fact that the driving-wheels deliver only a 
limited number and magnitude of impulses during 
the passage of the load over the span. 

The final simplification of the problem is reached in 
a fourth stage, by assigning a minimum wheei diameter 
to the gauge of railway under consideration, and a 
range of variation of bridge masses and free frequencies. 


18s 


The analysis first considers the large number of 


locomotives | 
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longitudinal horizontal axis have been found to var 
directly as the speed, but when the angular movement 
is translated into terms of increased rail-pressure, th 
engine spring constants modify this considerably. 
The lurching effect cannot be calculated directly from 
the spring calibration. A further correction is required 
to allow for inertia effects, the hammer blow of th: 
unsprung mass, and the elasticity of the system. Th« 
behaviour of locomotive laminated springs unde: 
pulsating loads has been investigated by means of « 
special machine. For investigating the effect of rail 
joints and track irregularities, a satisfactory instrument 
was eventually obtained by strengthening and adaptiny 
a Fereday-Palmer stress-recorder. Important con- 
clusions were arrived at in regard to the effect of the 
gap between the rail-ends, the condition of wear at 
| the rail-ends, the hogging of the rails at the joint, and 
| the amount of the blow expressed in tons of additional 
load, which was found to increase with a fractional 
| power of the speed and not as the second power, as 
stated in the British Bridge Stress Committee’ 
report. 
| In the second part of the paper the dispersion of 
horizontal forces in short-span bridges caused by 
| braking and traction is dealt with. The object of th: 
| experiments was to ascertain the manner in which the 
| forces are dispersed from the rails into the substructure. 
the magnitude of the total forces themselves not being 
the subject of the investigation. Provided that th 
running-rails are tightly connected throughout th: 
bridge and well on to the abutment, the problem. 
broadly speaking, resolves itself into determining 
the relative longitudinal stiffness of the track and th« 
stiffness of the masonry against horizontal forces 
In the first series of experiments, carried out on multipl 
span bridges up to 40 ft. in clear span with the tightness 
lof the running-rails and guard-rails varied. the test 
| spans were mounted on special roller rocker bearings 
at each end and anchored longitudinally to the masonry 
by a special link. Records from  stress-recorders 
|applied to this link during the test runs enabled th 
|longitudinal forces which passed to the masonry 
via the link anchorage to be accurately determined. 
In those tests in which the guard-rails (which it is the 
practice on the North Western Railway to fix at the 
ends of all high bridges) were tightly fished and the 
running-rail connections were left loose at the girdet 
ends, it was demonstrated that the guard-rails 
about 80 per cent. as efficient as the running-rails in 
taking a share of the horizontal forces. This forms 
an additional justification for the use of guard-rails. 
The axial load passing through the rails, both ahead 
and behind the locomotive, was calculated from optical 
records of the stress in special “ track links,” inserted 
in the line on the bridge at the required positions, when 
the locomotive passed over the test section hauling a 
full load. The actual drawbar pull was determined 
from a continuous record in a special drawbar fitted 


are 





rhe upper and lower probable limits to the number of 
units of axle-loading and the magnitude of the engine | 
hammer blow for the given gauge are also fixed. Net 

maximum-impact curves are then plotted in accordance | 
with the methods given in previous stages of the analysis | 
for a series of loadings of which the hammer blows and 
axle-loadings vary widely between the limits that 
have been fixed. Formule for the impact-factor 
allowance are then derived in terms of span-length, 
hammer blow and number of units of axle-loading, 
such that when converted to equivalent uniformly 
distributed load they will satisfy the complete range of 
hammer blows and axle-loadings between the agreed 





to the first wagon behind the engine. Tests mad 
on a ballasted deck bridge of three 40-ft. spans on 
relatively stiff piers showed that each pier or abutment 
bridge absorbed approximately 20 per cent. of the 
tractive force, the remaining force passing into the 
approaches via the running-rails. 

Tests of braking effects were carried out on th 
bridge used for the tractive effort tests, the forces 
passing through the rails being determined by the same 
method, while the braking force was calculated from 
the deceleration when the brakes were applied. The 
maximum indicated braking force is compared with 





limits and will give a curve for any specified hammer | the sum of the forces passing through the rails during 
blow and axle-loading to cover with a reasonable | the time the maximum braking force was being applied. 
degree of accuracy the net maximum impact obtainable | Except in the case of a single span, relief given by 
with any mass-frequency combination. the track was in good agreement with that obtained 





nism consists of an enclosed impeller, which is 
coupled to an electric motor or to a hand-wheel. 


(To be continued.) 


Voving-Load Stresses in Short-Span Railway- Bridges. 
By W. E. Gerson, B.Sc., Assoc.M.Inst.C.E. 


This paper describes tests made by the Bridge 
ranch of the North Western Railway as part of a 
comprehensive experimental investigation undertaken 
|by the Bridge Committee of the Indian Railway 
Board in order to determine the reserve of strength 
. p lin existing bridges, keeping in view the effect of the 
Foxier, M.Inst.C.E., and H. GREET, | heavier locomotives which are being introduced, and 
B.Sc., Asvoc.M.Inst.C.E. }also to formulate rules for new designs. The first 
Work has been carried out by the authors in an| part of the paper, which deals with the impact effects | 
attempt to provide a rational and reasonably simple | produced by vertical forces, is based on the British | 
solution of the problem of one of the chief causes of | Bridge Stress Committee’s earlier work, which it was | 
impact on the main girders of railway-bridges, namely, | intended to extend, where extension or further investi- 
hammer blow. As a result of this, it is suggested | gation was considered necessary. 
that the present practice of allowing for the effect of | The impact effect is found to be made up of three 
the dynamic stresses by means of an impact-factor | partial effects, namely, the hammer blow of the loco- 
multiplier of the maximum static live load should be | motive, the lurching or ro!ling of the live load, and the 
retained, but that each of the known causes of impact, | effect of rail-joint and track irregularities. The 
such as hammer blow, lurching, and track irregularities, | British Committee's conclusions in regard to the 
should be separately computed. The derivation of hammer blow were generally confirmed. 
The lurching or rolling of the locomotive has been 


HAMMER BLOW AND MOVING-LOAD |, 
STRESSES ON RAILWAY-BRIDGES.* 


Hammer-Blow Impact on the Main Girders of Railway 
Bridge s 





By R. W. E. 


| 


* Abstracts of Papers read before the Institution of | investigated in considerable detail with special instru- | 
Civil Engineers, on Tuesday, January 23, 1934 


ments. The amplitudes of the oscillations about a 





lin the tractive effort tests. 


| to 


In the tests on the single 
span, the braking force exerted by the tank engine 
allotted was considerably less than in the case of the 
tender engines, and the greater relief afforded by the 
rails was probably due to less slipping over bearing 
lates under a smaller horizontal force. 

Tests to determine the longitudinal stiffness of the 
track were made with a pair of “ track links” similar 
to those used in the foregoing tests. These were 
inserted at a joint in a section of ballasted road laid 
with 90-lb. flat-bottomed rails on bearing plates spiked 
ordinary softwood sleepers. The results gave 4 
stretch of 0-002 in. per ton for a pair of rails, the stiff- 
ness, therefore, being 500 tons per inch, the whole of 
the applied force being transferred to the ground in 4 
length of 30 ft. from the joint. This result can be 
applied to any particular bridge where the longitudinal 
forces are likely to be critical. 


Cotour-Lieunt SIGNALS ON THE LONDON AND NORTH 
Eastern Rarmtway.—Colour-light signals are bei 
installed between Hackney Downs and Seven Sisters 0! 
the London and North Eastern Railway. An orde! 
been placed for a similar installation between C! 


i 


j}and Hackney Downs, and a further order has been ¢1\ 


for the installation of these signals on the Seven Ste! 
and Entield line. 
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LABOUR NOTES. 

WritInc on January 22, Mr. W. S. Tower, executive 
secretary of the American Iron and Steel Institute, 
says that, as the steel industry enters upon the sixth 
month of its operation under the Steel Code, a survey 
of the results, and of the outlook, shows that the most 
important and indispensable commercial feature of 
the arrangement is the provision for open prices. 
Without this open-price provision, the industry would 
be, he declares, practically helpless in making any 
effective contribution to the Administration’s recovery 
effort. The case is different, however, because condi- 
tions of fair competition and stable markets have 
taken the place of the disastrous market conditions 
that prevailed during the lean years. The first 
beneficiary of the Steel Code has, of course, been 
Labour. Most steel companies operated “in the red” 
in 1933, and, without the prospect of stable markets, 
the industry could not possibly long continue to 
support the benefits to Labour. From last June, the 
first month for which steel mill employment and pay- 
rolls were compiled in connection with the Code, till 
November, the latest month for which figures are 
available, the direct outlay for wages, exclusive of 
salaries, by the steel industry, showed, it is computed, 
an increase per ton of finished steel produced of 70 per 
cent. 


In June, according to Mr. Tower, the approximate 
production of finished rolled steel was 1,870,000 tons, 
and the total wages, exclusive of salaries, paid to mill 
labour amounted to 24,434,000 dols., or 13 dols. a ton. 
In November, the output was approximately 1,110,000 
tons of finished rolled steel, and the wages paid were 
24,838,000 dols. or 22 dols. a ton. Thus, with produc- 
tion down by 40 per cent., wage earners actually were 
paid 400,000 dols. more in November than in June. 
This was the result, it is pointed out, of increased wage 
rates and reduced hours. The factor of smaller 
production also played a part in lifting the wage 
outlay per ton. In November, average hours of labour 
were about 27-8 per week, as compared with 39-4 in 
June. Before the introduction of the Code, any 
considerable increase in volume of output would 
automatically cut down the wage outlay per ton. 
This will be less true henceforth because of the Code 
restriction in respect to maximum hours and a mini- 
mum wage. With a 70 per cent. operation, it is 
estimated that 125,000 more men would have to be 
added to steel mill payrolls. 


A great deal of misconception exists, Mr. Tower 
goes on to say, about steel prices. It is not generally 
realised, he suggests, that steel prices reached their 
post-war peak in the spring of 1923. From that 
point, there was an almost uninterrupted decline until 
the bottom was reached in the spring of 1933. From 
that time till the present, he points out, there has been 
a relatively small advance in the average of steel 
prices—less than the advance for general wholesale 
commodities, which are now about 20 per cent. above 
the low level of 1933. The second beneficiary of the 
Steel Code has been the consumer. Stable markets 
for steel are not only necessary to support the heavily- 
increased wage burden; they are also, it is claimed, of 
distinct benefit to consumers. The chief advantage to 
users of steel will be the banishment of speculation in 
prices, together with secret practices, which have 
long been prevalent in the steel industry. Under 
the Steel Code, there is one price basis for all users, 
is a result of which secret price concessions cannot 
put one user at a competitive disadvantage with 
another in the same line. “ The plain truth is,” Mr. 
Tower says, “ that in past years much steel was sold 
on the basis of cut prices, easy credit terms, and other 
concessions. This not only was destructive to normal 
profits in the steel industry; it also brought about a 
state of confusion throughout the trade and among 
consumers. Everyone was working in the dark, 
each hoping to gain a special edge over his competitor. 
rhe Steel Code has brought the whole price situation 
out into the open light of day. Members of the Code 
are compelled to list their prices with the American 
[ron and Steel Institute.” 


No attempt is made, Mr. Tower points out, to fix 
prices ; the price filed by a particular company becomes 
the publicly-announced figure for that company, and 
o change can be made except by filing a new price. 
If a new price is filed, other producers will, naturally, 
strive to meet it, and the result will be greater uniform- 
ity. “ Competition,” Mr. Tower concludes, “ has not 





been lessened in the industry by the open-price policy, 
ut rather has been intensified and turned into new | 
snd more healthy and constructive channels. The | 
possible benefits to the owners of the steel companies— | 
that is, the security holders—still lie in the future. | 
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Very properly, Labour and consumers are the first to 
derive direct benefits ; but unless the steel industry is 
able to earn a fair profit and make a fair return to 
investors, as well as provide a decent living wage for 
its employees, the recovery effort in the steel industry 
under the Code will not prove a permanent success.” 


In the course of an interview with the Home Secretary 
last week, a deputation from the General Federation 
of Trade Unions suggested a number of amendments 
to the Workmen’s Compensation Acts. The proposals 
submitted sought to provide that there should be a 
scheme of compulsory insurance by employers against 
risks of injury to their workmen: that the limitation 
under which a workman can recover compensation for 
a scheduled disease only if it is due to the nature of 
some employment in which he has been employed 
during the twelve months previous to his disable- 
ment or suspension, should be abolished; that the 
determination for the purposes of compensation of 
average weekly earnings should be based, not on 
actual average earnings, but on the normal wages 
for a full working week; that provision should be 
made for payment of damages for loss of limb or dis- 
figurement or other similar injury, in addition to any 
compensation payable for loss of earning capcity. 


Addressing the annual conference of the General 
Federation of Firemen’s, Engineers’ and Deputies’ 
Associations, Mr. W. J. Miller, the president, said that 
from their point of view and experience, the Mines 
Regulations were not sufficiently up to date. Modern 
mining had intensified the evils to underground mine 
workers on account of the dust and poisonous fumes— 
the former as a result of power machine drilling and 
mining, and the latter through the vast number of 
shots fired, poisoning the air with fumes from explosives. 
The number of sick miners one heard of from different 
districts, and suffering from chest troubles, was alarm- 
ing, and called for closer investigation into those 
diseases with a view to finding a remedy. The con- 
tinued refusal of the mine-owners to establish national 
agreements gave little encouragement or confidence to 
those working in the mines. A national agreement, 
with local committees to deal with local matters, would 
do more to establish confidence, and do more good for 
the trade than any proposal put forward for district 
schemes, and it must come sooner or later. 


Industrial News, a publication of the Trades Union 
Congress General Council, directs attention to the fact 
that, in addition to the commemoration of “ the martyr- 
dom of the Dorsetshire labourers,” there will be this 
year one or two trade union centenaries. Trade unionists 
in Derby are arranging to celebrate, on March 17, the 
centenary of the Derby ‘Turn Out,” which occurred at 
the first silk mill in England and lasted for four months— 
November, 1833, to March, 1834. The stoppage was 
due to the refusal of the employers to allow the workers 
to belong to a trade union. It was the largest of its kind 
undertaken by the Grand National Trade Union, and 
over 1,500 workers were involved. The strikers tried 
to start a factory of their own, but failed. The mayor 
has promised to take part in the celebration, and the 
Allied Engineering Trades Joint Committee are co- 
operating with the Derby Trades Council to ensure 
its success. 


This is also the centenary year of the National Union 
of Vehicle Workers. Records of local organisations of 
vehicle workers go back further than 1834; existing 
documents, in fact, prove the active existence of local 
friendly societies of coachmakers before 1812—that is, 
before trade unionism was legalised in 1824. The 
National Union of Vehicle Builders dates its continuous 
existence from 1834, when the various coachmakers’ 
societies, and other bodies of craftsmen, amalgamated. 
The United Society of Boilermakers and Iron and Steel 
Shipbuilders is also to mark the completion of its 
one hundred years of existence in suitable fashion. 


The Standing Orders of the Governing Body of the 
International Labour Organisation at,Geneva have been 
altered to permit of the enjoyment of additional privi- 
leges by “‘ observers ”’ representing Governments which 
are not members of the Geneva organisation. Although 
the United States were not mentioned during the dis- 
cussion, the change is understood to have been made 
to accommodate them. At its recent annual conven- 
tion, the American Federation of Labour decided to 
ask Washington to appoint Government “ observers.” 


The editor of the Machinists’ Monthly Journal, the 
official organ of the American International Association 
of Machinists, points out in the January issue that 
‘‘ ample opportunity is given skilled workers to organise 








| cond enter into collective bargaining with employers on 
all matters not covered in codes.’ ‘* Therefore,” he 
proceeds, “it must be apparent that when all workers 
in industry organise into legitimate unions under the 
banner of the American Federation of Labour, it will be 
possible to open negotiations looking toward the fixing 
of classified rates for skilled workers. Until we can 
proceed at some lengthalong these lines, our members— 
new and old—need not expect their local and Grand 
Lodge officials to accomplish the impossible. What 
we need now is the loyal support of all members and a 
willingness on their part to help build up our member- 
ship to a point where we can truly claim representation, 
when negotiations are opened with any industry. 
Little is to be gained by becoming impatient or dis- 
couraged because desired results are not quickly 
obtained. Nor will matters be hastened if men drop 
their membership for this reason. There is only one 
way to obtain consideration for recognition of the 
rights of skilled workers, that is, through collective 
bargaining—and there can be no collective bargaining 
without organisation. ... The N.R.A. offers real 
opportunity to all workers in industry to obtain a more 
equitable share of the national income.” 


The Industrial Commissioner of New York State 
points out in the December issue of his Bulletin that 
contractors engaged on any work for the State of New 
York are now required to secure proof of workmen’s 
compensation coverage as a preliminary qualification 
demanded by the Department of Public Works. The 
proof of coverage must be in the form of a certificate 
of insurance issued by a carrier authorised to write 
compensation insurance in the State. By the terms of 
this certificate, which is in accordance with the form 
approved by the Industrial Commissioner under 
Section 57 of the Compensation Act, the insurance 
carrier agrees to inform the Department of Public 
Works if and when a coverage policy has terminated 
prior to the expiration date. 


The New York State Department’s Division of 
Statistics and Information reports that the decline in 
employment noted during October, in firms making 
metal products, continued in November, with the metal 
group as a whole showing a further decrease of about 
4 per cent. Pay-rolls, however, were a little higher 
than in October. Losses continued to be reported by 
the iron and steel and automobiles and automobile 
parts divisions. Decreases in employment occurred 
also in structural and architectural iron, brass, copper 
and aluminium, and railroad equipment and repair 
shops, but wage payments were somewhat higher. 


Discussing the provisions of the Government’s new 
unemployment measure in the General Council's 
monthly periodical, Labour, Mr. J. L. Smyth, secretary 
of the Trades Union Congress Social Insurance Com- 
mittee, says :—‘‘ The financial proposals in the Bill 
are to the effect that local authorities are to contribute 
60 per cent. of the amount which the relief and adminis- 
tration of able-bodied unemployed cost them in the 
year ending March 31, 1933, and they are to continue 
that payment for five years. This means continued 
penalisation of industrial areas. They are to continue 
bearing an absolutely unfair proportion of a national 
responsibility. They have carried that burden too 
long already, and, no doubt, they will insist now that 
national resources should meet national liabilities.” 


In the course of an article in the same issue of 
Labour on the outlook, Mr. A. Conley, the chairman of 
the Trades Union Congress General Council, says :— 
“Conditions seem to be on the mend in practically 
every industrialised country. It is not unreasonable, 
therefore, to hope that the upward movement will be 
maintained, and perhaps will go on with accelerated 
speed in the New Year. If these predictions are ful- 
filled—and we all earnestly hope that they will be— 
the trade unions must emphatically assert the claims 
of the wage-earners to better wages and conditions of 
employment.” 








Buyers’ GuIpE To THE Moror Inpustry.—The 
Society of Motor Manufacturers and Traders, Limited, 
| 83, Pall Mall, London, 8.W.1, has issued the 1933-1934 
edition of its Buyers’ Guide to the Motor Industry of 
Great Britain. The little book has been compiled j Bs 
|information supplied by the members of the British 
| manufacturers’ section of the Society, and is intended to 
| serve as a general guide regarding the source of supply of 
| the majority of materials and products employed in the 
construction, use, and maintenance of all types of motor 
| vehicles, aircraft, motor boats, &c. Copies may be 
| obtained on application to the Society. he Guide is 
| gratis, but applications for it to be sent through the post 
| Should be accompanied by the requisite postage (inland 
| 3d.). 
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THE LOSTOCK BOOSTER STATION | 
OF THE MANCHESTER CORPORA- 
TION WATERWORKS. 


In an article on water supply in England, by Mr. 
A. L. Choriton,* reference was made to the Lostock 
Booster Station of the Manchester Corporation Water- 
works as forming an important illustration of the 
method of oltaining mechanically a steeper hydraulic 
gradient in water mains, and so rendering additional 
gravity-flow mains unnecessary when a larger water 
supply than that originally demanded is called for. 
In view of the water shortage reported in various 
parts of the country recently, e¢.g., South Wales, it is 
felt that further particulars of this plant may be of 
interest, especially since some additions have been made 
since the original paper upon it,t referred to by Mr. 
Choriton, was read. Through the courtesy of Mr. 
W. F. H. Creber, M.Inst.C.E., F.G.S., chief engineer 
of the Manchester Corporation Waterworks, we are 
able to give these particulars, and to illustrate them 
by Figs. 1 to 8, on this page and on page 124. 

The water concerned is the main supply to Manchester 
from Lake Thirlmere, and reaches the station at 
Lostock, north of the city. by way of four pipe lines, 
all of which were originally intended to have been 
carried to the service reservoirs as and when the 
demand increased. The adoption of the centrifugal- 
pump booster plant has, however, rendered the 
extension of one of the lines unnecessary, and the 
increased supply is now conveyed by only three aque- 
ducts from Lostock to the reservoirs, a much more 
economical method. The situation of the station 
relative to the reservoirs is shown in the map, 
Fig. 1, on which the route of the aqueducts is also 
indicated, whilst sections are given in Figs. 2 and 3. 
The length of the aqueduct between Lostock and the 
Prestwich reservoirs, situated north-west of the city, 
is 12 miles 50 chains, and as will be seen from Fig. 2, 
it keeps on fairly high ground until very near to the 
reservoirs, the top water level of which is 352 ft. 10 in. 
above ordnance datum. The other aqueduct is longer, 
as it takes a southerly route round Manchester to the 
Audenshaw reservoirs, on the east of the city. From 
the section given in Fig. 3, it will be seen that the 
general level is lower than that of the Prestwich 
aqueduct. The length of the aqueduct from Lostock 
to the Audenshaw reservoirs is 23 miles, and the top 
water level of the reservoirs is 323 ft. above ordnance 
datum. It will be noticed in Fig. | that the aqueducts 
are indicated by a single heavy dotted line. There are, 
however, three pipe lines, which run together to about 
Little Hulton, at which point the aqueduct forks, two 
of the pipe lines, Nos. 1 and 2, going to Prestwich, and 
the remaining one, No. 3, to Audenshaw. 

The arrangement of the plant is shown in Figs. 5 to 
7, page 124. The incoming pipe lines enter the station 
on the left, and are four in number. Lines Nos. 1, 2 
and 4 are cross-connected, there being at the time of 
Mr. Hallam’s paper, viz., 1926, only one set of pumps 
installed to deal with these lines. A second set was 
installed in 1929, and the final set, which handles the 
water from No. 3 line, was put down in 1932. Line 
No. 4 terminates in the station, and the other three only 
are continued to the reservoirs, as shown to the right of 
Fig. 5. The delivery capacities under gravity flow of 
these three mains are approximately 7,000,000 gallons 
and 9,500,000 gallons a day for Lines 1 and 2, respec 
tively, and 12,500,000 gallons a day for Line 3, i.e., a 
total of 29,000,000 gallons a day. The corresponding 
capacities with the booster plant in operation are 
12,000,000 gallons, 16,000,000 gallons, and 19,000,000 
gallons a day, respectively, i.e., a total of 47,000,000 
gallons a day. The actual amount dealt with at the 
present time is about 42,000,000 gallons a day, so 
that it is clear tha* a considerable reserve capacity 
exists. The economic advantage of the booster 
system, instead of continuing No. 4 pipe line and 
using it under gravity flow, will be equally apparent. 

In addition to Figs. 5 to 7, showing the arrange- 
ment of the plant in relation to the pipe lines, 
views of the interior of the station are given in 
Fig. 4, on this page, and in Fig. 8, page 124. From these 
it will be clear that the pumps are all of the single- 
stage centrifugal type, with double inlets to the 
impellers, and driven firect by electric motors. 
There are four pumps to each pipe line, arranged in 
three rows over the lines, as seen in Fig. 4. In this 
view, the pumps at the right are those of Line 1, those 
in the middle of Line 2, and those in the background 
of Line 3. A closer view of the latter pumps is given 








BOOSTER STATION; MANCHESTER WATERWORKS. 


MR. W. F. H. CREBER, M.INST.C.E., CHIEF ENGINEER. 
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Fie. 4. Interior or STaTION. 





in Fig. 8. Each line has its own control panel, the 
positions of which are indicated in Fig. 5. From | 
this figure it will be seen that of the three bays forming | 
the station building, two are occupied by the pumping | 
units, and the third contains the transformer and 
converter equipment with switchboards. The elec- | 
trical plant may be first dealt with. The current is | 
* ENGINEERING, vol. cxxxvi, page 401 ef seg. (1933). 

t ENGingeRn@, vol. cxxii, page 793 (1926). 





obtained from the electricity supply of the Corporation ; 330 kVA, for the supply to Nos. 1 and 2 rotary con- 
of Bolton, and duplicate feeders are provided in case | verters, and one of the same step-down ratio, but of 
of breakdown. The incoming current is 6,500 volts, | 440 kVA, for No. 3 rotary converter. The auxiliary 
three-phase, and 50 cycles. There are five high-tension | transformer is of the three-phase type, stepping down 


| main switch panels, viz., one for the main switch, three | from 6,500 to 420 volts, and rated at 20 kVA. The 


for transformer and rotary-converter units, and one for | efficiency at full load is 97-5 per cent. Of the three 
the transformer supplying the auxiliary power and | rotary converters, two have a capacity of 300 kW, and 
lighting. The main transformers differ somewhat. | one a capacity of 400 kW, all at 500 volts and 1,000 r.p.m. 


There are two three-phase rated at 6,500/370 volts, ' The efficiency at full load being 95 per cent., the combined 
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SELF-SEALING COKE-OVEN DOOR. 


CONSTRUCTED BY MESSRS. ASHMORE, BENSON, PEASE AND COMPANY, LIMITED, ENGINEERS, STOCKTON-ON-TEES. 






ENGINEERIN. 


Fie. 1, 


efficiency of the transformer-converter units is 92 per 
cent. The starting motor is of 20 b.h.p. 

The three pumping sets differ in capacity, and the 
differences are perhaps better seen by presenting 
them in tabular form, as is done below. The actuating 
current is continuous at 500 volts, and, as will be seen 
from the delivery data, the motors are of the variable- 
speed type. The head can thus be varied within wide 


Particulars of Pumping Units 








— No. 1 No. 2 No. 3 
Line. Line. Line. 
Horse-power of motors ..| 150 | 180 | 250 
Speed of motors, r.p.m. .-| 650/1,050 | 680/1,050 | 580/850 
Efficiency, per cent. ee 92 92 92 
No.of pumps .. o- o< 4 4 4 
Diameter of inlet branch, in. 14 14 18 
Diameter of delivery branch, | 
in. oe = “e ow 12 12 14 
Delivery— 
Gallons per minut 4,000 4,750 | 5,250 
(a){ Head, in ft. “ 90 90 |} 120 
ca ee 1,025 1,000 | 830 
( Gallons per minute 3,750 | 4,000 | 4,500 
(6)- Head, in ft. se 75 | 75 88 
R.p.m. 7 875 850 | 710 
Gallons per minute 8,000 3,250 3,750 
(¢) < Head, in ft. ‘ 40 40 60 
= R.p.m. as ‘ 700 680 590 
Pump efficiency, per cent. 82-5 82-0 83-0 
Overall efficiency, per cent. .. 75-0 75-0 76-0 
Main valves, diameter in in. .. 30 30 36 
Time requred to close, minutes 0-5 0-5 1-0 
Uperating motor, h.p. oe 3 3 3 
Operating motor, speed r.p.m. 725 725 | 1,450 





limits, and the station is so flexible in operation that an 
increased flow can be obtained in any of the three 
pipe-lines according to the demand on them. The 
motor-control gear is of the multiple-lever type, made 
by Messrs. Brookhirst Switchgear, Limited, Northgate 
Works, Chester. The valves on the pumping mains are 
electrically operated, and, in addition to those in the 
Station, there are eight similarly-operated valves 
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external to it. These are 30 in. in diameter, and can 
each be closed in one minute by a 3-brake horse-power 
motor running at 1,450 r.p.m. The reflux valves used 
on Lines 2 and 3 are of the tilting-disc type, made by 
Messrs. Glenfield and Kennedy, Limited, Kilmarnock. 
There is stated to be practically no hammer effect when 
they are closed. 

A description of this type of valve is given in 
ENGINEERING, vol. cxxviii, page 344 (1929). The 
machinery for pipe lines 2 and 3, installed since Mr. 
Hallam’s paper was read, was made by Messrs. Mather 
and Platt, Limited, Park Works, Manchester. The 
station building itself, as will be gathered from the 
several figures, is of reinforced concrete. Gantries 
are provided to carry a five-ton overhead travelling 
crane in each bay. All the motions are hand-operated 
from the floor level by means of ropes. 








SELF-SEALING COKE-OVEN DOOR. 


Tue long narrow doors of the modern coke oven, 
needing, as they do, frequent removal and replace- 
ment, and subjected to great heat, have in the past 
presented considerable difficulties as regards gas- 
tightness. The self-sealing door, with metal to metal 
joints, developed on the Continent by Messrs. Rudolf 
Wilhelm Essen-Altenessen, would appear, however, to 
meet the demand for an easily operated gas-tight door 
which can be maintained in good working order at 
small cost. A licence to manufacture this type of door 
has been granted to Messrs. Ashmore, Benson, Pease 
and Company, Limited, Parkfield Works, Stockton-on 
Tees, and they can therefore now be obtained in this 
country. A brief account, illustrated by Figs. 1 to 5, 
annexed, of the doors as made by this firm is here 
given. The external appearance of a single door is 
shown in Fig. 1, but the details of construction will 
be more readily grasped from the sectional views given 
in Figs. 2 to 5. The door frame A, Figs. 2 and 3, is 
in one piece, but it is cast with a number of breaking 
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joints, bridged by strong fittings, so that, should frac- 
tures occur, they will take place at these joints and the 
work of the oven will not be seriously interrupted by 
them, the damaged frame being replaced when the 
oven concerned can be conveniently laid off. 

The door itself, B, is also a single casting of deep 
girder section, but the portion for carrying the refractory 
lining is made in sections, an arrangement conducing 
both to ease of repair and to the relief of expansion 
stresses. These sections are shown at C. The opening 
and closing gear is shown at D in Fig. 2. It consists 
of two cast-steel locking bars, the ends of which engage 
in wedge-shaped hooks on the door frame. The bars, 
of course, are partially rotated to clear the hooks 
when opening or closing the door, and are coupled by 
a rod so that the movement of the bottom bar, which 
is effected by hand from the bench, is transmitted to 
the top bar. The door is pressed tightly on its seat 
by a screw E on the bar pivot. This screw is rotated 
direct in the case of the bottom bar and by means 
of a chain wheel F in the case of the top bar. The 
actuating chain, which is continuous, is brought down 
to pass over sprocket wheels near the bottom bar, 
as shown in Fig. 2, so as to be within reach of the 
operator on the bench. The chain gear is, however, 
not shown in Fig. 1, access to the top bar being easy in 
this particular instance. Between the top and bottom 
bars will be noticed detachable recessed boxes G, 
which form the points of engagement for the mechanism 
of the door-handling machine. At the top and bottom 
edges of the door are a pair of springs H, which act 
in opposition to the tightening gear and prevent any 
sticking to the seat when it is being opened. 

The top of the door is provided with a poking hole I 
covered by a small door. In Figs. 1 and 2 the frame 
of this opening is formed in the body of the door itself, 
and the cover door is carried on a vertical hinge. An 
alternative form of construction is shown in Fig. 3. 
In this case, the opening consists of two castings, one 
internal and the other external, whilst the cover door 
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swings on a horizontal hinge and has a lever quick- 
locking device. The use of detachable castings admits 


of renewal of the parts when badly worn without | 


scrapping the whole door. There are alternative 
methods of forming the actual jointing surface of the 
door. In the method shown in Fig. 4, the door has 
a rectangular recess round the edge of its face. This 
recess contains a jointing ring J of Tee-section, with 
the long arm finished with a knife edge and bearing on 
the jointing surface of the door frame. In the method 
shown in Fig. 5, the face of the door is not recessed, 
but the edge is surrounded by a jointing ring K of angle 
section, the long edge again being given knife-edg« 
form. The jointing rings are backed in the first cass 
by helical springs L and in the second case by arched 
springs M, and also by closely-pitched adjusting 
screws N in both cases. In both cases, too, the rings 
are notched at intervals on their back surfaces, so that 
they have a certain flexibility. They can, in conse- 
quence, be adjusted to make effective contact with 
the door frame at any particular point should distortion 
take place at that point. 
damage to cither of the jointing surfaces should the 
door be closed with a slamming effect. It is under 
that the closing of the door thus makes its 
sealing automatic, and, beyond the possible local 
adjustment first referred to and the occasional clean- 
ing of the joint surfaces, no other attention 
required. 

It will be clear from Figs. 4 and 5 that the jointing 
surfaces are not by hot gases either during 
operation of the oven or discharge of the coke, and 
that there is no packing which is liable to suffer from 
the chlorine compounds in the liquid tar. It will also 


stood 


swept 


be evident that the interior of the door does not 
present any cooling surfaces or cavities in which 
condensation may occur. The accumulation of tar 


deposits is thus prevented and no flaming occurs when 
The operation of the door is 
imple and the resilience of the jointing rings prevents 
jarring the brickwork, both in the door and adjacent 
to the door frame. It is stated that the benches in 
batteries of ovens fitted with this door are particularly 
clean, due to the absence of tar leakage, and because 
there is no necessity to make use of fireclay luting. 


the door is opened, 


TENDERS. 


The spring backing obviates | 
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CONTRACTS. 


Messrs. Mrreriees, Bickerton AND Day, LIMITED, 
Mirrlees House, Grosvenor-gardens, London, 8.W.1, 
have recently received numerous orders for their Diesel 
engines for driving generators, factory machinery, pumps 
and also for marine service, from Loughborough College, 
the Metropolitan Water Board, the Admiralty, War 
| Office, and from public-utility companies and clients in 
India, Ceylon, Australia, and Barbados. 

Messrs. Rapiovison Parent, Limrrep, 28, Little 
Russell-street, London, W.C.1, have secured a contract 
for visibility apparatus from the Mersey Tunnel Joint 
Committee. The apparatus is for the purpose of auto- 
matically observing the visibility in the Mersey Tunnel 


| 


4s 


}and reeording this at the central control room. 
| Messrs. J. anp E. Hatt, Limtrep, Dartford Iron- 
| works, Kent, have supplied and fitted the refrigerating 


machinery on board the recently-built steamer Isipingo. 
Chis comprises two plants—one for the insulated cargo 
spaces and another smaller unit for the ship’s provision 
chambers. The cargo plant consists of a vertical twin- 
compressor CO, machine, driven by a directly-coupled 
54-b.h.p. electric motor and complete with CO, con- 
denser, evaporator, brine and water-circulating pumps. 
For cooling the provision chambers and making ice, a 
smaller single-compressor CO, machine of the same type 
as the cargo machine, is provided. The builders of the 
Isipingo are Messrs. Workman Clark (1928), Limited. 

Messrs. Bruce PreEesites AND Company, LIMITED, 
Edinburgh, 5, have received an important contract from 
the Southern Railway Company for the manufacture, 
supply and complete erection of 23 rectifier equipments, 
representing 500 kW., for the Eastbourne-Lewes- 
Hastings, and Sevenoaks electrification extensions of the 
Railway Company. The order embraces 23 Peebles- 
Brown Boveri steel-cylinder type, mercury-are rectifiers 
with main and auxiliary transformers, re-cooler equip- 
ments, control panels and accessories. Each rectifier will 
be designed for a normal direct-current output of 
2.500 kW. at 660 V. and overloads up to 8,000 kW. The 
main transformers will be of the oil-immersed, self-cooled 
designed to operate, on the high-tension side, at 

\ three-phase, and the secondary 
windings will be double six-phase connected, there being 
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type, 
33,000 50-cvcles, 
12 anodes on each rectifier. 
Messrs. SToTHERT AND Pirr, Limirep, Bath, have 
recently completed an order for three large multi-bucket 
excavators for Messrs. G. and T. Earle, Limited, cement 
manufacturers, while orders for other machines are in 
hand 
Vickers-ARMsTRONGS, Limirep, have re- 
ceived an order from the Ribble Navigation authorities 
for two hydraulic cranes for their Preston Dock. The 
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We have received from the Department of Overseas | 
rrade, 35, Old Queen-street, London, 8.W.1, particulars | 
of the undermentioned tenders, the closing dates of | 
which are given Further details may be obtained on 
application to the Department, the reference number 


appended being quoted in all cases. 

Ek Cables rhe supply of high and low-tension 
and telephone armoured The Uruguayan State 
Flectricity-Supply and relephones Administration, 
Montevideo March 21 (Ref. No 12,189.) 
illograph 
three 
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cables 
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The supply of oscillograph equipment, 
vibrators, together with their optical 
The Melbourne City 
February (Ref 


Os 
comprising 
viewing and recording accessories 
Couneil Electricity Department ; 
No. A.Y. 12,191.) 
Transformers 
lor 
{ ape 


The supply of 18 oil-immersed trans 
outdoor he Electricity-Supply Com 


February 21. (Ref. No. A.Y 
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rails, 
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turntables, 


Engineering Material 
electric hoists, 
The Persian Department 
March 6. (Ref. No. G.Y 


1 and Other Steels The supply of tool steel, high 
d steel, hollow drill steel, open-hearth steel bars and 
plates, Bessemer st 
ateel, &« The Arge 
February 20. (Ref 

Oil. Driven 
number of oil-engine 


The supply of 
steel cables, 
f Industry 
13,385.) 


switches, 
ixles 
Ayricult ure 


truck 


and 


7 
Sih 
eol for compressor rods, acid-resisting 
itine State Oilfields, Buenos Aires ; 
No. G.Y. 13,392.) 


Omnil 


USER 





The supply and delivery of a 
driven single-deck omnibuses. The 
Durban Corporation Tramways and Motors Department, 
February 


| sheets, 


i 
South Africa ; 23 Ref. No. G.Y. 13,394.) 

Transformers The supply of six three phase, oil. | 
immersed, outdoor-type transformers. The Argentine 
State Oilfielda Buenos Aires February 21. (Ref. No 
A.Y. 12,193.) 

Telephone Wire The supply of 150-600 miles of | 
twin 0-048-in., rubber-insilated, braided telephone wire 
The Posts and Telegrapns Department, Melbourne, 
Australia; March 27. (Ref. No. A.Y. 12,194.) 

Boiler Accessories A firm in Helsingfors, Finland, | 
desires to be placed in touch with United Kingdom 


manufacturers of accessories for boiler plants, including 
boiler plates and iron bedstead tubes. (Ref. No. G.Y 
13,386.) 


Steel Strip or Sheet A manufacturing firm in Mexico 
wishes to be put in communication with makers of flat 
cold-rolled low-carbon steel strip or sheet suitable for 
the ture of hingwe. (Ref. No. G.Y. 13,389.) 

Water Valves.—A firm in Montreal desires to be 
placed in touch with United Kingdom manufacturers of 
waterworks valves. (Ref. No. G.Y. 13,399.) 
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| of foreign billets have diminished considerably. 
;} on 


| 768 


| forthcoming, mills will be put on short time. 


are on order on both home and foreign account. 


cranes will be made at Elswick Works, Newcastle-upon- 


lyme 
~ 
PERSONAL. 
At a recent board meeting of Messrs. Tue Bririsu 
Oxyern Company, Liwrrep, Angel-road, Edmonton, 


London, N.8, Dr. J. Donald Pollock was appointed chair- 
man of the board of directors, and Mr. P. B. Liversidge, 
chairman of the management committee of directors. 
Messrs. Patties Lamps, Limrrep, Philips House, 145, 
London, W.C.2, are now erecting a 
building at their works at Mitcham, 


Charing Cross-road, 
third large factory 


Surrey. This step has been rendered necessary by the 
increasing demands for their wireless receivers. 
Mr. R. J. Vewn, M.1.Chem.E., who in 1928 was 


appointed to a position on the staff of Messrs. The Dorr 
Company, Limited, and afterwards proceeded to Messrs. 
Dorr-Oliver Company, Limited, has resigned his position 
in order to join the chemical-engineering department of 
Davey, Paxman and Company (Colchester), 
Standard lronworks, Colchester. 
Rosert Horne, G.B.E., has been elected chair- 
man of the Great Western Railway Company, in place 
of the late Viscount Churchill, G.C.V.O. Sir Robert 
has been a director of the Company since 1923. 

Mr. H. A. 8. Gorwarp, consulting engineer, has in- 
formed us that, as from February 1, his new address is 
Kimberley House, 14-17, Holborn-viaduct, London, E.C.1, 


Messrs 
Limited, 
SIR 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Basic open-hearth steel plants and 
related rolling mills are working to full capacity. Imports 
Pressure 
Record outputs are being 

are as follow :—Hard 
soft basic billets, 61. 10s.; West- 

hematites, 85s. 6d.; East-Coast hematites, 
6d Derbyshire No. 3 foundry iron, 63s. 6d. ; 
Derbyshire forge iron, 59s. 6d.; bars, 101. 10s.; and 
121. The condition of the heavy engineering 
and machinery branches has undergone little change. 
Recent improvement in the production of railway axles, 
tyres, and springs has not been maintained. Contracts 
placed a short time ago by British railways have been 
almost completed. Unless further orders are immediately 
Prospects 
are bright. More inquiries are in circulation. What is 
believed to be the largest gear wheel ever cast in one 
piece has been made by a Sheffield works. It has a 
diameter of 13 ft. 8 in., and has nine arms and eighteen 
ribs. It weighs 27} tons. Steelworks equipment is in 
better demand. Rolling mills and auxiliary equipment 
Good 


furnaces severe. 
Latest quotations 
15a. ; 


local 
achieved 
basic billets, 7/ 
Coast 


1s 


| 


| billets 
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The refractory and quarrying trades are good 
customers. Tramway rails are on order by provincial 
corporations. Electrical development schemes in this 
country and overseas are calling for supplies of high 
class steels, engine parts, hollow forgings, and boiler 
drums. In addition there is a request for transformers, 
switchgear, and fittings. The special steel branches are 
actively employed. Further progress is reported in the 
production of stainless steel. Stainless sheeting is now 
being used for the bodies of vans. The tool trades make 
headway. Weakness is apparent in one or two sections, 
but, taken as a whole, a growing volume of business is 
being done. The market in farm and garden implements 
is opening out on promising lines. There is also a demand 
for agricultural-machinery parts. Saw makers are 
working better. Among the latest inquiries in circulation 
are: from London for split iron tubing, tools, meta! 
bearings for boilers, and files; from Newcastle-on- 
Tyne for galvanised steel wire ; from Odessa for timber- 
cutting machines; from Derby for mild-steel sheets ; 
and from Poland for cold-rolled steel for skate making. 


South Yorkshire Coal Trade.—Certain weaknesses are 
manifest in the coal trade. There is an improving call 
for most classes of fuel. Supplies of steam coal are 
easier, and in only isolated instances is difficulty being 
experienced in covering immediate needs. The market 
in smalls is active. The demands of the textile, woollen, 
and electrical industries are heavy. House coal require- 
ments are on the upgrade, but ample supplies are on 
hand. Foundry and furnace coke are steady, both on 


plant. 





home and export account. Gas coke is firm. Quota- 
tions are: Best branch hand picked, 27s. to 28s. ; 


Derbyshire best house, 21s. to 23s. 6d. ; Derbyshire best 
brights, 17s. 6d. to 198. 6d.; best screened nuts, 17s. to 
18s.; Yorkshire hards, 17s. to 18s. 6d.; Derbyshire 
hards, 17s. to 18s. 6d.; rough slacks, 6s. to 9s.; nutty 
slacks, 7a. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Scarcity of Cleveland pig 
iron continues acute. There is little inquiry from 
abroad for this commodity, but growing local needs and 
increasing demand of customers in Scotland are difficult 
to meet. Merchants are not in a position to negotiate 
at all extensively, and makers have virtually withdrawn 
from the market for the present. Contrary to expecta- 
tion, official quotations have not been advanced, but 
orders cannot be placed on terms recently accepted. 
[ronmasters have no unsold iron stored at their yards. 
North of England consumers who have to come on the 
market for supplies are keen to enter into new contracts, 
and customers north of the Tweed are calling for larger 
deliveries. The second of the two blast-furnaces at 
the Redcar Works of Messrs. Dorman, Long and Com- 
pany has been rekindled, but the output therefrom is 
needed for the firm’s own steel works, and is consequently 
not available for the market. Nominally, fixed minimum 
figures remain: No. 3 g.m.b., 62s. 6d. delivered here, 
64s. 6d. delivered to North of England districts beyond 
the Tees-side zone, 62s. 3d. delivered to Falkirk, and 
65s. 3d. delivered to Glasgow, with No. 1 grade at a 
premium of 2s. 6d., and No. 4 foundry at a discount of 1s. 


Hematite.—Continental trade in East-Coast hematite 
is held up by the comparative cheapness of foreign 
products, but the demand from elsewhere absorbs all the 
iron available, and is increasing. Production will be 
substantially enlarged in the second half of February 
by the resumption of operations at the Normanby Iron- 
works, which have been closed for repairs and improve- 
ments, but the additional make promises to be promptly 


taken - More hematite is going into use at Tees-side 
works than for a considerable time, and consumers in 
Sheffield, the Midlands and South Wales are more 


anxious than ever to make provision for future require- 
ments. Second-hands have command of moderate 
parcels, but are disinclined to unload their holdings, 
and makers are stated to have refused orders at up to 
2s. above the fixed minima which are ruled by ordinary 
brands at 60s. f.o.b. Tees for shipment to foreign 
destinations, and at 62s. 6d. f.o.t. producer’s works for 
other trade. 

Consumers of foreign ore have not 
much need to buy, but a few transactions have been 
put through at slightly advanced figures, and sellers now 
ask 17s. 6d. c.i.f. Tees for rubio of 50 per cent. quality. 


Foreign Ore. 


Blast-Furnace Coke.—There is continued scarcity of 
Durham blast-furnace coke, though make has been 
substantially increased, and good average qualities are 
quite 20s. 6d. delivered to Tees-side users. 

Manufactured Iron and Steel.—Producers of semi- 
finished steel are heavily sold, and orders, particular! 
for soft billets, continue to be placed freely. In several 
branches of finished iron and steel, tonnage output 
much larger than of late. Producers of constructional 
steel have contracts arranged which will take some months 
to execute, manufacturers of railway requisites 
better placed as regards orders than for some conside! 
able time, and a welcome change for the better in depart 
ments dependent upon shipbuilding is reported. Principal 
market quotations stand: Common iron bars, 91. 15s. ; 
best bars, 101. 5s.; double best bars, 10/. 15s.; treble 
best bars, Ill. 58.; packing (parallel), 81.- packing 
(tapered), 101.; steel billets (soft), 54. 12s. 6d.; steel! 
(medium), 61. l7s. 6d.; steel billets (hard), 
7. 6d.; iron and steel rivets, 111. 58.; steel ship 
plates, SI. 15s.; steel angles, 81. 6d.; steel joists, 
8l. 158. ; heavy sections of steel rails, 8J. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots; fish 


are 





7s. 


‘a. 





business is being done in all kinds of grinding and crushing 





plates, 121. 10s.; black sheets (No. 24 gauge), 101 5s 



































ENGINEERING. 








FEB. 2, 1934.] | 
or delivery to home customers, and 91. 5s. f.o.b. for ship- 
ent abroad ; and galvanised corrugated sheets (No. 24 
rauge), 121. 15s. delivered to home customers, and 
\1/. 5s. f.0.b. for shipment overseas. 
Scrap.—Scrap continues scarce and in good demand. 
ght cast-iron is 49s.; heavy cast-iron, 53s. 6d. ; 
achinery metal, 55s. ; heavy steel 55s. to 56s. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Scottish Steel Trade.—While the Scottish steel trade 
ontinues to exhibit quite a healthy tone, the demand 


overall has not expanded to any extent. When specifi- 


cations begin to come in from shipbuilders against 
recent contracts, active conditions should be fairly 
veneral at the heavy steel works. In the black-steel 


sheet trade, the heavier gauges for the home market 
moving quite freely, but export orders are very 
scarce. The demand for light sheets is somewhat 
easier, but makers have still a fair amount of work booked. 
Prices are unchanged and are as follows :—Boiler plates, 
9l. per ton;ship plates, 8l. 15s. per ton; sections, 
sl. 7s. 6d. per ton; black-steel sheets, } in., 81. 10s. per 
on, and No. 24 gauge, 101. 5s. per ton, in minimum 4-ton 


are 


lots; and galvanised corrugated sheets (24 gauge) 
12/. 15s. per ton, in minimum 4-ton lots, all delivered 
at Glasgow stations. 

Valleable-Iron Trade.—In the West of Scotland malle- 


iron trade there has been little movement over the 
week and conditions at the works are rather unsatisfactory. 
The general inquiry, however, is more hopeful. The 
re-rollers of steel bars continue to be very quiet and 
suffering from the competition of Continental 
The following are the current market 
quotations :—“* Crown ” bars, 91. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 7l. 15s. per ton for home delivery, and 71. 
per ton for export. 

Scottish Pig-Iron Trade.—Although the actual demand 
for Scottish pig-iron has not increased to any material 
extent, there nevertheless, a little more business 
going through and prospects are a shade better. Com- 
petition from India continues, and two shipments 
1,650 tons and one of 1,000 tons—lately arrived 


hI} 
ible 
are 


producers. 


1s, 


one of 


in the Clyde. The number of furnaces in blast is still 
ten. To-day’s market quotations are as follows :— 
Hematite, 66s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 


65s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Ilron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, January 27, only amounted to 433 tons. 
Of this total, 337 tons went overseas and 96 tons coast- 
During the corresponding week of last year the 
figures were 375 tons overseas and 13 tons coastwise, 
making the total shipment 388 tons. 

Wages in the Manufactured-Iron Trade.—Sir John M. 
MacLeod, Bart., C.A., Glasgow, has made the following 
intimation to Messrs. Thomas Petrie and John Brown, 
joint secretaries of the Scottish Manufactured-Iron 
Trade Conciliation and Arbitration Board :—‘ In terms 
of the remit, | have examined the employers’ books for 
November and December, 1933, and I certify that the 
average net selling price brought out is 91. 15s. 11-26d. 
sterling.” This means that there will be no change 
in the wages of the workmen. 

Government Work for the Clyde.—The announcement 
by the Admiralty that Clyde shipbuilders are to be en- 
trusted with the building of another two vessels of the 
1933 programme has given great satisfaction in the West 
Seotland. Subject to the settlement of certain 
points of detail, the following contracts will be signed : 
Messrs. Yarrow and Company, Limited, Scotstoun, 

» build a flotilla leader—H.M.S. Grenville ; and Messrs. 
Scotts’ Shipbuilding and Engineering Company, Limited, 
Greenock, to build a submarine—H.M.S. Seawolf—of the 

S” class. These contracts will represent something 
‘pproaching 1,000,0001. sterling, and will mean employ- 
ment for a large number of men for many months. 


wise, 


ot 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 
Che General Outlook.—Although the Central Pig Iron 
Producers’ Association, at its meeting last week, decided to 
‘ve pig-iron prices unchanged for the present, business 
itinues firm,and the buying interest is maintaining its 
nt improved level in the North-Western area. This 
ttributable largely to the fact that users feel con- 
ced that an advance of rates will be forced upon 
lucers before long in consequence of rising production 
‘ts, and there is general anxiety to establish adequate 
rve stocks at the prevailing lower price. To this end, 
Lancashire foundry-iron users have either com- 
1, or are negotiating, contracts for supplies covering 
next three or four months, and in some cases even 
ther ahead. The light-castings branch, general-eng- 
ring concerns, and certain of the jobbing foundries 
mong the most active purchasers at present. There 
tle change in steel circles, though larger calls by 
ctural firms, in anticipation of price increases, have 
cht a slight temporary improvement in the move- 
of heavy kinds. As in the past few weeks, steady 
ries are being made of light-steel products. 
Recent Orders.—Motor-vehicle manufacturers in 
‘rea are finding conditions in early 1934 quite satis- 
ry and several useful orders have already been 
|. One of the most important is that for 22 motor 
to cost approximately 50,0001, for the 
rporation, which it announced Messrs. 


me 


Durban (x is 





Leyland Motors, Limited, are sharing, through Messrs. 
Leyland Motors (8.A.), Limited, with a Wolverhampton 
firm. The outlook continues encouraging in the elec- 
trical-plant manufacturing section, where most firms have 
moderately well-filled order books. Moreover, loco- 
motive builders are now more advantageously placed 
than for some time past. At Warrington, wire mills 
and structural-engineering firms are fairly well employed, 
Messrs. Pearson and Knowles Engineering Co., Ltd., 
having several extensive contracts in hand. 

North-West Hematite Trade.—The much overdue ex- 
pansion in output in the North-West Coast hematite 
trade is expected to commence about the middle of 
February. Meanwhile, there are prospects of unusually 
heavy local consumption throughout the year, for both 
Workington and Barrow have heavy steel programmes, 
which it is anticipated will be increased further in the 
next few months. At Workington, uninterrupted rolling 
is ensured till the end of June at least. Here large 
quantities of steel are being turned out for Scottish tube- 
makers. 


NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

Electric Heating of Cardiff City Hall.—Suggestions that 
the Cardiff City Hall and Law Courts should be electri- 
cally heated and that the electric lighting should be 
considerably improved have been discussed by the 
Cardiff City Council Electrical Committee. Swansea 
new Municipal buildings are to be heated on an electrical 
system, and without in any way committing the Cardiff 
City Council, the city engineer, Mr. G. H. Whitaker, 
and the electrical engineer, Mr. C. G. Morley New, have 
been asked to report on the desirability or otherwise of 
electrical heating of these buildings. The view was 
expressed that the project would be too costly. The 
report is awaited with interest. 

Air Services from Cardiff.—Last summer regular daily 
air services were established from the Cardiff City Aero- 
drome, and in view of the success of these services, 
considerable extension is projected for the coming 
summer. As the result of an offer of special prizes for 
the best designs for an aerodrome for Cardiff to replace 
the existing inadequate structures, seven designs, 
prepared as part of the fifth-year course at the Welsh 
School of Architecture, were submitted for competition 
and exhibited at the Cardiff Technical College. These 
were examined by a special committee of experts, and 
the winning design was that of Mr. L. F. Hurley, second 
and third places being taken by Mr. D. W. Roberts and 
Mr. C. H. Francis, respectively. The winning designs 
provided for structures offering the minimum obstruc- 
tion to flying, to be erected on the north side of the 
flying ground, including all the essentials of a modern 
aerodrome and hangar, &c., while on the south side 
provision was made for a hangar and slipway for hydro- 
planes and speed boats on the shore front. 

Welsh Water Problems.—The copious rains at intervals 
during January, making the rainfall for the month 
considerably above the average, had the effect of filling 
most of the Welsh reservoirs to overflowing, and even 
the Swansea reservoirs, which have a capacity of 
1,405,000,000 gallons, were practically filled. In some 
areas floods of a heavy character were experienced. 
The Ebbw Vale Council, however, have been much 
concerned over the difficulty experienced in stopping 
leakages from their Carno reservoir, which were regarded 
as the chief cause of the recent shortage of water, which 
obliged the council to take an emergency supply from 
the unfiltered stores of the Ebbw Vale works. London 
water experts have been endeavouring to trace and stop 
the leaks. The council has been put to an expense of 
about 8,0001. so far. 

Swansea Aerodrome Project.—The Swansea Corporation 
Parliamentary Committee have proposed to the council 
that Mr. Nigel Norman, of the aeronautical firm of 
Messrs. Norman, Muntez and Dawbai, should be 
appointed at a fee of 350l., plus expenses, to seek a 
suitable site for a municipal aerodrome in proximity to 
Swansea town. An outlay of 30,0001. to 40,0001. may 
be necessary. 

Swansea Valley Floods.—The conference of represen- 
tatives of county, district, and local councils held at 
Pontardawe to discuss the flooding of the Swansea Valley 
was very largely attended. Those present included 
representatives of the Glamorgan, Brecon and Carmar- 
thenshire County Councils, Swansea Borough Council, 
the Great Western Railway Company, the Ministry of 
Transport, the Ministry of Agriculture and Fisheries, 
besides the members of rural district and local councils. 
A report was presented showing the disastrous effect 
of the big floods of 1929 and November, 1933, and it 
was pointed out that while catchment boards had been 
set up in other areas, no steps had been taken to form 
such a board in that district. A proposal was made 
that such a board should be formed, which would have 
the power to spend considerable sums of money in 
defence works and borrow necessary funds. Those 
present, however, felt that they could not commit 
themselves on the subject without reporting back to 
their respective authorities, and the meeting was 
adjourned for that purpose. 

Welsh School of Mines.—It is proposed to make the 
Treforest School of Mines, which was established by 
the South Wales Coal-owners but is now controlled by 
the Glamorgan County Council, a department of the 
University College of South Wales and Monmouthshire, 
with a professor of mining at the head and the power to 
grant mining degrees. The scheme, which has been 
approved by the representatives of the School of Mines 
and the Cardiff University College, is to be submitted 





to the University of Wales. 


NOTICES OF MEETINGS. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section : 


n n To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “Grid Metering,” by 
Mr. J. Henderson. Institution: Monday, February 5, 


7 p.m. Informal Meeting. Discussion on “ The Future 
Trend of Grid-Controlled Rectifiers,” to be opened by 
Mr. J. E.Calverley. Hast Midland Sub-Centre : Tuesday, 
February 6, 6.45 p.m., Loughborough College, Lough- 


borough. “ Metering,” by Mr. W. Lawson. North 
Midland Centre: Tuesday, February 6, 7 p.m., Hotel 
Metropole, King-street, Leeds. ““The Heating of 


Domestic Pendant Lamp Fittings and their Connecting 
Leads,” by Messrs. P. D. Morgan, H. G. Taylor and W. 
Lethersich. North-Western Centre : Tuesday, February 6, 
7 p.m., Engineers’ Club, Albert-square, Manchester. 
“The Measurement of Noise, with Special Reference to 
Engineering Noise Problems,” by Messrs. B. A. G. 
Churcher, A. J. King and H. Davies. Wireless Section : 
Wednesday, February 7, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “A Velocity-Modulation Tele- 
vision System,” by Messrs. L. H. Bedford and O. 8. 
Puckle. Dundee Sub-Centre: Thursday, February 8, 
7.30 p.m., University College, Dundee. ‘“‘ Centrifugal 
Pumps,” by Mr. H. Collingswood. 


INSTITUTION OF MgecHANIcAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
Discussion on “ Production,” to be opened by Mr. H. G. 
Mitchell. Hast Midlands Branch: To-night, 7 p.m., 
University College, Nottingham. “ Film Lubrication,” 
by Dr. R. O. Boswall. Western Branch: Friday, 
February 9, 7 p.m., Merchant Venturers’ Technical Col- 
lege, Bristol. “ Air and Gas Drying Equipment, Using 
the Silica Gel Method,” by Professor 8. Lees. 

InstITuTION or Civin ENGInEERS.—Tuesday, Febru- 
ary 6, 6 p.m., Great George-street, S.W.1. Ordinary 
Meeting. (i) “‘The Water Supply of Kano, Northern 
Nigeria,” by Mr. H. J. F. Gourley. (ii) ‘‘ Uniform Flow 


in Alluvial Rivers and Canals,” by Mr. G. Lacey. Thurs- 
day, February 8, 6 p.m. Additional Meeting. ‘* Hydro- 
Electric Power Development on the Rhine,” by Dr. 


H. E. Gruner. Birmingham and District Association : 
Thursday, February 8, 6 p.m., James Watt Memorial 
Institute, Birmingham. Vernon Harcourt Lecture. 
“Canals,”” by Mr. J. A. Saner. Manchester and Dis- 
trict Association: Thursday, February 8, 6.45 p.m., 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. Discussion on ‘‘ Quantities, 
as Affecting (a) the Engineer; (b) the Quantity 
Surveyor; and (c) the Contractor.” Yorkshire 
Association : Thursday, February 8, 7.30 p.m., Hotel 
Metropole, Leeds. ‘raining Works on the River 
Ribble,”’ by Mr. James Barron. 


INSTITUTION OF AUTOMOBILE ENGINEERS. —Tuesday, 
February 6, 7.45 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. ‘‘ Aero-Engine Design,” by 
Captain G. 8. Wilkinson. Also at Bristol Centre : 
Thursday, February 8, 7 p.m., Merchant Venturers’ 
Technical College, Bristol. 


“7 


Instrrute oF Metats.—London Local Section : 
Thursday, February 8, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, 83, Pall Mall, S.W.1. 
“ Electric Annealing and Heat Treatment Furnaces,”’ by 
Mr. A. G. Lobley. Sheffield Local Section: Friday, 
February 9, 7.30 p.m., The University, St. George’s- 
square, Sheffield. ‘“‘ Recovery and Refining of Precious 
Metals.”’ by Mr. H. G. Dale. 


Nortu-East Coast INstrruTION or ENGINEERS AND 
SuipsuripEers.—Friday, February 9, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘ Auxiliaries for Marine 
Engine Installations,”’ by Mr. P. L. Jones. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements, 


THe Drawitne Orrice MATERIAL MANUFACTURERS’ 
AND Dea.ers’ Assocration.—At the 15th annual 
dinner of this Association, which was held at the Hotel 
Metropole, on Wednesday, January 24, Mr. Clifton 
Tollit, in proposing the toast of ‘‘ The Association,” 
described the drawing office as the nerve centre of the 
works, and pointed out that the whole organisation 
depended upon its efficiency. He referred in appreciative 
terms to the work of the Association and to that of the 
Chairman, Mr. J. B. Halden, who had acted as president 
for three years. In responding, Mr. Halden said that 
the Association had changed the complexion of the 
industry, since, in pre-war days, drawing-office supplies 
mostly came from abroad, whereas at the present time 
the industry was mainly British. He was disappointed 
at not having the pleasure of proposing Mr. L. Taylor as 
president for the ensuing year, but he felt that with 
Mr. A. P. Webster as president, the affairs of the Associa- 
tion would also be in good hands. The toast of ‘‘ The 
Visitors ’’ was proposed by Mr. L. Taylor, M.C., vice- 
president, and the response was made by Mr. L. Swin- 
bank, president of the British Industrial Purchasing 
Officers’ Association. He attributed the success achieved 
by the Association to the loyalty and goodwill prevailing 
among the members and to a desire on their part for the 
advancement of their trade, both technically and com- 
mercially, while maintaining it on an economic basis. 
Mr. W. Helfrish, president of the German Association, 
also responded for the guests. The Chairman then re- 
ferred to the fact that the dirmer terminated his period 
of office as president, and said he was happy to hand over 
the reins to Mr. A. P. Webster. The latter, in respond- 
ing. said he would keep the position open for Mr. Taylor, 
and, in conclusion, proposed a vote of thanks to the 








Chairman, to which Mr. Halden briefly replied. 
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LOSTOCK BOOSTER STATION ; MANCHESTER CORPORATION WATERWORKS. 
MR. W. F. H. CREBER, M.INST.C.E., CHIEF ENGINEER. 


(For Description, see Page 120.) 
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Fig.6. SECTIONA.A. FO? soFect ; SECTION B.8. 
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LAUNCHES AND TRIAL TRIPS. 


“ Port Cratmers.’’—Twin-screw cargo and passenger 
motorship for service between this country and Aus- 
tralia and New Zealand; four-cylinder, two-stroke, 
opposed-piston Barclay Curle-Doxford oil engines built 
by Messrs. Barclay Curle and Company, Limited, Glas 
ow. Trial trip, December 28. Main dimensions, length, 
486 ft. 6 in.; beam, 64 ft. 3 in. ; deadweight carrying 
capacity. 11.610 tons. Built by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Wallsend-on-Tyne, 
for Messrs. The Commonwealth and Dominion Line, 
Limited, London. 

Coastine VESSEI Single-screw motor coaster ; two 
stroke, three-cylinder Atomic Diesel engine, constructed 
by Messrs. Petters, Limited, Yeovil. Dismantled 
recently for shipment to Suva, Fiji, where she will be 
re-erected. Main dimensions, length, 85 ft.; beam, | 
19 ft.; mean draught, 6 ft. 6 in. Built by Messrs. 
Harland and Wolff, Limited, North Woolwich, for | 
Mesars. Morris Hedstrom (Fiji), Limited, Fiji Islands. 

“Cape Nyemetrzxt."’—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island 
and the White Sea. Triple-expansion engine, supplied 
by Messrs. Amos and Smith, Limited, Hull. Launch, 
January 16. Main dimensions, 151 ft. 8 in. by 25 ft. 6 in. 
by 14 ft. 6 in. Built by Messrs. Cochrane and Sons, 
Limited, Selby, for Messrs. Hudson Steam Fishing 
Company, Limited, Hull. 


“Great Western.’ —Twin-screw cross-channel pas- | 
senger and cattle steamer for service between Fishguard 
and Wexford; triple-expansion engines and coal-fired | 
Babcock and Wilcox boilers. Trial trip, January 18. | 
Main dimensions, 280 ft. by 40 ft. 3 in. by 17 ft. 1 in. | 
Built and engined by Messrs. Cammell Laird and Com- | 
sany, Limited, Birkenhead, for the Great Western | A 
Railway Company. Fic. 8. Pumps on No. 3 Pree Live. 
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PROGRESS IN AERONAUTICS 

A SIMPLE experiment made by Osborne Reynolds, 
fifty years ago, threw an entirely new light on the 
problem of the resistance of pipes to fluid flow. In 
1928, Flight-Lieut. J. A. G. Haslam, working at 
| Cambridge, made a correspondingly simple experi- 
| ment which may conceivably have almost equally 
| far-reaching results. He attached tufts of wool to 
the surface of an aeroplane and observed their 
behaviour during flight. The further development 
of this experiment is noted in the report* of the 
Aeronautical Research Committee, issued some time 
ago. The behaviour of tufts fastened to the wings 
and tail during stalled flight or spins has now been 
recorded cinematographically, mapping out clearly 
the character of the air flow over the whole of the 
surfaces involved. Where the flow is steady the 
tufts lie along the surface of the wing, but when 
turbulent, they wave about violently or even point 
forwards. Stalled areas can be distinguished from 
unstalled areas at every stage of an incipient spin. In 
a partial stall, the main flow, it is found, follows 
the surface for some distance from the leading 
edges, but in a complete stall the flow is entirely 
irregular. As this condition is approached by in- 
creasing the angle of incidence, a fairly well-defined 
division line between stalled and unstalled areas 
travels out towards the wing tip. This method of 
examination is particularly easy to apply, and has 
also been adopted at the Royal Aircraft Establish- 
ment, where it is reported to provide more informa- 
ion, and to be simpler and quicker in use, than 








alternative methods in which it is attempted to map 
out the flow by smoke or heated air. 

In the previous year’s report, mention was made 
of certain aeroplanes with unslotted wings, which 
pilots declared were remarkably stable in stalls. No 
plausible explanation of this good behaviour was 
forthcoming, and further investigation has shown 
that for large disturbances the machine in question 
is really unstable at all angles near stall. For small 
disturbances, however, it has a certain stability for 
angles of incidence between 18 deg. and 23 deg. The 
original favourable reports are attributed to tests, 
involving only small disturbances at very high 
incidences. The investigation is being continued 
with the object of discovering why this particular 
type of machine differs from others with unslotted 
wings. 

Though the high-speed record established by the 
Schneider trophy machines in 1931 has recently been 
lost to Italy, further particulars since made public, 
are of interest. The pilots in charge report that the 
machines were easy to fly and to land, but that 
the take-off was more difficult owing to longitudinal 
instability. Even with light loads, a clear area 
two miles long by three-quarters of a mile wide was 
required both for the take-off and the landing, and 
neither operation was possible in any swell. The 
particular form of instability, known as “porpoising,”’ 
which may develop in such circumstances, is being 
made the subject of further study at the seaplane 
testing tank at Farnborough, and larger models are 
to be tested at the National. Physical Laboratory. 
The models will be complete with wings and tail, 
since tests of bare models have proved misleading. 
The true level speed attained in the two record 
flights made by Lieut. G. H. Stainforth are stated 
to have been 373 miles and 390 miles per hour 
respectively, but at the end of a dive these may 
have been increased by nearly 30 miles an hour. 

The design of the Schneider trophy machines was 
based largely on wind tunnel tests made on a 
quarter-scale model at the National Physical 
Laboratory. The tests covered nearly every detail, 
including the drag of the floats, and the cooling 
arrangements. The complete model was tested 
both with and without its airscrews. These had 
a pitch-diameter ratio of nearly two, and efficiencies 
of over 80 per cent. were attained, although the tip 
speed approached that of sound. These excellent 
results have led to a decision for a further 
exhaustive research at the National Physical 
Laboratory on a family of airscrews in which pitch- 
diameter ratios as high as 2°5 will be employed. 
The blade sections are to be Joukowski profiles, 
and both two-bladed and four-bladed forms will be 
studied. It is reported that objection has been 
raised to thin-tipped blades which, though satis- 
factory at high speeds, have a small lift coefficient, 
with a consequent danger that the section may stall 
on a climb. The new 9 ft. by 7 ft. open-jet wind 
tunnel, in which air speeds up to 140 miles per hour 
can be attained, will be available for the above- 
mentioned research. Experiments on model screws 
at still higher speeds will be made in the new 
5-ft. open-jet wind tunnel at Farnborough, with 
which air speeds of 210 miles an hour are possible. 
Very high air speeds are also being studied at 
the National Physical Laboratory, where it has 
been found possible to maintain uniform speeds 
as high as 990 ft. per second in a tunnel 2} in. in 
diameter, over a length of 14 diameters. Another 
high-speed wind tunnel, to be fed from the exhaust 
of the compressed-air tunnel, is also under con- 
struction at Teddington. It is designed for a 
maximum air speed of 900 ft. per second, and it 
will be able to maintain a steady speed of 600 ft. 
a second for half an hour. 

The new vertical-jet tunnel at the Royal Aircraft 
Establishment is proving of great service in the 
study of spin. An important point brought out 
in the report is that in certain conditions a slotted 
wing may accentuate spin. Thus observations on 
models and on a slotted Bristol Fighter have led 
to the following conclusions: (1) opening the outer 
slot only, always leads to a flatter, faster spin ; 
(2) opening the inner slot only, either makes spinning 
impossible or reduces its violence; (3) if the 
normal spin is flat, opening both slots usually 





* Aeronautical Research Committee Report for the Year 
H.M. Stationery Office. [Price 2s. net.] 





makes it flatter; (4) if the normal spin is steep, 
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opening both slots usually reduces it or makes 
spinning impossible. There are cases, however, in 
which the spin is flattened. One general conclusion 
reached is that low-wing monoplanes are more prone 
to spinning than the high-wing type. 

In last year’s report attention was drawn to the 
often excessive petrol consumption of aeroplanes 
running at less than full power. Thus in one forma- 
tion flight, a difference of 40 per cent. in the petrol 
consumption of two similar machines has been 


recorded. The hope was then expressed that 
ultimately some form of automatic control of 
mixture strength might prove successful. Appa- 


rently no success in this direction is yet to be 
reported, but during the year, tests with weak 
mixtures have shown that by advancing the 
ignition from 36 deg. to 51 deg., a saving of 7 per 
cent. in the fuel consumption was effected. It 
asserted that there is no foundation whatever for 
a somewhat prevalent belief that some day a 
liquid fuel will be discovered having much greater 
available energy than the hydrocarbons now in 
use. This is stated to be definitely unlikely, but 
there is a possibility that some synthetic fuel may 
be produced with which, owing presumably to its 
anti-knock characteristics, higher thermal efficien- 
cies may in practice be attained. As matters stand, 
it is the character of the fuel which sets a limit 
to the improvement of the petrol engine. 

The output of these engines can be increased by 


is 


supercharging, and up to pressures about three times 
the normal, the gain is nearly in direct proportion to 
the degree of supercharge. The practical range of 
mixture strength is, however, reduced, so that the 
limit to the degree of supercharging practicable 
may be fixed by the difficulty of securing efficient 
combustion rather than by mechanical considera- 
tions. A compound engine, with two 4-stroke 
high-pressure cylinders and one 2-stroke low-pres 
sure cylinder, has been constructed by Mr. H. R. 
Ricardo. Trouble has been experienced from 
carburation and from the distortion of the low 
pressure cylinder, but not in the transfer of the 
hot gases from the high-pressure cylinders to the 
This point is of interest, since in 
a discussion at the Dundee meeting of the British 
Association in 1912, Mr. Kobert Mond stated that 
an attempt to construct a gas engine in which the 
combustion was effected outside of the cylinder 
completely failed, owing to the large heat losses 
encountered. The engine, in fact, required to be 
motored round. 


low pressure, 


With compression ignition engines, the output 
does not increase in proportion to the supercharge, 
so it is improbable that the lightweight compression 
engine, when it is ultimately evolved, will be heavily 
supercharged. A 12-cylinder compression engine, 
which has converted from a Condor BIII 
petrol engine, titted to an aeroplane. 
It develops 500 h.p., and weighs 1,500 Ib. 

A successful flame trap seems to have been devised 
at the Royal Aircraft Establishment. In bench 
tests, and in 111 flights, this has been found so 
successful in preventing flame passing down the 
induction pipe when the engine backfires, that it 
is proposed now to allow air intakes to be inside 
instead of outside the fuselage. This change of 
position would greatly reduce the danger of the 
choking of the carburettor by freezing or in a 
sand storm. 

During the South African flight made by the 
R.A.F. in 1931, difficulty was sometimes experienced 
in climbing through the lower air strata for the 
first 200 ft. to 300 ft. A possible explanation of this 
has been suggested by Dr. Simpson, who notes that 
at Ismalia, between 7 a.11. and 9 a.m., the tempera- 
ture falls off very rapidiy on proceeding from the 
ground upwards for a height of 200 ft. The pilots 
who have experienced this peculiarity, ascribe it to a 
“layer of dead air.” In other cases, high speed 
up-currents are experienced, which in sudden gusts 
may produce accelerations 3-1 times that due to 
gravitation. 


been 


has been 


In the case of structural steel and Monel metal, 
it has long been recognized that there is a close 
correlation between the ultimate strength and the 
endurance in fatigue tests. This rule appears to 
fail in the case of the certain of the light alloys, 
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fatigue limits. An important point now established’ 
is that tested in vacuo metals show a higher resistance 
to fatigue than when tested in air. In the case of 
mild steel the improvement has been found to be 
& per cent., whilst the corresponding figure for 
annealed brass was 26 per cent., and for copper 
13 per cent. Coating the specimens with lanoline 
did not raise their fatigue strength when tested in 
air, Other experiments on fatigue have led to the 
conclusion that unless high tensile alloy steels can 
be machined and polished, the advantage to be 
gained by their use will be less than might be antici- 
pated from their tensile strength. 

Some remarkable figures are quoted in the 
Aeronautical Research report for an alloy of copper 
with 23 per cent. of beryllium. In this case, the 
fatigue strength in the “as rolled” condition is 
as high as in machined and polished specimens. 
Samples in the form of wire, 4-in. and }-in. diameter, 
showed, when heat-treated, a tensile strength of 
62 tons per square inch, the limit of proportionality 
being 30 tons per square inch. It is believed that 
an ultimate strength of 80 tons per square inch 
could obtained. Young’s modulus for the 
material is 1,900,000 lb. per square inch, and it is 
suggested that it may prove useful for springs, the 
fatigue strength being greater than that of un- 
machined spring steel. 


be 


MODERN SHIPBUILDING IN REGARD 
TO REPAIRS. 

As the science and practice of shipbuilding have 
recently undergone important improvements and 
developments, it is only to be expected that repair- 
ing establishments should tend to suffer a little 
from time-lag in their corresponding capacity. 
Superintendents and consultants who try to put 
the brake on economical construction because 
repairers are sometimes a little behind the times, 
are, however, happily a minority in their profession. 
The ever-extending applications of science have 
greatly simplified modern merchant-ship construc- 
tion, and at the same time have lessened the time 
and cost of repairs. The modern standard 8,000-ton 
deadweight cargo carrier, as compared with her 
predecessor, has only one side girder in her double 
bottom on each side, instead of three, and solid 
floors at every third frame, instead of at every frame; 
the three or four side stringers formerly fitted in the 
holds have been completely done away with; the 
forty to fifty pillars in each hold have been replaced 
by about six columns, the wasteful continuous keel 
und sheerstrake doublings are no longer seen, and 
single bulb angle frames and beams are fitted instead 
of riveted combinations of angles and plates. 

An interesting paper on “ Shipbuilding in Rela- 
tion to Subsequent Repairs,” recently read before 
the North-East Coast Institution of Engineers and 
Shipbuilders, by Messrs. Edmund Wilson and 
Edmund P. Wilson, acknowledges the value of the 
research work carried on by Lloyds Register of 
Shipping, but it would almost seem that the authors 
are not fully aware of its wide scope, nor of the 
elaborate system by means of which every ounce of 
experience gained from the 96 per cent. of merchant 
tonnage, with which the Society has to deal, is 
extracted. and the lessons applied for the benefit of 
future ships. 

Messrs. Wilson refer to a quality which is not 
inaptly called “‘ unseakindliness ” in ships—embrac- 
ing a range of seamanlike terms, such as stiffness, 
with its opposite crankiness, and wetness—as if this 
were inherently characteristic of certain vessels as a 
result of faulty design, for which the naval architect 
is responsible ; but while this may occasionally be 
the case, as for example, when ships have been made 
excessively broad to take undue advantage of the 
Classification Society’s Rules, and have consequently 
become too stiff, yet the proper lading of vessels 
and seamanship are more often factors of greater 
importance. It cannot be too clearly emphasised 
that, no matter what the good qualities of a ship 
may be, as a result of the shipbuilder’s original care 
and skill, the effects can be entirely neutralised by 
careless stowage, indifferent superintendence, and 
bad handling at sea. 

It is hardly correct to state generally, as put 


some of which have a high static strength, but low forward in this paper, that the Classification Societies 


have no direct knowledge of seagoing conditions, 
For many years past, Lloyds Register has adopted 
the regular policy of sending some of the most 
experienced surveyors to sea to make scientific 
observations on the effect of the most onerous 
conditions upon the various parts of ships’ structures. 
Even if this were not the case, the results of heavy 
weather and other damage are always inspected in 
the light of the captain’s reports, and action taken 
by a trained and competent staff. 

While there are certain limits bearing on eventual 
repairs which no responsible shipbuilders would 
transgress, everyone who has been intimately 
associated with the intricacies of the case, knows 
that it is too much to expect that when designing, 
full attention can be paid to every other interest, 
including all possibilities which may arise in future 
maintenance and repair. The latter problems are 
better left to another type of mind, approaching the 
subject from a fresh point of view, always with the 
Classification Society in the offing to uphold the stan- 
dard and maintain the balance. It might reasonably 
be expected that more attention would be paid to the 
co-relation of these interests in establishments where 
both shipbuilding and repairing are carried out side 
by side, but the tendency is against mutual interest, 
and even the workmen, at any rate in the north, 
are generally averse to change of employment. 

Ship maintenance and repairing are largely 
matters involving numerous detailed considerations, 
to only a few of which it is possible here to refer 
somewhat briefly. 

[t would unquestionably be an advantage if mor 
attention were directed to the effective clearing of 
double bottom and other tanks of water or oil. Too 
often drainage holes are neither sufficient in number 
nor size, and are not properly located, to enable the 
tanks to be thoroughly cleared, with the result that, 
in a seagoing vessel, such as the one above referred 
to, perhaps 20 tons to 30 tons of liquid are left wash- 
ing about, causing deterioration, as well as a loss of 
cargo-carrying capacity. The edges of deck plating 
should not be joggled and the strakes should be 
arranged in-and-out fashion to obviate wastage 
through water lying about the decks. 

Double bottoms should be carefully examined 
by the owner’s superintendents, after completion of 
the construction or repairs, and no loose nuts nor 
bolts should be left lying about by the workmen, as 
serious damage has often been caused by these 
rolling about at sea and scoring the outer plating. 
Close attention should always be paid to steel work 
being thoroughly screwed up and closed before 
riveting, particularly in repair work, which naturally 
tends to be somewhat on the rough side, and in 
cases where pneumatic tools are employed. 

A great deal of time and money are now saved 
in heavy repair work by cutting-out, by the flame 
process, large masses of damaged material, and its 
bodily removal in this way. Similarly, a consider- 
able quantity of new work may be assembled at the 
dock side, and more conveniently riveted or welded 
together there than in place at the ship. The 
scale of these operations need only be limited by 
questions of convenience and accessibility, and the 
lifting power available. 

The authors of the paper referred to appear to 
anticipate opposition to a proposal they make to 
arrange several scarphs in the stem bar, to facilitate 
repairs. As this member is really nothing more 
than a distance piece, there would seem to be no 
valid reason, apart from the shipbuilder’s conveni- 
ence in erecting and fairing, why it should not be 
fitted in as many separate unscarphed pieces as 
desired, scarphs being expensive and troublesome 
connections. 

The authors’ proposal deliberately to permit 
flexibility (and consequently structural instability). 
in the bilge brackets to the side framing, in order 
to attempt to relieve the riveting in the margin 
connections of stress, is contrary to good and sound 
practice, which demands that every individual part 
and connection of a structure should be full) 
effective, otherwise damage is certain to ensue. AS 
a matter of fact, Lloyd’s Rules have required, o! 
late years, that these brackets should be thicke: 
and less flexible than formerly, while the rivet! 
has also been increased. 








Disagreement may also be expressed from some 
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of the authors’ remarks regarding hatches, which 
term can only properly be applied to the covers 
which are used to close the openings in the decks, 
The openings them- 
selves are “ hatchways,” and it is hardly correct to 
say, as Messrs. Wilson do, that there has been little 
or no alteration in their construction in the past 
forty or fifty years. On the contrary, it is precisely 
at the hatchways where some of the greatest improve- 
When 
once the International Convention rightly decided to 
insist that hatchways must be efficiently constructed, 
disregarding excuses, and to abolish the old policy 
of slight freeboard penalties for insecurity, the tide 
of improvement which had already begun to run 


giving access to the holds. 


ments in ship construction have taken place. 


The old broken pipe- 
** port- 


strongly gathered headway. 
stem hatchway pillars, which were only 
able 


permanent columns ; the old sagging leaning coam- 


ings have given way to deep, powerful girders firmly 
braced by longitudinals and stays, and the very 


dangerous arrangement of portable hatchway beams 


and fore-and-afters has been eliminated in favour 


of strong hatch webs supported by efficient carriers, 
the latter being often of the snug clip pattern. 
Exception can only be reasonably taken to the 
wood hatches, still generally employed, but signs 
are not wanting that these will at no distant date 
be replaced by steel covers, such, for example, as 
those devised by Sir Joseph Isherwood, for which 


” in the sense that they were carried away and 
never put back, have been replaced by massive 


last two or three quarterly shipbuilding returns of | 


Lloyd’s Register of Shipping, is again manifest in 
the statistics for the last three months of 1933. 
The returns, it will be recalled, deal only with 
vessels of 100 tons gross and upwards. There were 
90 ships, comprising 64 steamers, 23 motorships, and 
3 sailing ships and barges, making together 331,541 
tons, under construction in our shipyards on 
| December 31, 1933, against 87 ships and 303,762 tons 
on September 30, 1933, and 50 vessels and 225,497 
tons on December 31, 1932. Moreover, 74,701 tons 
\of shipping were commenced in the United King- 
dom during the last quarter of 1933, showing an 


increase of 35,031 tons over the corresponding total 
for the September quarter; and 65,274 tons were 
launched, against 42,077 tons in the three months 


}ending September 30, 1933. The position abroad, 
|in contrast with our own, has become worse. 
| total tonnage of the merchant ships under construc- 
{tion in foreign shipyards on December 31 last, 
jnamely, 425,736, was about 27,000 less than that 


in hand on September 30, 1933, and constitutes the 


| lowest total recorded since J une, 1909. Furthermore, 
| 69,960 tons of shipping were commenced abroad 
| during the last three months and 109,664 tons were 
| launched, showing a decline, as compared with the 
|September quarter, of 1,142 tons in the shipping 
|commenced and an increase of only 19,341 tons in 
| the tonnage launched. With the exception of those 
|for Japan and for Spain, the total tonnage under 
| construction of all foreign countries has decreased 


The 


‘during the three months under consideration. 
| Japan has displaced France and leads with 106,760 
| tons, France is now second with 90,656 tons, Sweden 
is third with 64,640 tons, Holland fourth with 
40,540 tons, and Spain fifth with 35,724 tons. The 
total horse-power of marine engines, either under 
‘construction or being installed on board vessels on 
| December 31, 1933, was 1,173,171. This was made 
| up of 85,873 i.h.p., the total for reciprocating steam 
|engines ; 466,082 s.h.p., representing steam turbines, 
/and 621,216 ih.p., the aggregate for oil engines. 
| Great Britain and Ireland occupied first place with 
| 438,479 h.p., France was second with 187,140 h.p., 
| Japan third with 132,610 h.p., and Holland fourth 
|with 121,175 h.p. Germany was responsible for a 
|total of 88,492 h.p., and Sweden for 61,795 h.p. ; 
| all other countries had totals of less than 50,000 h.p. 


Lloyds have decided to grant a special notation. 





Patent Law AND British CHEMICAL PLANT 
MANUFACTURE. 


It is the practice of the British Chemical Plant 
Manufacturers Association to follow their annual 
dinner by a discussion on some subject of interest to 
its members, instead of by the usual speeches. 
If the proceedings at the function which took place 
at Maison Jules, Jermyn-street, London, W., on 
Thursday, January 25, are anything to go by, it is 
a practice that might be more widely followed from 
the points of view both of interest and instruction. 
On this occasion the subject chosen was “ Patent Law 
in Relation to Foreign-Owned British Patents,” in 
dealing with which Mr. C. Hollins pointed out that 
the object of patent legislation since the Statute of | 
Monopolies, and, certainly as it now stood, was| Regulations and directions under Section 48 of the 
not only to encourage invention, but to ensure that | Road Traffic Act, 1930, on the subject of traffic 
the inventions were worked in the United Kingdom | signs have recently been issued, and a circular letter 
without undue delay. An “abuse of monopoly” |has also been issued to all highway authorities 
existed when the patent was not worked in this | drawing attention to a number of the more important 
country on a commercial scale and no satisfactory | features of the regulations and report of the 
excuse was furnished for failure to do so; when | Departmental Committee on traffic signs. Broadly 
such commercial working was prevented or hin- | speaking, the intention has been both to codify and 
dered by importation from abroad either by the |simplify the use of road signs, and to bring them 
patentee, his licensee or persons against whom he | into conformity with the terms of the International 
had not taken infringement proceedings; when /|Convention of 1926. The warning given in the 
the demand for the patented article was not met | circular against the erection of unnecessary signs 
adequately or on reasonable terms; when the| will meet with wide approval among motorists. 
patentee refused a licence on reasonable terms or| Wide differences have existed in the past in the 
imposed restrictions and thereby prejudiced British | practice of various authorities in the number of 
industry ; or when the patent unfairly prejudiced the | signs erected, excessive emphasis having been 
manufacture, sale or use in the United Kingdom of | given in some districts to possible sources of danger 
materials necessary for carrying on a patented |of so trivial a nature as to be entirely ignored 
process. Such abuse could be remedied either by ‘elsewhere. As a result, drivers were tempted to 
the granting of compulsory licences by the Comp-| neglect the warnings given unless they were re- 
troller, by banning importation or by revocation, | inforced by their own observations of the road con- 
and the procedure for applying these remedies had | ditions. The suggestion in the circular that signs 
recently been simplified and cheapened. The | should only be used when they are really needed, 
usefulness of these remedies lay in the fact that }and should be limited to standard types, is un- 
they encouraged, and even compelled, negotiations | exceptionable, but requires a wide experience on 
and agreement, but it must be shown that it was | the part of the erecting authority for its successful 
in the public interest that a licence should be | application. Particular emphasis might well be 
ranted. In welcoming the guests in an amusing | given to the fact that a self-evident danger renders 
speech, the Chairman, Mr. E. A. Alliott, said that |a sign unnecessary, as all sign-posting has an 
the Association was trying with some success to | unfortunate tendency to transfer the responsibility 
foster the manufacture of all kinds of chemical | for the safety of the roads from the driver to the 
plant in this country and both the new patent law erecting authority. It is probable that criticism of 
and the import duties were aids in that direction. | the new regulations will be mainly confined to the 

Tas Woers’s ‘Sanscnsive asp Mian refusal of the Minister to authorise the use of the 

Shedauitiiaen . . “ Halt” sign on secondary roads debouching on 

- ‘ nid major roads, and to the stress laid on route numbers 

The upward trend which has been noticeable in rather than on place-names. We believe that the 
the aggregate tonnage of the merchant ships under) official form of lettering proposed for the signs 


New Reautations Covertna TRAFFIC SIGNS. 


places of importance has already led to protests 
from local authorities, on the ground that the number 
is given more prominence than the name. We are 
ourselves of opinion that while the route numbers 
may be of value, they should be supplementary to, 
rather than in any way superseding, place-names 
on the posts. 
WorkKERS AND Sarety First. 

The combination of legislation, propaganda and 
public opinion has so wrought on the conditions 
under which machinery is now installed in our 
factories, that it may be said that the accidents 
that occur are rather due to a failure of the human 
than of the mechanical element—so much so that 
it has been argued that too much progress has been 
made in this direction, and that that “ foolproofed- 
ness,” which is now the ideal, encourages carelessness 
on the part of the workman. Without going so far 
as to support this view in its entirety, Mr. R. 
Dennison, in an address on “The Workers and 
Safety First,” which he delivered to the Tees-side 
Industrial Committee on Friday, January 26, did, 
however, point out that some workers are more prone 
to accident than others, and that it was one of the 
duties of such bodies as that which he was addressing 
to consider ways and means of transferring these 
men to other occupations without their financial 
position bemg adversely affected. Insurance pro- 
vided one solution, but the matter was complicated 
by such difficulties as that of assessing the degree of 
disability and of guarding against victimisation. As 
regards accidents, the Home Office inspectorate had 
done more than figures disclosed to make the 
workshop safe, but Industrial Committees would 
be failing in their real object if they did not keep 
their eyes open for pitfalls for which legislation had 
not provided. As had been pointed out, 90 per 
cent. of the accidents were primarily caused by 
someone failing to think, and this failure could only 
be corrected by systematic education. In addition, 
disciplinary action should be taken against those who 
deliberately disregarded ‘‘ safety first’? warnings, 
and that action would have to be applied equally 
to management and to men, by works committees 
consisting of workpeople and managerial repre- 
sentatives. The idea that must be inculcated was 
tliat the man who took risks was not a _ hero, 
but a fool, often endangering others, as well as 
himself. He should be regarded as a menace and 
a nuisance. 


THE ENGINEERING OUTLOOK. 


V.—Textite MACHINERY. 


At the beginning of 1933 the view was expressed 
that a continuation of the slow improvement 
witnessed in 1932 might be expected. This view 
was put forward in spite of the fact that during the 
last few months of 1932 there had been a slight 
relapse, and without postulating any general up- 
swing in trade. The textile-machinery industry has 
always been the most difficult branch of engineering 
—as regards the forecasting of trade prospects. In 
actual fact, the recession continued in the early part 
of 1933, and it was not until the last quarter of the 
year that any improvement could be recorded. Even 
so, the level of activity was slightly below that for 
1932 for the year as a whole, though by the beginning 
of 1934, it had risen higher than during any time 
for the past three years. A genuine revival is now 
badly needed. The year 1931 was the worst year 
on record for this branch of engineering, and after 
a slight stirring in 1932, last year has been little 
better than 1931. 

This acute and prolonged depression has done ex- 
tensive damage to this branch of engineering. No 
general index of production is available, nor are 
there any official statistics of employment. An 
investigation of a representative sample of textile 
machinery firms, however, revealed that in 1933 
only some 37 per cent. of the numbers employed in 
1913, were employed in 1933, and extensive short 
time prevailed even among the workpeople re- 
maining in employment. This percentage, when 
compared with the volume index in Table I, suggests 
that export statistics remain a good indication of 
the state of the industry as a whole. According to 
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128 ENGINEERING. 
textile machinery produced was exportedin 1924| with Russia, formerly a most important market, has 
and 66 per cent. in 1930. Profitable operating at | dwindled to nothing, and it is probably from this 
such levels is impossible for the whole industry. quarter that the chief hope of a quick recovery in 
Looking back, it seems likely that the improve-| demand exists. But this, of course, depends on other 
than commercial considerations. 
Tasie I.—2Zzports of Textile Machinery Manufactured in : . , ‘ 
the United Kingdom. Taare Il.—United Kingdom Textile Machinery Bapert. 
Monthly | - Index Value index — Volume. | Value 
Average. olume. s= = 913 = ——— Roa s <a es 
100. on. 100 | | 
| Tons, 
A seu em ween 1925 123,107 
| See ‘ 1926 101,541 | 
1913 14,840 | 100-0 46-5 | 100-0 1927 $19,200 = | 
1922— 1928 125,210 
Ist. Qr. 16,624 | 112-0 | 141-7 | 304-7 1929 126,553 
2nd ,, 6,286 42-4 | 166-4 358-0 1930 91.213 
rd, 12,924 87-1 | 139-0 | 298-9 1931 55,567 
4th ,, 15,631 105-3 124-9 | 268-6 193% 63,070 
1924— 1933 56,414 
Ist Qr. 8,256 55-6 | 105-2 | 226-2 
2nd ,, 8,798 59-3 | 105-1 | 226-0 |———— — . : 
8rd, 8,530 | 57-5 102-8 221-1 As regards the main types of textile machinery 
a, a 8,955 60:3 103-1 226-0 - 1 I » cate - Ta shi fi . . 
1926— exported, the category machines for spinning, 
Ist Qr 9,390 63-3 | 95-5 | 205-4 | twisting and preparatory processes” accounted for 
2nd ,, 7,536 50-8 98-8 212-5 f th lecline E f hi > fi 
$rd |. 8174 65-1 97-2 209-0 | most of the decline. Exports o machinery for 
1988. ” 8,747 58-9 100-9 | 217-0 | weaving and processes preparatory thereto’ were 
Ist Qr. 10,524 | 70-9 | 96-8 | 208-2 substantially maintained, while there was a decrease 
i . se aee A 2 | 4-7 | =. in volume and an increase in the value of exports 
‘ “ 1,143 : DE . “ ar ’ 
ath 50648 7.7 oe-4 190-1 | Of “all other descriptions.” 
1929 , . » ce ' 
ist Or 10.571 71-2 90-8 198-1 As re@ards the home market, the first half of the 
2nd ,, 11,105 74-8 90-8 195-3 | year was a period of unrelieved gloom and even of 
ro ” ~— b> —H- fe deterioration. By the early autumn, however, a 
1930— _" slight stimulus reached those producing for the wool 
. 5.6 9 7 . . . a . . 
=, Qr. — $4 = . 2 textile industry from the improvement which set in 
rd, 7,409 49-9 93-3 | 200-6 | with the rise of wool values. This rapidly developed 
9 9.9 ?.9 «5 . , . 
m.. 6,266 es 98-3 198-5 | until by the end of the year many of the Yorkshire 
Ist Qr. 4,096 27-6 103-0 221-5 | works were quite briskly employed. In Lancashire, 
° q 9 eo >» 2 . . . . 
— rye 3 | o3-; | Sti. | however, the continuation of depression in the cotton 
‘ ” ” } av". ~ . ° " 5 
4th ,, 5,596 37°7 84-1 | 180-9 | industry gave no corresponding relief. Even at the 
ist Qr 5,472 87-2 187-5 | end of 1933, the improved atmosphere was due rather 
2nd ,, 5,666 86-3 185-6 | to the revival of export business than to any satis- 
‘ 7 1 . . ; 
=: rete 4 | ie, | faction with the state of home demand. With the 
1933 problem of redundant capacity looming large 
8 92 95°3 | 204° : ss 
—— wane 3:3 | Sef: | amongst the troubles of the cotton industry, it is 
3rd 4,193 95°6 205°6 | difficult to see any immediate change in this position. 
= once 83°3_ | 179°l | Rayon production, however, proceeded at record 
: — | levels for all time. It would seem that, as far as 
ment of 1932 was caused simply by the fillip given | home demand is concerned, both rayon and wool are 
to British exports by our departure from the gold | likely to offer satisfactory orders in the near future 
standard. To the extent that the improvement in| to the textile machinery industry. 
the last quarter of 1933 may be ascribed to a genuine| Net imports in 1933 were driven to very low levels 


TABLE IV. 


last months of 1933 holds out a better prospect for 
1934. 

As regards the home market, there seems practic- 
ally no possibility of any further decline and a strong 


Tasxex IlI.—Teztile Machinery. United Kingdom 
Retained Imports 

















| Index Value | Index 
——_ Volume. | (1913 = per (1913 = 
seen 100). | Ton. 100). 
inact : ! . - 
Tons. | | £ | 
1913 .. 411 | 100-0 71-6 100-0 
1922— 
Ist Qr 198 | 47-0 | 162-0 226-3 
2nd ,, 190 | 46-2 197-7 276-1 
Srd_,, 164 | 39-9 229-8 | 321-0 
4th ,, | 164 39-9 206-3 | 288-1 
1924— 
Ist Qr. 253 | 61-6 | 193-6 270-4 
2nd ,, 258 62-3 | 240-0 335-2 
3rd ,, 310 | 75-4 | 236-5 | 330-3 
4th ,, 345 | 83-9 260-8 364-2 
1926— j | 
1st Qr 401 97-6 | 215-8 | 301-4 
2nd ,, 485 118-0 | 163-0 | 227-7 
8rd, 413 100-5 | 145-8 | 203-6 
4th ,, 569 | 138-4 | 156-7 218-9 
1928— | 
Ist Qr ..| 780 189-8 | 197-4 275-7 
2nd ,, ch 178-1 185-8 | 259-5 
Srd ,, ..| 673 163-7 | 178-5 249-3 
4th , --| 652 134-3 | 196-2 274-0 
1929— 
Ist Qr. | 611 148-7 | 180-3 251-8 
2nd ,, 768 | 186-9 172-4 240-8 
Srd_,, | 642 156-2 180-5 252-1 
4th ,, | 863 | 210-0 170-2 237-7 
1930— | 
Ist Qr. 564 | 137-2 169-4 236-6 
2nd ,, 423 102-9 190-7 266-3 
Srd ,, 295 71-8 226-0 315-6 
4th ,, | 453 110-2 196-0 273-7 
1931— 
Ist Qr. 422 102-7 185-1 258-5 
2nd ,, 411 | 100-0 192-7 | 269-1 
3rd, 330 92-5 154-5 | 215-8 
4th *, 649 «| 157-9 | 192-5 | 268-9 
1932— 
Ist Qr. / 1,130 | 274-9 131-0 | 183-0 
2nd ,, 531 129-2 | 133-7 | 186-7 
3rd ,, 323 | 78-6 159-0 | 222-1 
4th 559 136-0 142-4 198-9 
1933—” | } 
Ist Qr. | 262 63°7 | 209-9 | 293-2 
2nd ,, 218 53°0 210°8 294°4 
3rd 341 | 83°90 201°8 | 281°8 
4th 345 83°9 179°5 250°7 








probability that there will be a marked but unevenly 
distributed revival amongst the various sections of 
the industry. As regards exports, the stage appears 
set for recovery of a steady nature apart from a 



































Textil . || . , , | | ; 3s 
Machinery 1924. 1926. 1928. | 1929. ] 1930. | 1931. ] 1932. 1933. 
: CE pele PU pee Ot | : | a 
£000 =| Per cent £000 Per cent. £000 Per cent. £000 | Per cent. I £000 | Per cent. || £000 | Per cent. i £000 Per cent. | £000 Per cent. 
United Kingdom | 10,831 | 652-2 9,957 7-1 11,623 42-4 || 11,644 38-5 8,628 | 40-5 || 5,281 87-5 ||_:«6,511 39-1 || 5,178 46°0 
Germany 5,566 26-9 6,937 32-8 9,975 36-3 12,441 41-2 8,496 | 39-9 || 5,503 | 39-1 || 5,226 37-1 || 3510 31°2 
U.S.A 1,981 9-5 2142 | 10-1 2.642 9-6 2.812 9-3 1781 | 8-4 | 1509 | 10-7 || 1,486 | 10-5 || 1,003 | 8-9 
France 921 4-4 740 | 3-5 1,005 3-7 1,007 3-3 788 3-7 | 643 CO} 4-6 72 | 5-1 i 700 62 
Switzerland 1,446 7-0 1,382 6-5 2,202 8-0 2,336 7-7 1,603 7-5 1,142 8-1 ] 1,166 8-2 870 7.7 
Total 20,745 100-0 21,158 100-0 27,447 100-0 30,240 100-0 |} 21,296 | 100-0 || 14,078 100-0 | 14,117 100-0 11,261 100°0 
TABLE V.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. VOLUME, IN LONG TONS. 
Textile | = , ‘ . | || . 
mms eel 1924 1926 1928. 1929. 1930. i] 1931. 1932. 1933. 
| | 
sareeetenmenpaeeeteentmmamets = — —— ||- - — 
Tons. | Per cent Tons. | Per cent Tons. Per cent. Tons. | Per cent. Tons. | Per cent. Tons. Per cent. || Tons Per cent. |} Tons. | Per cent. 
United Kingdom 103,618 61-4 101,541 56-3 125,210) 53-6 126,553 50-6 91,213 52-7 55,567| 50-3 63,070 57-9 | 66,414 60°3 
Germany 45,041 26-7 52,025 28-9 71,780) 30-8 88,004 35-2 98,414) 33-7 37,702 34-1 29,582 27-2 24,000 25°7 
Farnce 0,533 6-2 15,018 8-3 17,498 7°5 16,093 6-4 10,403} 6-0 8,283) 7-5 9,222 8-4 8,300 8-9 
Switzerland 9,632 5-7 11,784 6-5 18,845 8-1 19,563 7°8 13,210) 7-6 8,973) 8-1 7,100 6-5 | 4,750 5°1 
Total 168,824, 100-0 180,368; 100-0 233,333) 100-0 250,213) 100-0 173,240; 100-0 110,525 100-0 108,974, 100-0 


recovery of trade, it may be hoped that the present | by the stagnation in the British textile industries 
upward movement will be more permanent. ‘and the barriers of exchange depreciation and 
Textile machinery exports are still the largest of | tariffs. The slight recovery at the end of the year 
any individual category of the machinery group. | probably does not imply that they will regain their 
The aggregate figures of volume and value are given | former level. 
in Table II. | Outside the home market the state of competition 
There has been no significant increase in the value | can be judged from a comparison of international 
per ton to offset the decline in volume of these ex- | exports of textile machinery. In Table IV the de- 
ports. As regards individual markets, the most/|clared values of these exports are given in sterling | 
disappointing feature was the decline in the figures | converted at the average rate of exchange for the 
of British India, China and Japan. All ofthese had| year. In Table V the available figures of volume are 
revived in 1932, and a continued improvement | given. 
might have been looked for as a result of more| These tables confirm the impression that the 
settled political conditions. If these three markets | improvement in the British industry in 1932 was 
are excluded, however, the showing of the remainder | due to its securing a larger share of a reduced vojume | 
is not unsatisfactory. South America, the United | 
States, Germany and the smaller European coun- 
tries all imported more British machinery. In the 
remaining markets there was little change. Trade 


| of business, as a result of the depreciation in sterling. 
In 1933, it was able from this advantage to retain 
this increased share of a volume which had shrunk 
still further. 








The tendency towards revival in the 





93,464; 100°0 
| 





windfall in the form of a resumption of trading with 
Russia on a big scale. This possibility cannot, how- 
ever, be ruled out. Fortunately, the home and 
export demand are to some extent complementary 
as between the various sections of the industry. 
The prospect thus appears at long last to be for 4 
definite and substantial improvement. 











Tue InstrruTion or Nava Arcnrrects.—The 75th 
annual meeting of the Institution of Naval Architects 
will take place on Wednesday, March 21, and the two 
following days, at the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2. The annual dinner will be 
held on March 21 at 7.30 p.m., in the Grand Hall, 
Connaught Rooms, Great Queen-street, London, W.C.2. 
The Gold Medal of the Institution, for 1933, has been 
awarded to Engineer-Captain S. R. Dight. R-N., for his 
paper, “ Naval Water-Tube Boilers: Experiments and 
Shop Trials.’" The Institution Premium has been gained 
by Br. G. Hughes for his paper, ‘‘ The Effect of W ind on 
Ship Performance.” The Meda and Premium will 
be presented on March 21. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An ordinary general meeting of the Institution of 
Mechanical Engineers was held on Friday, Janu- 
ary 26, at Storey’s-gate, St. James’s Park, the chair 
being occupied by the President, Mr. Alan E. L. 
Chorlton, C.B.E., M.P. The proceedings were 
opened by an appreciative reference from the chair 
to the work of the late Mr. Edgar Worthington, 
who, from 1898 to 1920, was Secretary to the Insti- 
tution. Mr. Worthington’s death took place on 
January 23, at the age of 78. His period of office 
was marked by courtesy and energy. He would be 
remembered with affection by many members for 
the first, and as regards the second he had exercised 
a beneficial influence on the affairs of the Insti- 
tution, the membership of which had risen from 
2,500 to 7,500 during the 22 years he had been 
concerned with it. 

After the transaction of the routine business, the 
Secretary read a list of those members who would 
retire from office, by rotation, at the ensuing annual 
general meeting. The list comprised the president, 
Mr. A. E. L. Chorlton; two vice-presidents, Mr. 
Charles Day and Colonel A. E. Davidson; and 
seven members of council, Sir Ernest W. Petter, 
Mr. Sterry B. Freeman, Mr. J. Foster Petree (asso- 
ciate member), Mr. W. A. Stanier, Mr. E. Bruce 
Ball, Mr. F. Samuelson, and Major 8. J. Thompson. 
The council had made the following nominations for 
the new list of officers. As president, Mr. Charles 
Day, M.Se.Tech. ; as vice-presidents, Colonel A. E. 
Davidson, D.S.O., and Sir Ernest W. Petter; as 
members of Council, Mr. E. Bruce Ball, Mr. W. B. 
Challen, Major P. J. Cowan, M.B.E., Eng. Vice- 
Admiral Sir George G. Goodwin, K.C.B., Mr. George 
Ness, Mr. Frederick Samuelson, Mr. W. A. Stanier 
and Major S. J. Thompson, D.S.O. In response to 
an intimation that further nominations would be 
admissible, Principal G. F. O'Riordan, F.R.S.E., 
and Mr. B. Irving were proposed. It was announced 
that these two names would be included in the list 
of candidates appearing in the ballot paper. 

The Secretary then read a list of awards made by 
the Council to authors of papers. This was as 
follows: Thomas Hawksley Gold Medal to Mr. 
L. W. Schuster, for his paper on “ Investigation of 
Mechanical Breakdowns of Prime Movers and Boiler 
Plant” ; Thomas Hawksley Premium to Mr. E. W. 
Robey and Mr. W. F. Harlow for their paper on 
“ Heat Liberation and Transmission in Large Steam- 
Generating Plants” ; Thomas Lowe Gray Prizes to 
Mr. R. F. Davis and Mr. A. L. Timmins for their 
paper on “ Some Technical Aspects of High-pressure 
Boiler Design” and to Mr. R. Russell for his paper 
on “ Factors affecting Grip in Force, Shrink and 
Expansion Fits”; T. Bernard Hall Prizes to 
Dr. V. E. Pullin, for his paper on “ Radium in 
Engineering Practice” and to Professor F. Bacon 
for his paper on “ Fatigue and Corrosion Fatigue, 
with Special Reference to Service Breakages.” 


Automatic Borer ConTrot SysTEMs. 


The president then called upon Mr. J. L. Hodgson 
and Mr. L. L. Robinson to read a paper on “ The 
Development of Automatic Combustion Control 
Systems for Industrial and Power Station Boilers.”’ 
We commence to reprint an abridgement of the 
paper on page 134 of this issue. It was read in 
abstract by Mr. Hodgson, but prior to this Mr. 
obinson briefly explained that he had been chiefly 
concerned with the installation of automatic control 
at the Hackney Power Station, as he had been, 
until the preceding evening, Borough Electrical 
Engineer at Hackney. Particulars of the tests on 
this plant were given in the paper. The plant 
comprised three 150,000-Ib. boilers and as the 
Station was a selected one and would be running in 
parallel with the grid, it was desirable that a very 
level steam line should be secured, together with a 
high thermal efficiency. The situation of the station 
moreover precluded emission of smoke. He had 
therefore installed automatic control and had every 
reason to be satisfied with the results. j 

The discussion was opened by Mr. W. Newton 
Booth, who said he had seen the plant at Hackney 
im operation. He had been impressed with the 
activity of the controls, very close regulation being 





obtained, although from the control panel itself 
and the stoker plant this was not apparent at first 
sight. His experience has been principally with 
industrial plants, in which reliance was placed 
upon the skill of the fireman. As deviation from 
the optimum did not become noticeable until it 
was of considerable extent and, as it took the fireman 
some time to re-adjust the boiler to restore the 
original conditions, there might be serious loss in 
efficiency. Automatic control certainly acted more 
promptly and functioned under smaller deviations. 
He had formerly considered that the cylindrical 
type of boiler was inherently less efficient than the 
water tube type, but examination of the whole 
question now led him to the belief that with moderate 
steam pressures it could be made just as efficient, 
whilst it had the advantages of low capital cost 
and needed less attention to be paid to the quality 
of the feed water. Automatic control might effect 
something with such boilers, but the losses from 
incorrect adjustment, &c., might be very serious. 
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Mr. W. G. Thomas, representing the makers of 
the Bailey system, after thanking the authors for 
the appreciative references made to it in the paper, 
referred to its characteristic of operating from 
definitely-metered results on the basis of main- 
taining the correct steam flow/air flow relationship. 
As this was effected, he said, by regulating the air 
supply in accordance with the steam pressure, i.e., 
with the steam flow, it seemed to him that the 
system was preferable to those which balanced the 
speed of a stoker or a pulverised fuel feeder against 
the drop in gas pressure across a boiler, other factors, 
e.g., the depth of fuel on a grate, entered into the 
question. He could not agree that the steam flow/ 
air flow mechanism was complex. The control 
consisted of a small solenoid-operated contactor 
housed in the same case as the metering mechanism 
and embodied a floating beam connected to both 
the steam and air flow recording pens of the latter. 
Departure of one pen from a common track operated 
the control, the solenoid of which was continuously 
energised, so as to reduce or augment the air supply 
as required. It was also possible to incorporate a 
variable excess air setting of the steam flow/air flow 
mechanism. The adverse criticisms in the paper 
on the Bourdon tube type of master controller 
were not fully justified. It had only proved trouble- 





some when the gear was so situated as to be affected 
by vibration from coal-pulverising plant. The 


dash-pot referred to was not necessary when there 
was no vibration of this sort. A new type of master 
controller had, however, been adopted from other 
reasons. Before any system of automatic control 
was fitted, it was essential to make sure that the 
plant concerned was in a reasonably satisfactory 
state as regarded its mechanical operation. This 
warning applied more particularly to industrial 
plants. 

Mr. F. L. Cater, speaking for the makers of the 
Smoot system, said it was difficult to state off-hand 
what savings could be obtained in any individual 
plant, but some particulars could be given of installa- 
tions fitted with automatic control in the United 
States. These were :— 

Elements Controlled. | Savings on 
| | Fuel Bill. 
! | 


Name of Station. 


Underfeed stoker and 

United Electric Light pulverised fuel. In- 
and Power Com- duced draught fans. 
pany. Air volume. 

Forced draught. 

Furnace pressure. 


Hell Gate Station. 1-0 per cent. 





Sherman Creek Station. 

United Electric Light 
and Power Com- 
pany. 


Underfeed stokers. 
Air volume. 
Forced-draught fans. 
Furnace pressure. 


3-2 per cent. 


Underfeed stokers. 11-0 per cent. 
Air volume. 
Forced-draught fans. 


Lowellville Station. 

Pennsylvania - Ohio 

Electric Light and 
Power Company. 


6 per cent. 














Spring Gardens Station. | Chain-grate stokers. 
Consolidated Gas, | Air volume. 
Electric Light and | Forced-draught fans. 
Power Company, Furnace pressure. 
Baltimore. 
Kent-avenue Station. Underfeed stokers. 


4 per cent. 
Brooklyn - Manhattan | Air volume. 
Transit Company. Forced-draught fans. | 
Furnace pressure. | 








The Kent-avenue station was a good example 
of how automatic control handled big load changes. 
The station served the rail subway on which traffic 
was stopped for two minutes on Armistice Day. 
The load was taken off in two stages during the 
preceding four minutes, the entire changes being 
made without any blowing off of the safety valves 
and a practically constant steam pressure being 
maintained. There were 72 boilers of the three- 
drum type with Taylor stokers. It could not be 
claimed that the whole of the savings in several 
of the cases were due to automatic control alone. 
Mr. Cater exhibited slides showing different perform- 
ance curves, of which one is reproduced herewith. 
This was of the noon period of a controlled station. 
The drop in load began shortly after 11 a.m. It 
would be noticed, he said, that the small rises in 
steam pressure which took place as the load fell 
were followed by drops in the master loading 
pressure which reduced the fan pressures, air volume 
and stoker feeds. A converse effect was observable 
when the load on the boilers increased. The effect 
was to maintain the fuel-air ratio at a constant 
figure and, in consequence, the thermal efficiency 
was remarkably uniform during the changes in 
boiler rating between 80 per cent. and 230 per cent. 

Mr. C. Verity expressed the view that the 
apparatus required for automatic control was much 
more complex than the simple diagrams in the 
paper indicated, and that there were factors in 
boiler operation, particularly in boilers of large size, 
which could not be controlled automatically, e.g., 
changes in the quality of the coal. He thought skilled 
supervision was necessary, and it was possible that 
greater efficiency could be secured if small manual 
adjustments were made resulting from direct 
observation of combustion conditions. These might 
even operate, in certain cases, contrary to the 
adjustments made by automatic devices working 
on steam flow and pressure control. He doubted 
the wisdom of those interested in automatic control 
devices suggesting the reduction of operating staff 
as an advantage. Any derangement of the auto- 
matic equipment might quite easily lead to chaotic 
conditions arising. As regards the test results 
quoted in the paper, these would have been more 
useful if a detailed account of the losses said to be 
due to hand control had been appended. 

Mr. E. H. Smythe said that the first part of the 
paper dealing with the principles of automatic 
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control was the most valuable; descriptions of 
apparatus, as such, could always be obtained from 
the various makers. What the prospective user 
wanted to know, and what the boilermaker had to | 
study, was how the systems could best be applied | 
to a given set of conditions. More of this kind of | 
information was wanted, and more detailed par 
ticulars should have been given in the instances of | 
improved performance provided, such as the price | 
of the coal used, charges on capital expenditure, 
operating conditions, &c. Particulars of the cost and 
of improving existing plants by auto- 
It might 


feasibility } 
| 
with hand | 
| 


matic control equipment were desirable. 
be claimed that an equal efficiency 
operation was possible if plants 80 operated were 
worked under the guarantee conditions. 

Dr. A. lvanhoff dealt with the Kent system an 
said he thought that a statement 
times in the paper was misleading. 


made severa 
This was that 
the pressure in the receiver was used as an indication 
of the load and that the dampers were placed in a 


the steam receiver the system could not function. 


definite position for each value of the receiver 
pressure This conveyed the idea that in the | 
absence of pressure drop between the boiler and | 


As a matter of fact, the master controller could be | 
connected direct to the boiler drum and the stability | 
of the control would not suffer in any way. The 
connected to the steam receiver in 


| 


controller was 


order to maintain the steam pressure as evenly 
as possible near the turbines. With the Carrick, 
Hagan or Kent hydraulic systems it was usually 
possible to achieve stable control if the pressure 
range corresponding to “full open” and “ full} 


hut position of the dampers was 4 lb. to 6 Ib. 
per square in h. rhe pressure drop to which the 
suthors referred might be as much as 40 Ib. per 
square inch, Dr. Ivanhoff then dealt at som 


length with the nature of the pressure change follow- 
ing a definite alteration in the load or the 
firing conditions, and contrasted it with the tempera 
ture changes in a furnace also automatically con 
He led to say that it had been 
stated in the paper that the designers of the | 
Kent system argued that each boiler had its own 

eurve of return In a general sense the boiler 
had such a curve, but the narrow operating limits 
made it, As | 
one of the designers referred to, he would state that 
the 
dustrial furnaces and was not applied to boilers. 


boiler 


trolled procee 


for practical purposes, non-existent. 
argument was developed for the cases of in 


he controller was, however, designed to bring the 


pressure to the correct value along an asymptotic } 


line, and performed its duty effectively, as was 
shown by Fig. 2 in the paper. 

Mr. A. Brooks, confining his remarks to the 
Bailey system, said that in it use was made of a 


change in pressure from normal to operate the master 
controller, which caused changes to be made in both 
fuel and air to all the boilers of a group, readjust- 
for maximum combustion efficiency being 
individual boilers, 
operating consecutive the 
master controller, On boilers fired with pulverised 
fuel, the rate at which the fuel was fired established 
the boiler rating, and the master controller had sole 
control of this, the other apparatus controlling the 
induced draught and forced draught of the several 
boilers, On stoker-fired boilers, however, due to the 
large potential heat reserve of the fuel bed, it was 
the air flow that established the rating, and the 
master controller had sole control of the induced 
draught, the boiler meter readjusting the fuel feed, 
being con 


ment 
made by other controllers, on 


between impulses on 


and the combustion chamber 
trolled 


pressure 
its own controller acting on the forced 
draught. This was riaterially different from the 
description given by the author Che new design 
of master controller referred to in the paper was 
somewhat inaccurately described. It was not 
differential pressure meter did it contain 
trapped air, but was of the piston-operated dead- 
weight type. It had been primarily designed for 
high-pressure installations, of which examples 
employing this system of control were one of six 
280,000 Ib. boilers, at 500 Ib. per square inch, and 
one of six 300,000 Ib.-boilers at 1,000 Ib. per square 
inch, both in Paris, 

Mr. J. E. O’Breen regretted the fact that, in 
dealing with the Hagan system, the authors had 


by 


a 
nor 


| efficiency of automatic control, he thought harm was 


| due to the fact that the original hand operation, or 


| but he felt that it was in too experimental a stage 
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described equipment that, although examples were 
still in use, had been superseded. The new system 
extended the regions of control, and metered and 
measured all that could be so treated. The authors 
had referred to systems, the working of which was 
based on the maintenance of a constant pressure at 
the main steam receiver. The Hagan system main- 
tained a pressure in the receiver slightly above 
normal on low loads and allowed it to drop slightly 
below normal on high loads. The average receiver 
pressure was higher than that maintained by the 
other method. He could not agree with the state- 
ment in the paper that automatic control was un- 
most cases where two different fuels 
were used. He had recently seen a large installa- 
tion working successfully under automatic control, 
pulverised fuel and blast-furnace gas being used 
ilternately. On the other hand he agreed with the 
remarks on CO, control. It was quite possible to 
maintain CO, within about 0-25 of 1 per cent. from 
the required value without introducing instruments 
operated by variation in the CO, content. He agreed 
too,that fan speed control with dampers full open by 
means of a large number of studs on the rheostat 
was sound practice, but when dealing with existing 
installation such refinements were not available. 
In such cases quite a good job could be made by 
using rheostats with a small number of studs, com- 
bined with damper control. On the subject of the 


desirable in 


often done by exaggerated claims. The striking 
results obtained sometimes were, he believed, largely 


the results on which the comparison was based, 
was not particularly good. This criticism might be 
applied to the Hackney tests quoted in the paper. 
The gain in thermal efficiency in this case was about 
7 per cent. He would be inclined to rate the actual 
increase possible over well-operated plants at from 
2 per cent. to 3 per cent. 

Mr. Barker said he had expected the paper to be 
a report on the progress of automatic control, but, 
from the discussion, the sponsors of the various 
systems appeared only to show how they individually 
succeeded in doing what was already being done 
quite successfully in a large number of power stations 
without any of the complicated systems of auto- 
matic control. He believed that automatic boiler 
control, in spite of the comparative neglect of 
it at the present time, was of potential value, 


to justify wholesale adoption at present. 

Mr. Robinson then replied very briefly to some 
of the points raised and stated that they would all 
be more fully dealt within a written communication 
for the Proceedings of the Institution. 


THE LATE SIR WILLIAM HARDY. 

By the death of Sir William Bate Hardy, which 
occurred at his home in Cambridge, on January 23, the 
nation has lost one of its most distinguished biologists 
and physical chemists. It is, perhaps, chiefly by his 
work in connection with food storage that Sir William 
remembered, he having been chief of the Low 
Temperature Research Station at Cambridge, under 
the Food Investigation Board, for several years. 
The station, it will be remembered, is engaged mainly 
in investigations on the transport and storage of food. 
His earliest work was mainly zoological, but he soon 
took up physiology, and this subject involved the use 
of physics and mathematics to such an extent that 
it is, perhaps, not surprising that he later turned his 
attention to the theory of lubrication. He made an 
extensive study of this subject, but many engineers 
did not support the views he arrived at; they were, in 
fact, strongly criticised page 109 of our 119th 
volume. 
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THE LATE MR. EDGAR 
WORTHINGTON. 


Tue death of Mr. Edgar Worthington, on January 23 
will be regretted by a wide circle of engineers on 
account of his official connection, in the capacity of 
secretary, with the Institution of Mechanical Engineers, 
and the connections he made in his early life wit! 
Canada and the United States. His engineering 
education was obtained at Owen’s College, Manchester, 
and he obtained the B.Sc. degree at Victoria University, 
in 1875. In the three following years he 
practical experience in the Crewe works of the London 
and North Western Railway, under Mr. F. W. Web! 
Subsequently, he was employed on erection work and 
design, and was then appointed assistant works 
manager under Mr. F. W. Worsdell. 

The two years, 1881-1883, he spent in the United 
States and Canada, gaining experience as an ordinary 
mechanic at the Altoona Works of the Pennsylvania 
Railroad, the Baldwin Works, Philadelphia, Rhod 
Island Locomotive Works, Providence, and elsewhere. 
On his return to England, he spent two years as 
assistant to Mr. C. Dick, at Crewe, but at the close of 
1885 he transferred to Messrs. Beyer, Peacock and 
Company, Limited, Gorton Foundry, Manchester, a 
assistant engineer, a position he retained until 1897. 

In the following year he was appointed secretary of 
the Institution of Mechanical Engineers, a position he 
held until 1920, when, owing to failing health, he 
retired. He thus held this office for nearly 23 years, 
during which time the Institution increased its member- 
ship from 2,500 to 7,500, and its prestige was very con- 
siderably advanced. During his tenure of office the 
Institution’s meetings included many notable debates, 
and the summer meetings included visits to the United 
States, Belgium, Switzerland and France, in the latter 
case the Institution being entertained by the Société 
des Ingénieurs Civils de France. On_one occasion als: 
(1911), the American Society of Mechanical Engineers 
visited this country and jointly held summer meetings 
with the Institution of Mechanical Engineers in Bir- 
mingham and London. Mr. Worthington always 
made visitors welcome, and was always anxious to do 
anything he could to help strangers and others ; un- 
doubtedly in this way he did much to build up the 
reputation of the Institution as a body anxious to 
serve the profession and the individuals of which it 
is composed. 


secured 


THE LATE MR. F. H. FRERE. 


Mr. Frank Horace FRERE, whose sudden death 
from heart failure, we regret to note, took place in 
Derby on January 16, had been for 35 years in the 
service of the old Midland Railway Company, and its 
successor, the London Midland and Scottish Railway 
Company. He was serving in the chief civil engineer's 
department, as district engineer of the Derby South 
district, at the time of his death. Mr. Frere was the 
only son of the late Mr. Horace Frere, and was born 
on July 12, 1869. He was educated at Haileybury 
School, and at King’s College, London, gaining the 
associateship of the latter institution before leaving 
to become a pupil of the late Sir Douglas Fox in 1889. 
His first work was in connection with the construction 
of the overhead railway at Liverpool and, in 18%, 
Mr. Frere became engaged on the extension of the 
Great Central Railway to London. He entered th 
service of the old Midland Railway Company, 
resident engineer on new works, in July, 1899, and, 
in August, 1905, was appointed chief assistant for 
new works. He carried out the widening of lines in 
the Erewash Valley, in the Nottingham district, and 
between Hotwells and Avonmouth. He was also 
responsible for the Trent and Toton lines and for the 
reconstruction of three river spans on the Trent 
viaduct. Mr. Frere became western divisional engineer 
on the Midland Railway in November, 1909, and during 
the years which followed, carried out important works 
in connection with additional siding accommodation 
at Avonmouth Dock, and Kings Norton, Birmingham. 
During the war he was made responsible for siding 
and station accommodation at various munition 


as 





Sir William, who was 69 at the time of his death, 
was born at Erdington, and was educated at Framling- 
ham College, and at Gonville and Caius College, Cam- 
bridge. Here he was Shuttleworth Scholar and 
Thurston Prizeman, and he was also elected a Fellow 
of the College. He was elected a Fellow of the Royal 
Society in 1902, and was for a time Secretary of that 
body, first acting as deputy for Sir John Bradford, 
and afterwards in the full official capacity. In 1925, 
he delivered the Bakerian lecture of the Royal Society, 
which is always delivered by prominent investigators 
in physical science. 

Sir William was knighted in 1925, was President of 
the British Association of Refrigeration in 1930, was 
honorary D.Sc. of Oxford and LL.D. of Aberdeen, 
Edinburgh and Birmingham Universities. 





|works. Later he undertook the reconstruction and 
| widening of many bridges, including several for the 
| Birmingham Corporation; the one at Bromi rd 
| Bridge station was widened from 18 ft. to 85 ft. to carry 
| the first new arterial road built by the Corporation. 

| In May, 1928, Mr. Frere was appointed district 
engineer of the Derby South District of the London 
Midland and Scottish Railway. He was responsibl 
for the reconstruction in eight weeks, and under traffic 
conditions, of the 12 approach spans of the Trent 
Viaduct. He also widened several bridges and con- 
structed a new bridge under the railway for the 
Leicester Corporation. This, which has a span of 100 !t., 
replaced the level crossing at Saffron-lane. The tw 
main girders are 112 ft. long, 10 ft. deep and weigh 
|72 tons, and one of these was brought complete to the 
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site by the railway company on specially-constructed 
wagons. Mr. Frere also advised upon and supervised 
the construction of many new bridges in connection 
with the town development scheme of the Nottingham 
Corporation. For his services during the war, Mr. 
Frere was awarded the O.B.E. He became an associate 
member of the Institution of Civil Engineers on April 2, 
1895, and rose to full membership rank on January 10, 
1905. He received a Telford Premium for his paper, 
“The Reconstruction of a Bridge on the Midland 
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stress of 20 pds.-wt. per sq. in.” ? The reviewer of 
Professor Adams’ book (vide ENGINEERING, December 
15, page 660) remarks that Professor Adams follows 
Maxwell in using the phrase “ stresses in a bar” when 
meaning “‘ total forces in a bar.””’ Maxwell slipped here 
but perhaps in the early days of the subject before 
matters were put on a precise basis the great men 
had sometimes to humour the lesser and lead them 
very gently. 

It was also common with the early writers to work out 


Railway, across the River Trent,” presented during | calculations to an absurd number of significant figures, 
the 1902-03 session. Mr. Frere was also the author of | but that’s by the way. 


Permanent Way Diagrams Giving Spread of Crossings. 


At the present time I should say there is no point 


He was a foundation member of the Institute of | in “total force.” It means just the “ force.” 


Transport. 


LETTERS TO THE EDITOR. 


WATER STORAGE AS A FACTOR 
IN ELECTRICITY SUPPLY. 
To THE EpiTor oF ENGINEERING. 
Smr,—The leading article, in your issue of 26th 
instant, commenting upon Mr. J. W. Meares’ suggestion 








In physics the term “stress” invariably means 
| ‘force per unit area” expressed say in “ pounds- 
| weight per square inch” or in some other appropriate 
| or convenient unit. We use “ compressive stress’ or 
“tensile stress” according as the force is a “ push” 
or a “pull.” The only piece of slackness that I can 
recall is when we speak of the “ tension” in a string 
meaning the “ pull” and not the “ pull per unit area,” 
jand the excuse is that the area of cross section of a 
| piece of string is rather an indefinite quantity. 

The writers on mechanics and hydrostatics are much 


in connection with the storage of power by means of| to be blamed for inconvenient nomenclature in these 


artificially filled reservoirs, is most interesting. 

There are numerous reservoirs in this country which 
belong to canal companies, and although the head of 
water attainable is not comparable with that in other 
countries, it is conceivable that in some cases good use 
might be made of existing facilities, to the advantage 
of both parties, i.e., the canal company and the 
electricity authority. 

The difficulty which presents itself to my mind is 
whether the gain to the electric power authority would 
cover the interest on the cost of the additional plant 
which would be necessary. 

It is not possible to generalise; each individual case 
must be taken on its own merits and carefully worked 
out, but the items of expenditure may be summarised 
as follows :— 

Assuming that the electric power station is in 
being, 


provision is required ? 

(6) The proportion of this peak load to the total 
output of the station ? 

(c) There must be an installation of electric-motor- 
driven turbine or other form of pump. 

(d) Similarly there must be an installation of water- 
turbine driving an electric-generator for converting the 
water power back to electricity. 

These two (c) (d) may be either sufficient only to 
take the peak load, or may, in some cases, where the 
reservoir is large enough, be of a size to augment the 
original steam plant. 

If the turbine and generator can be made reversible 
one installation would suffice. 

The distance of the reservoir from the power station 
is relatively of small importance, as the pumping 
plant could be placed near to it and the connections 
made by overhead cables. 

I doubt Mr. Meares’ figure of 60 per cent. recovery 
of power, and think 45 per cent. to 50 per cent. probably 
nearer the mark, but assuming his figure to be correct, the 
cost of the whole of the above special installation has 
to be met by the difference in cost between that of its 
erection, Maintenance and operation and the loss of 


efficiency in running the main station only partly | 


loaded, which again depends on the degree of efficiency 
of the particular machines when working at less than 
full load. 

In addition, it must be remembered that the units 
generated by the water-power will have cost much 
more than those sent out direct from the main station. 

There is, as I have said above, a chance that in some 
cases it might be mutually advantageous. A number 
of the reservoirs which I inspected this last summer 
were very short of water, and if the cost of pumping 
was low it might pay the canal companies to use the 
pumps for their own purposes, but it must be remem- 
bered that the quantities required for canal lockage 
are large, and reservoirs with a capacity of nearly 
100,000,000 gallons were almost empty at the end of 
the dry weather. ‘ 

Yours truly, 
J. A. Saner, M.Inst.C.E. 
Sandiway Heyes, 
Nr. Northwich, Cheshire. 
January 27, 1934. 


THE MEANING OF STRESS. 
To THE Eprror oF ENGINEERING. 
Sin,—The proposal of Mr. W. Booth, made in ENGrN- 
RERING, of December 29, page 728, to use “ stress” for 
he force in a bar and “ unit stress’ or “ intensity 
' stress for “force per unit area” is a retrograde 
tep. What sense would there be in saying a “ unit 


(a) What is the amount of peak load for which 





terms involving force. I excuse the early writers, but 
| would give no quarter to a modern writer who speaks 
| of “ the resultant pressure ”’ on the inside of the curved 
surface of a boiler—a meaningless phrase—or of a 
“stress per square inch of so many pounds ”—or who 
| goes to absurd lengths in a calculation when his data 
| have perhaps only a one or two-figure accuracy. It 
| would be better if books containing these sins were 
| burnt. There is surely by this time a sufficiency of good 
|elementary books. 


I am, Yours truly, 

JouN SATTERLY. 
| Department of Physics, University of Toronto, 
Toronto, Canada. 

January 10, 1934. 


To THE Eprror oF ENGINEERING. 

Smr,—While I am glad to find support for the 
proposition contained in my letter published in your 
| issue of December 29, 1933, that there is no need to 
|enlarge technical terminology clearly to define the 
| word stress, I deplore the rest of the letter from 
| Mr. Sillick, as it seeks to perpetuate careless forms of 
|expression. The fact that the letter is written by an 
Assistant Professor of Engineering at the Imperial 
College of Science and Technology might suggest to 
the unthinking that the views it contains have official 
sanction, but surely Mr. Sillick does not mean they are 
other than his own. 

At one time the apparent ambiguity of meaning of 
the word stress used to generate in me as much heat 
as it appears to have done in your reviewer and in 
Mr. Sillick. After a time I discovered that the fault 
was mine, and arose partly from a careless apprehension 
of the definition and partly from an uncritical accept- 
force acting 

» for 
area acted on 





ance of the popular dictum, stress = 


simple tensile and compressive forces. 

When an applied load causes a force to act along a 
material, the material must, for equilibrium, react with 
an equal force. To distinguish this internal force, or 
reaction of the material, from the force caused by the 
applied load, a name is desirable, and the name given 
by the best writers on the subject is Stress. In order 
| that the correct cross-sectional area of the material 
| may be decided, it is necessary to know the intensity 

of this internal force; this is given, for simple cases, 
by dividing the stress by the cross-sectional area of 
the material, and the result is an intensity of stress, 
| or more briefly a unit stress, 1.¢., stress on unit area. 
| By adopting this terminology of the best writers, all 
| ambiguity is removed, and the distinction between 
external applied loads and internal reactions to these 
| is quite clear to the user. 
| To return to Mr. Sillick’s equation, stress = 

force acting 
| area acted on 
| being equated to an intensity and will cause confusion 
|to some students. To remove all ambiguity, it is 
| desirable to add to the left-hand side of the equation 
| the words “‘ intensity of.” If this is done, the meaning 
| is obvious and no confusion can arise. 

I am not interested in dialectics, but I am intensely 
interested in the careful use of technical English by 
teachers of engineering, and by writers of technical 
articles. In conclusion, Sir, I wish you would allow 
me to suggest that your correspondents adopt the 
definitions of a standard writer on Strength of Materials, 
which read :— 

“* Stress.—The equal and opposite action and reaction 
which take place between two bodies, or two parts of 
the same body, transmitting forces constitute a stress. 
If we imagine a body which transmits a force to be 





this has the appearance of a number 


, 


divided into two parts by an ideal surface, and inter- 
action takes place across this surface, the material there 
is said to be stressed or in a state of stress. The con- 
stituent forces, and therefore the stress itself, are distri- 
buted over the separating surface either uniformly 
or in some other manner. The intensity of the stress 
at a surface, generally referred to with less exactness 
as merely the stress, is estimated by the force trans- 
mitted per unit of area in the case of uniform distri- 
bution—this is also called the unit stress ; if the distri- 
bution is not uniform, the stress intensity at a point 
in the surface must be looked upon as the limit of the 
ratio of units of force to units of area when each is 
decreased indefinitely.” 
Yours faithfully, 
W. Boorn, A.M.1.C.E. 
Normanby, Eston, Yorks. 
January 27, 1934. 


THE ENGINEERS’ STUDY CIRCLE. 
To tHe Eprror oF ENGINEERING. 

Srr,—It is a hopeful sign when engineers and 
scientists begin to inquire why the benefits they are 
conferring on humanity are being wasted. They 
realise the fact (ignored by politicians and orthodox 
economists) that the basic reason for all productivity 
is the maintenance of the race. If the Engineers’ 
Study Circle will start from the simple basis that the 
welfare of all the country’s people is the paramount 
consideration, and that economic and monetary 
systems are only justified in so far as they serve human 
welfare, it should not be difficult to produce construc- 
tive proposals that will lead to general prosperity. 

Various schemes of monetary and industrial reform 
have been propounded during recent years, some of 
which hold promise of success if they could be applied. 
It is a suitable task for minds which are trained to 
think logically to examine all such proposals, as well 
as the productive potentialities of the country, and 
present a sound scheme for social industrial recovery. 
No class has a greater claim than technical men to 
urge a scheme of reconstruction. Without the aid of 
scientists and engineers, civilisation as we know it 
to-day would crumble to primitive barbarism. With 
their aid human progress may proceed almost indefi- 
nitely. 

The movement recorded in your issue of the 19th 
inst. should receive the widest support amongst 
technicians, without reference to party politics or 
personal bias. The time has come for those who have 
given us plenty to ensure that their efforts are not 
distorted into an excuse for inflicting poverty. 

Yours faithfully, 
Horace R. Hock.ey, 
B.Se., A.M.I.Mech.E. 
75, Stanmore-road, 
Edgbaston, Birmingham. 
January 27, 1934. 


THE TRAINING AND QUALIFICA- 
TIONS OF FOREMEN. 


A Nationa Conference on Foremanship, or Factory 
Supervision, which was convened by the British Works’ 
Management Association, and the Institute of Labour 
Management, was held at the Park Lane Hotel, Picca- 
dilly, London, W. 1, on Friday, January 26. The British 
Works Management Association is a body of indivi- 
duals, not firms, whose object is to redress the dis- 
advantages of the works manager compared with the 
sales manager. In the main, the former has been tied 
to his works, and consequently his opportunities for 
exchanging experiences with others of his kind has been 
severely restricted. On the other hand, the Institute 
of Labour Management is a professional association 
of men and women who are engaged in welfare work, 
staff management and employment administration, 
and its object is to formulate a common policy, to 
work out a technique and, when necessary, to take 
united action on matters of this kind. 

The conference was presided over by Mr. H. G. 
Tanner who, in opening the proceedings, said that 
the suggstion that employers were now looking for 
mere machine minders was a half truth more misleading 
than an actual misstatement. With the increase in the 
size and speed of machinery the human factor was 
becoming more, rather than less, important in industry. 
Their object was to discuss the qualifications of those 
who would be called upon to lead under the new con- 
ditions. Such men and women must have technical 
skill, must command the respect of those under them, 
and, most important of all, must have a knowledge of 
the human clement. If the choice lay between technical 
skill and character he would prefer the latter, for fore- 
manship and management meant wise leadership, which 
could rest only with those who understood those whom 
they were leading and who could get the best out of 
them through good will. 

A paper on the “ Selection and Training of Foremen 
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and Supervisors,” was read by Mr. A. P. Young, who 
said that the question was one of the greatest and 
gravest problems now facing industry. It was the duty 
of the men and women selected to translate the mana- 
gerial plans into action and to direct the concrete 
efforts of the workpeople. The atmosphere in which 
the workers performed their allotted tasks was deter- 
mined largely by the strata of control, consisting of 
foremen and supervisors, and the problem of selecting 
the right men and women for these positions was 
fundamentally educational. While industry itself could 
do much to train and select the foremen, ultimate 
success in this task depended on co-operation between 
industry and the educational authorities, the common 
aim being to provide communal and national service. 
In this connection, even school education was important 
and should be directed to laying solid foundations. 
The most valuable knowledge a young man could 
take into industry was not book and laboratory learn- 
ing, but the power of reasoning which could be directed 
to some purpose for the common good. Industry had 
suffered, and still suffered, from the erection of artificial 
barriers between the preliminary educational stage and 
the subsequent and more prolonged industrial educa 
tional stage. These barriers must be broken down and 
the complete cycle of education viewed in unified and 
broad perspective. Progressive educational thought 
was moving in this direction. 

In conclusion, Mr. Young described the system of 
apprentice training which had been adopted by the 
British Thomson-Houston Company, Limited, training 
which provided recruits both for foremen and for 
higher positions. Stating the characteristics of suc- 
cessful foremanship in the order of their importance, 
he said these were: Leadership, reliability, initiative, 
tact and technical and manipulative skill. The ideal 
foreman would be a real team worker and perfect team 


work would only result when the right spirit was | 


present. 
A paper on the same subject was then presented by 


Mr. T. H. Burnham, who dealt particularly with the 
courses for training foremen which had been in- 
augurated at the South-East London Technical In- 


stitute with a view to assisting small firms who had not 
the resources to organise self-contained courses of 
their own. These courses were attended solely by 
working foremen, charge hands and supervisors, on 
whose ability and power of control it was not too much 
to say that the greatness of British industry had been 
built up. How important the functions of foremen 
were might be shown by quoting the opinion of Mr. 
A. P. M. Fleming that the lack of achievement in 
Russia was largely due to the absence of properly 
trained men in this position and by pointing out how 
much had been done to organise their training both in 
the United States and in Germany. Unfortunately 
no such intensive work had been done in this country, 
except by large firms. The aim at the South-East 
London Technical Institute was to link-up every side 
of the college with the managerial side of industry and 
in this connection the development of character, 
personality and self-confidence were considered most 
important. The syllabus had been arranged in 
consultation with firms and continuous contact was 
maintained with the latter. The first step had been 
to remove cynicism and to inculcate the idea that 
leadership could be taught. They had directed their 
efforts mainly to the junior foremen and men in minor 
positions. Their task was a difficult one, because 
many of the students had dropped all educational effort 
for some years. Nevertheless, the results had been 
encouraging. Other difficulties had lack of 
enthusiasm for any training not directly connected with 
their daily work, a sensitiveness to being taught their 
job and reticence. {t was, however, easy to pick out 
the men who would benefit from the course. 

In the discussion which followed there was general 
admission of the importance of character in the fore- 
man, but some speakers expressed the opinion that 
technical and manipulative abilities were equally 
important, if respect was to be engendered. 

At luncheon, Mr. G. A. Isaacs said his experience 
was that workmen preferred the foreman who could 
ex press himself tluently to the “ strong, silent ’’ man. 
He placed craftsmanshi» first among the qualities 
requisite in a foreman. ‘There must also be discipline, 
the team spirit and fair pley for the men. The foreman 
must be a leader, not a driver. 

In the afternoon, a paper on “ Works Discipline from 
the Labour Manager’s Point of View” was read by 
Dr. C. H. Northcott, who said that the foreman’s 
knowledge of the men and women under him and his 
own experience of their mode of life were vital factors 
in his success. The labour manager must also 
endeavour to acquire this knowledge. This implied 
co-operation, to obtain which necessitated discipline. 
Discipline itself must however be controlled and was 
only valuable so long as it did not cut across the 
principles of justice. It was a matter of morale 


and character and might either be based on de- 


been a 





votion to work (and thousands of men and women 
were devoted to their work) or on collective action taken 
by the workers themselves in relationship to such 
matters as theft and bad workmanship. Such col- 
lective responsibility could be established by the 
formation of works committees, but the judgment of 
these bodies must be upheld by the management. 
He regarded skill as being the most important of a 
foreman’s qualifications combined with common sense 
and dignity. It was as well if they were kept informed 
of the reason for the management’s action. 

A paper on “ What the Works Manager Expects 
from the Foreman” was contributed by Mr. F. H. 
Bullock, who said that originally the first qualification 
of a foreman was ability to produce. Now it was more 
important that he should be a specialist in supervision 
and training, though he regarded manual skill as a 
necessity. A knowledge of his firm’s activities and 
policy was required, while above all he must be a 
leader, not a bully. Other important characteristics 
were a thorough knowledge of the machines and men 
he had to control, adaptability to new ideas, good 
general educatiou, including the capacity to write 
reports and make sketches, and calmness and self- 
confidence. Any economy in the number of foremen 
employed was dearly bought. 

It was intimated that a Confederation of Manage- 
ment Associations had been formed for the purpose of 
co-ordinating their activities. Among the constituent 
bodies are the Incorporated Sales Managers Associa- 
tion, the British Works Management Association and 
the Office Management Association. 


LONDON TO BAGHDAD JOURNEY 
OF PRODUCER-GAS LORRY. 

We are informed that Messrs. Koela Producer- 
Gas Plant Company, Limited, Aldwych House, W.C.2, 
have acquired the business and rights of Messrs. The 
Parker Producer-Gas Plant Company, and have 
further developed their products. They have recently 
standardised both gas plants and cylinder heads for 
fitting to the whole range of Ford and Fordson com- 
mercial vehicles and tractors. As a demonstration 
of the reliability and performance of the apparatus, 
two one-ton Ford vans were fitted with the plant and 
heads for a journey from London to Afghanistan. The 
vehicles were standard models purchased from stock, 
and in addition to two passengers, each carried a full 
load of luggage, spares, cinema equipment, extra water 
and oil tanks, camp equipment, &c. 

The vehicles left London on October 6 and were 
driven overland to Marseilles, where they shipped to 
Beirut, Syria. From there the road was from Damascus, 
across the difficult country of the Syrian Desert, in- 
volving rough going and 26 miles of climbing, at one 
point, to Baghdad. Thence the route lay across Persia 
to Teheran and through Afghanistan to Kabul. The 
expedition aroused great interest throughout the 
journey, being received and entertained by local 
Governors and Government officials at each stopping 
place. The whole run was accomplished with only 
minor adjustments being necessary. Local charcoal 
was used throughout, no previous fuelling arrangements 
having been made. Cables received from the leader 
of the expedition evince complete satisfaction at the 
results obtained from the vehicles, plants and equip- 
ment generally. Goodyear tyres were used throughout, 
and in spite of the rough roads no punctures were 
experienced. 

Full consumption figures are not yet available, but 
it is stated that 1,188 lb. of charcoal were used per 
vehicle between Ealing and Baghdad, a road distance 
of 1,300 miles, the cost being 3/. 17s. 6d., based on an 
average price of 7. 5s. per ton. The cost of petrol 
for the same journey, based on a price of 2s. 3d. per 
gallon, would have been approximately 10/1. 12s. per 
vehicle, the actual saving in cost being therefore in 
the neighbourhood of 62 per cent. It is quite possible 
that a still greater saving will be shown by the figures 
covering the journey from Baghdad to Kabul, as the 
average price of petrol is higher in the area covered, 
while that of charcoal is lower. It may be mentioned 
that the average price of charcoal throughout India, 
Africa and the East is from 2/. to 3l. per ton, while 
petrol varies between 2s. 6d. and 4s. per gallon, so that 
the route selected was by no means the most favourable 
from the point of view of relative fuel costs. As the 
plants are stated to operate with equal efficiency on 
low-temperature coke, extended trials of the producers 
and heads in this country will be awaited with con- 
siderable interest. 


New Sration on SoutHenD Live.—The construction 
of a new passenger station, to be known as Elm Park, 
between Dagenham and Hornchurch, on the London, 
Tilbury, and Southend line, has been authorised by the 
London Midland and Scottish Railway Company. The 
station will serve a new estate which is to consist of 
5,000 houses and shops. 
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ANNUALS AND REFERENCE BOOKS. 


Garcke’s Manual of Electrical Undertakings.—The 
thirty-sixth edition of that well-known work of refer- 
ence, Garcke’s Manual of Electrical Undertakings, has 
now been published by the Electrical Press, Limited, 
13-16, Fisher-street, Southampton-row, London, W.C.1, 
at the price of 35s. net, carriage free inland. It is 
perhaps hardly necessary to say that it provides a 
complete record, including information as to statutory 
powers, means of operation, general history and pro- 
gress, equipment, administration and output, of the 
electricity supply undertakings in the United Kingdom 
and throughout the British Empire, and of all electri- 
fied railway, tramways and trolley-vehicle systems, 
telegraphs and telephones, electrical manufacturing 
companies, investment trusts and allied concerns, 
making a grand total of 5,250 bodies to come under 
review. What is perhaps more striking is the up-to- 
dateness of this information, the accounts for 1932-33 
being included. It is not too much to say that 
it will be found invaluable as a work of reference by 
engineers, directors, officials and all others concerned 
in the work of electrical development. An analysis of 
the financial data shows that the capital subscribed 
was 1,116,617,4891., distributed over 1,491 under- 
takings of all kinds, this figure making an increase 
of 58,196,323/. over that of the previous year, while 
the number of undertakings decreased by thirteen. 
The increase, as might be expected, was most marked 
in the electricity supply branch. In fact, the capital 
of the telegraph companies fell by 841,700. The 
rates of dividend and interest paid by 548 of these 
companies averaged 5-39 per cent., and though this 
was slightly lower than in the year before, it cannot, 
taking everything into account, be considered as 
unsatisfactory. The particulars given for the supply 
undertakings include the grid areas in which they are 
situated, and the value of the book is enhanced by a 
number of maps of electricity districts, supply areas, 
and railway systems. 

Diaries, Pocket Books, etc—A useful little diary 
bound in leather and embodying information concerning 
their cast-iron Delavaud spun-iron, concrete-lined cast 
iron, and concrete pipes and other products, has 
reached us from Messrs. The Stanton Lronworks Com- 
pany, Limited, near Nottingham.—Messrs. The British 
Thomson-Houston Company, Limited, Rugby, have 
sent us a handy vest-pocket diary containing miscel- 
laneous technical data and an atlas of coloured maps.— 
We have received from Messrs. James Neill and Com- 
pany (Sheffield), Limited, Napier-street, Sheffield, 
an example of that very useful assortment of tools 
with an ingenious double-ended holder, known as 
the Eclipse 48. Tool. The tool was illustrated in 
ENGINEERING, vol. cxxxiv, page 579 (1932), but we 
notice that its usefulness is now enhanced by the 
inclusion of a screw-driver in the 16 tools provided. 
A handsome desk diary and appointments calendar 
has been sent to us by the London Passenger Transport 
Board. The volume is well bound in cloth and contains 
numerous plates depicting various phases of the Board’s 
many activities.—Messrs. The Associated Equipment 
Company, Limited, Southall, Middlesex, have sent 
us their neat little motorists’ diary, which contains 
many facts, hints, and figures of interest to the motoring 
public. 

Almanacs, Calendars, &c.—Wehavereceived monthly 
tear-off calendars from Messrs. Peckett and Sons, 
Limited, Atlas Locomotive Works, Bristol; Messrs. 
British Jeffrey-Diamond, Limited, Wakefield ; Messrs. 
Worth, Mackenzie and Company, Limited, Phenix 
Works, Stockton-on-Tees; and Messrs. Electro-Soudure 
Thermac, 7, Rue Gillikens, Vilvorde, Belgium. 
—Daily tear-off calendars have been sent to us 
by Messrs. Henry Simon, Limited, Cheadle Heath, 
Stockport; Messrs. Ransome and Marles Bearing 
Company, Limited, Stanley Works, Newark-on-Trent ; 
Messrs. Ashwell and Nesbit, Limited, Barkby-lane, 
Leicester; Messrs. Armstrong-Saurer Commercial 
Vehicles, Limited, Thames House, Westminster, 
London, S.W.1; Messrs. Harrison and Sons, Limited, 
printers, 44-47, St. Martin’s-lane, London, W.C.2; 
Messrs. The Davenport Engineering Company, Limited, 
Harris-street, Bradford; and Messrs. The Skefko 
Ball-Bearing Company, Limited, Skefko Works, 
Luton.—Messrs. The County of London Electric Supply 
Company, Limited, County House, 46-47, New Broad- 
street, London, E.C.2, have sent us a useful wall 
telephone card.—A handsome copper ash-tray has 
been presented to us by Messrs. The Brush Electrical 
Engineering Company, Limited, Falcon Works, Lough- 
borough.—Messrs. Henry Simon (Engineering Works), 
Limited and Turbine Gears, Limited, Cheadle Heath, 
Stockport, have sent us a neat “ perpetual” calendar 
on a stand.—Weekly refills for their desk calendar have 
come to us from Messrs. Welin—Maclachlan Davits, 
Limited, 525, Grand Buildings, Trafalgar-square, 
London, W.C.2.—Messrs. John Tullis and Son, Limited, 
St. Ann’s Works, Glasgow, S.E., have sent us a useful 
daily tear-off desk diary and notes pad. 
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TAIL-SHAFT RECONDITIONING 
MACHINE. 


WHEN it becomes necessary to skim up a tail-shaft 
liner, the usual practice is to convey the shaft to the 
machine shop and carry out the work on a lathe. The 
time lost in transporting the shaft to and from the | 
vessel may, however, add considerably to the cost of | 
the work, and in the case of small shafts may be | 


by hand or power, a hand wheel bolted to the forward 
|} end, as shown in Fig. 1, giving a satisfactory drive for 
small shafts. It will be evident that the machine could 
readily be adapted for truing up the tail-shaft flange, 
if necessary, by attaching an ordinary slide to a 
suitable bracket, although in this case the simple 
hand drive shown could not be employed. 








N TRAPEZOIDAL 





avoided by employing some form of rig either in the | MINIMUM-SECTIO 
vessel itself or on the quay-side. Our attention has} MASS - CONCRETE RETAINING 
been drawn to a simple reconditioning machine which | WALLS 


has been designed specially for this purpose by Mr. | 
W. B. Long, 13, Mill-road, Lowestoft. We understand 
that this machine has undergone very satisfactory tests | method was given by Mr. C. G. Reddington by means of 
in the hands of the manufacturers, Messrs. Harvey, | Which it is possible to develop a trapezoidal mass 
Wilson and Osborne, Limited, Lowestoft, and that it | Concrete retaining wall which shall support earth of a 
has been used for repair work on steam trawlers and | given weight and angle of repose, with a minimum 
drifters for the past twelve months. Some 23 ships have | Cross section of concrete. It has been suggested to 
been dealt with, and it is stated by the designer that | us by Mr. K. Radmanabha Pillai, B.E., A.M.L.E. (Ind.), 
in one case the whole work, including the time required | of the College of Engineering, Guindy, Madras, that 
to take the machine on and off the vessel, was com- | the result arrived at by Mr. Reddington, that the sec- 
pleted in 2} hours. The machine is portable and | tion containing the minimum material is obtained when 
easily handled, and can be used in a confined space, | the base width 6 is equal to twice the top width a, is 
such as an engine-room or cabin. Although primarily incorrect. Mr. Pillai submitted calculations, of which 
designed for small work, it is claimed that the principle | space does not permit the reproduction, in which 
could be applied with even greater advantage on large | the conclusion is reached that the area of the section 
shafts, as the difficulty of handling the latter in the | obtained by Mr. Reddington when b = 2a = an, /2 
usual way increases with the size. The work done by » 5 

the machine is stated to be equal in quality to that 
performed on a lathe. 

The machine, which is illustrated in Figs. 1 to 3, 
on this page, consists essentially of an inverted channel 
iron forming the bed, to which are bolted the work 
supports and the tool slide. When in position, unworn 
portions of the shaft rest on two pairs of rollers, as 
shown in the figures, and the after end abuts on a ball- 
race mounted in a suitable bracket. To prevent end 
play, the whole machine is tipped up at an angle of 
about 5 deg., as shown in Fig. 1, the weight of the 
shaft then keeping it in contact with the ball race. 
The brackets carrying the supporting rollers can be 
located in different positions to suit any particular 
shaft, tapped holes being provided in the whole length 
of the bed for this purpose. As it will usually be | 
necessary to support the after end of the shaft on the 
tapered portion, the two rollers at this end are of 
conical form, as shown in Fig. 2. Their diameter is 
selected to correspond with the diameter of the tapered 
portion on which they bear. The tool slide is of a 
simple type, and consists of a circular bar clamped 
into brackets at each end, the arrangement permitting 
the tip of the tool to be raised or lowered to suit the 
diameter of the shaft. The bar is provided with a 
<eyway at the top, with which a feather in the tool- 


In ENGINEERING, vol. cxxxv, page 644 (1933), a 
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¥. 5 3 not the minimum possible 
in a trapezoidal retaining wall designed to keep the 
resultant within the middle third of the base, but is 
a section that gives the minimum base width and not 
the minimum material. Mr. Pillai further shows that 
the most economical profile is obtained by keeping the 
top width to the minimum that is necessary under 
practical considerations. We have submitted Mr. 
Pillai’s calculations to Mr. Reddington, who writes 
that he is glad the article has provoked Mr. Pillai’s 
interest, though his criticism seems somewhat severe. 
He points out that the formula deduced by Mr. Pillai 
for the general expression for a trapezoidal wall b* + ba 
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@ instead of for 6 and (b + a) he, Mr. 
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root and the obvious fact that the theoretical though un- 
practical triangular cross-section is a minimum. His 
own solution, as Mr. Pillai points out, gives the con- 
ditions for minimum base length, which is in many cases 
the deciding factor in design, but the minimum cross 





— a* — 32 k H® = 0 is identical with his own equation | 


Reddington, neglected the possibilities of the negative | 


THE SOCIETY OF GLASS 
TECHNOLOGY. 


By the courtesy of Messrs. Imperial Chemical 
Industries, Limited, the November meeting of the 
Society of Glass Technology was held on November 22, 
in Norton Hall, Stockton-on-Tees. Three papers 
from members of the Research Staff of Messrs. Imperial 
Chemical Industries were presented. 

“ Study of Crushing Brittle Solids,” by W. F. Carey 
and G. H. Bosanquet. This paper stated that under 
free crushing conditions, whether the load was applied 
by simple crushing, shear or impact, it was found that 
homogeneous brittle solids broke down with a constant 
fracture pattern which was independent of the size 
of the originalspecimen. It appeared that the minimum 
work required to crush a powder depended on the 
product of (1) the constant for the material; (2) the 
weight of the material crushed ; and (3) the logarithm 
| of the total mean reduction 
The mean original size 

= Log . . - 
The mean final size. 

To crush coal and anhydrite through a 10: 1 reduc- 
tion ratio involved an energy consumption of 0-05-and 
0-15 kWh/per ton respectively. Material of 4 in. size 
crushed to 200 mesh involved a mean reduction ratio of 
about 100: 1 and the work theoretically necessary was 
| thus 0-1 kWh/per ton for coal, and 0-3 kWh/per ton for 
anhydrite. Values of a similar order had been obtained 
for other materials, and indicated that industrial crush- 
ing required about 100 times as much energy as that 
theoretically necessary. This meant that the industrial 
methods of crushing were very wasteful in energy 
| compared with the process adopted by a labourer 

crushing stones. Industrially this information was 
perhaps of little value, but it gave a basis on which 
| to define the efficiency of other grinding processes in 
| which the loading conditions of the individual particles 
were difficult to define. 

“The Reversible Thermal Expansion of a Silica 
Brick,” by Dr. J. A. Sugden. A large number of 
thermal expansion runs made on a silica brick during 
the course of firing had shown that the expansion up 
to 1,000 deg. was not truly reversible, an appre- 

| ciable permanent expansion having occurred. Repe- 
| tition of measurements on the same specimen over the 
| same range showed a decrease in expansion approxi- 
| mately equal to the permanent expansion registered 
jin the first run. A further, but smaller, permanent 
expansion remained in the second run. These effects 
; were not due to phase changes in the quartz, but to 
| the agglomerate nature of the brick. Reference was 
made to the conceptions put forward by R. B. Sosman 
of what happened with isotropic and acelotropic 
aggregates when heated and then cooled as in the 
expansion tests. In the case of the acelotropic sub- 
| stance voids were produced, accounting for the pheno- 
mena observed with the silica brick. In a silica brick, 
however, the particles were held together by a con- 
tinuous network of binding glass of considerably lower 
| expansion coefficient, and after passing the specimen 
through a temperature cycle the particles would 
probably be left in a state of tension, relieved partly 
on first heating again. According to this explanation, 
the composition of the bond should affect the thermal 
expansion of a brick, and if the mechanical strengths 
| of the components of the brick were not great enough 
| to resist the forces of thermal expansion, then either 
| the bond or particles would fracture, forming voids as 
visualised by Sosman. 
“Some Notes on Heat-Resisting Metals,” by N. P. 
| Inglis, Ph.D. In his introductory remarks, Dr. Inglis 
outlined the various aspects of the problem of finding 
a suitable metal for high-temperature service. The 
behaviour of cast iron under heat treatment was 
described. Even with the best conditions and control 
| in casting, the use of ordinary grey cast iron at elevated 
temperatures was severely limited, and alloy cast irons 
were now being increasingly used for high-temperature 
| purposes. In most cases the alloying elements were 
chosen for their stabilising influence on the carbide, 
therefore minimising the volume change and graphi- 














| tisation resulting from the breakdown of combined 


carbon. Chromium was largely used, being one of the 
most effective elements in this respect. With limited 
carbon content, and silicon content of 4 per cent. to 
10 per cent., cast irons had been developed by the 
Cast Iron Research Association, and sold under the trade 
name of Silal. This metal was readily machineable. 
The development and properties of high chromium and 
nickel-chromium irons were dealt with at length, then 





holder engages to prevent the latter rotating while 
\llowing longitudinal motion. As in the case of the 
roller brackets, the clamping brackets for the bar can —— ~ = 
located in various positions along the bed. The 
1 is effected by means of a screw motion, the screw PaTENTs APPLIED FOR IN 1933.—Messrs. Gee and Com- | 


, - ; », 51-52, Chancery-lane, | 
ing supported at both ends in brackets atached to | pMRY; Patant agents, Staple How, 6152, Chancery lane, 
the ends of the slide bar. The screw is rotated by fom t e 


/ > atents applied for during 1933 was 36,744, a decrease 
rey of a star wheel, the striker being attached to the of 308 as Skenpened with 1932, when 37,052 patents were | 
shaft being machined. 


The shaft may be driven either | applied for. 


section is obtained with the minimum practical top 
thickness. 


‘ 





attention was given to steels, where again, chromium 


| was introduced in amounts up to 30 per cent. to give 


satisfactory service at high temperature. The speaker 
considered the properties of nickel-chromium alloys, 
reporting results of experiments made to improve their 
service. The addition of aluminium to those alloys 
neutralised the bad effect of the high nickel content 
when the alloys were used in gases containing appre- 
ciable percentages of hydrogen sulphide. 


























COMBUSTION CONTROL SYSTEMS.* 


The Development of Attomatic Combustion Control 
Systems for Industrial and Power Station Boilers 


By J. L. Honeson, B.Sc., and L. L. Ropryxson. 


THE modern systems of automatic combustion con- 
trol which have grown up in America, on the Continent, 
and in this country around the increasingly large water- 
tube boiler units using automatic stokers and forced 
draught, pulverised coal, oil, or gaseous fuels, all base 
the initial point of their control on the steam demand. 
Obviously, any system of control must increase the rate 
of combustion until the demand is met. If the steam 
pressure in the receiver into which a number of boilers 
feed is maintained, it is clear that the steam supply 
must be equal to the demand. Actually, only the 
Bailey and the Kent (electrical) systems base the func- 
tioning of their controls on the maintenance of a constant 
pressure at the main steam receiver feeding the turbine 
or plant. 

The designers of most of the control systems have, 
however, made no attempt to keep the receiver pressure 
constant, and allow it to fall as the steam flow is in- 
creased. This minimises “ hunting” difficulties, be- 
for each reduced receiver pressure there a 
definite and increased load. Also, as there may be a loss 
of as much 30 Ib. per square inch between the 
boiler stop valve and the receiver at full load du to | 
the resistance of the superheater, &c., the fall in the 
receiver pressure can without difficulty be measured 
with sufficient accuracy to be a reasonable indication 
of the load. Usually about 5 Ib. or 10 Ib. per square 
inch fall of receiver pressure is allowed at full flow, 
and there is no difficulty in constructing devices capable 
of detecting and responding to one-hundredth part of 
this change. 

The development of the large boiler units referred | 
to above is largely due to the ever-increasing capacity | 
of the turbo generator. The desire to economise ground | 
space was one of the principal reasons for the develop- 
ment of the large boiler; not search after thermal 
efficiency. As boilers increased in size it was found that 
the size of the chain grates unmanageable, 
even when double and multiple grates were used. 
Hence came the introduction of pulverised fuel, gas | 
and oil firing, the intensification of the evaporation per 
square foot of boiler surface per hour from 3 lb. to 12 Ib., 
the increased size of combustion chambers, the intro- 
duction of water- or air-cooled walls, the use of pre- 
heated air, and so on. Automatic combustion control, 
with its reliability and watchfulness, was 
an almost inevitable correlative of these developments. | 
Again, the of automatic combustion control in 
connection with series-coil boilers is one of the factors 
which may enable the high thermal efficiencies that are 
rendered possi ble by generating the steam at high 
pressures and superheats to be attained at reasonable 
capital costs. 

In the earlier combustion control systems, such as the 
Carrick and the Hagen, a given fall of receiver pressure 
caused the outlet damper to open by a definite amount. 
Usually the maximum permissible fall of receiver 
pressure was made to correspond to the full-open 
damper position, the flow characteristics of the damper 
being ignored. If forced draught was used, the furnace 
pressure was balanced by an independent control unit. 
Such control quite satisfactorily secured the necessary 
combustion rate. But, as neither the steam flow nor 
the air flow was measured, the adjustment of the fuel 
rate, whether it was done automatically or by hand, 
was entirely empirical. There are in common use only 
two methods of measuring the air tlow to furnaces 
fired by mechanical stokers and fitted with both in- 
duced draught and forced draught fans, namely, by 
measuring the intake air after the heater or at some 
other convenient point, or by measuring the fall of 
pressure certam of the boiler CO, 
measurements have not up till the present been used 
directly for proportioning the fuel supply, partly 
because of the inevitable lag, and the incomplete 
re liability of evert the best Ct ), recorders. 

Several combustion control systems (the Askania and 
the Siemens) can, however, arrange for the fuel-air ratio 
to be automatically readjusted from time to time in terms 
of the CO, measurement. In this connection it must be 
remembered that the permissible CO, content of the 
flue gas varies with the typ» of furnace, the quality of 
the refractories, and the load. It is useless to run at 
high thermal efficiency and ruin the refractories. 

“ Hunting” is due to the controls moving faster 
than the plant is able to respond. This causes the 
control forces to continue to effect correction although 
ulequate adjustment has actually made. All 
methods of avoiding hunting therefore endeavour to 
destroy the ‘“ momentum " of the movements towards | 
the desired value as soon as, or shortly after, that value 
has been reached. The quickest control is, of course, 
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to over-regulate and then check. If the checking is not 
perfectly adjusted and timed, some oscillation must 
result. Over-regulation without adequate checking 
causes a permanent hunt, or definite instability. Four 
general methods are adopted to avoid hunting of the 
controls. In the first, the intermittent impulse method, 
a sequence of small corrective impulses, is sent out, and 
sufficient time is allowed to elapse between impulses 


| to ensure that each has produced practically its full 


effect before a further impulse is sent out. This method 
is slow and sure, but does not give quick and sensitive 
control. It is, however, quite satisfactory for the 
control of, say, stoker speed. A variation of this 
method is to use a “ stabiliser’ to limit the speed at 


which the controls are able to respond to the control | direction so as to prevent overshooting the mark. 


impulse. 

The second method is to proportion the magnitude 
of the control impulses to the amount of deviation 
from the desired value of the factor to be controlled, 
so that when this controlled factor has reached the 
desired value, the magnitude of the control force is 
reduced to zero. This method does not take into account 
lag in response to the control impulses, so that if 
response is sluggish the controlled factor may reach the 
desired value with considerable momentum. Under 
this system such momentum can only be destroyed after 
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deviation in the reverse direction has become apparent, 
as the controls are able to exercise no force when the 
deviation of the controlled factor is zero. With this 
method it is only possible to avoid hunting of the 
controls by damping the response to deviation of the 
control impulses themselves. This naturally prevents 
rapid and sensitive control being obtained in thos 
cases where the response to the control impulses 18 
sluggish 

The third method gives the closest possible control 
when a steady value of the controlled condition is to 
be maintained. In the simplest form of this method, the 
curve of return to the normal value, with the controls 
set so as to maintain that value when reached, is experi- 
mentally determined (see curves A B or A’ B’ in Fig. 1). 


In general it is found that with the controls so set, the | 


rate of return is proportional to the deviation from 
normality. The controls are made to act quickly for as 
long as the deviation is away from normality. But as 
soon as the deviation begins to return to the desired 
normal value the controls are made to operate so that 
the expe rimentally determined deviation-time curve 
of return is followed as at C in the diagram. Movement 
of the controls is then made to cease. Quicker control 
can be obtained by over-regulating and then reversing 
the controls until the experimentally determined devia- 
tion-time curve has been reached as at C’. It will be 
obvious that in order to ascertain the particular 
deviation-time curve along which the controlled value 
is returning, the control apparatus must be able to 
measure both deviation and rate of change of deviation 
either continuously or at frequent intervals. Both the 
Bailey and the Kent control systems make use of 


| approximations to this third method. 


The Bailey master controller gives an approximate 
and sufficiently practicable solution to the problem of 
quickly correcting variations of receiver pressure ; 
while the Kent master controller gives a simpler and 
theoretically more perfect solution. In either case, 


| the essence of the method is that during the return the 
a suitable | of water storage capacity to rate of heat input. 
and not with reference to the | ratio varies from about 3 sq. ft. of heating surfac: 


controls are operated with reference to 
‘curve of return,” 
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controller aims at imitating mechanically the adjust- 
ments that would be made by a competent and alert 
operator, provided with a sensitive pressure gauge and 
push-button controls, who was desirous of regaining 
normal pressure as quickly as possible after each change 
of load. 

In the case of small load changes such an operator 
would make rapid corrective adjustments, each 
approximately proportional to the rate of change of the 
pressure deviation for as long as the deviation was 
away from the normal pressure which he desired to 
maintain. After the deviation had become stationary 
and had commenced to return to the normal, he would 
make a series of small adjustments in the opposite 
In 
the case of large load changes, however, he would 
operate the controller continuously until the pressure 
had very nearly regained its normal value (say to 
within + 4 1b. per square inch). He would then prevent 
overshooting as before by a series of suitably timed 
opposing impulses. 

The Kent master controller is based on somewhat 
different premises, but operates in a substantially simi- 
lar way. Those responsible for it argued that after 
sufficient adjustment had been made to the controls to 
correct for any given change of load, each particular 
boiler would have a definite “‘ curve of return ” depend- 


| ing upon the rate of response of the fans, the charac- 


teristics of the feed-water system, the residual heat in 
the brickwork, and so on; further, that this “ curve 
of return” could be recognised by measuring both 
deviation and rate of deviation—in general the correct 
“curve of return” being when the rate of return (that 
is the change of receiver pressure per cycle of adjust- 
ment) became proportional to the pressure deviation 
still outstanding. In order to obtain quick response, 
it was of course possible to over-regulate, and only get 
on to the “curve of return” at the last moment, as 
shown by the curve D C’ B’ in Fig. 1. Fig. 2, obtained 
from recent observations made on the Kent control 
apparatus at Hackney, shows the extreme precision 
and sensitiveness possible with this third method of 
control. 

The fourth method to be considered was the first to 

be adopted. It is simple in construction and quick in 
response. It greatly reduces hunting difficulties. 
It does not, however, attempt to hold the receiver 
| pressure steady, but definitely presupposes that it 
shall fall. All that it involves is that there shall be a 
definite position for the controlled damper or rheostat 
for each particular fall of the receiver pressure. A 
mechanical “ follow-up” system ensures correspon- 
dence at the required positions. The Carrick follow-up 
system has a sloping bar adjustment ; the Kent system, 
is provided with a cam. Both systems permit the 
damper to be adjustably related to the fall of receiver 
pressure—the one approximately, the other with 
precision. 

A modification of the second and fourth methods, 
which is employed in the Smoot, Hagen, Arca, Askania, 
and the Leeds and Northrop systems, is to send out a 
“ Joading ” pressure, voltage, or current corresponding 
to the desired response, and to arrange the regulating 
devices so that they will operate until balance 
obtained. A further modification of the fourth method, 
which has not yet been applied to boiler control work, 
is to add a device which will slowly return the pressure 
as adjusted by the positioning mechanism towards 
a fixed value. 

Though control systems which include a follow-up 
device, and operate hydraulically until each change 
in the receiver pressure is balanced by forces which 
show that the fuel and air have been readjusted to suit 
the changed conditions, are in general faster in response 
than electrical control systems which affect balance by 
intermittent impulses of varying duration or strength, 
speed of response depends much more upon the 
characteristics of the boiler controlled, and upon the 
mechanisms which regulate the water, fuel, and air 
feeds than it does upon the particular control system 
used. Thus, if the boiler pressure has to be kept 
constant or to rise with increase of load, a boiler having 
a small water storage capacity and a large heating 
surface per pound of water contained, will respond far 
more rapidly than a boiler having large water storag: 
capacity and a small heating surface per pound of 
| water. If, on the other hand, a considerable temporary 
| fall of pressure is permissible with increased load, as is 
| the case in many industrial and traction-load plants, 
jlarge energy storage conduces to quicker response, 
as the heat-accumulator effect of the boiler is mad 
luse of. 
| It will be obvious that in general, the controls must 
| be more rapid and precise in action, the smaller the ratio 
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constant value it is desired to maintain ; further, that | per pound of water contained in the case of a high 


when this “ 


of the controls may be made to cease, even though the | for an ordinary Lancashire boiler. 
The Bailey master' remembered that the net rate of energy input upo! 


deviation still considerable. 
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which rapid response depends is the difference between | of this slider arm show the impulses sent out by the Askania control has been fitted to a number of boilers 
the actual heat input, and the energy required to heat | master controller. It will be noticed with what pre-|on the Continent, and it is stated that in every case 
the incoming feed water to the temperature of the | cision the master controller adjusts for every change | substantial economies have been effected by its use. 
water in the boiler. If the feed water regulating system | of the steam flow, and that the receiver pressure varies | Twenty-four and six-hour tests can be cited which 
is such that large volumes of relatively cold water are | but little in spite of the rapidly changing load. The | show that the installation of Askania control raised 
injected immediately there is an increase of load, the | steadiness, speed of response, and absence of hunting | the efficiency from 78-5 per cent. to 83-5 per cent. and 
possible rate of response of the boiler is naturally | of the controls is also clearly shown. | from 78-56 per cent. to 82-21 per cent., respectively. 
reduced. | In order to economise in operating staff, it is usual | Again, two short-duration tests made at Lille, in 1930, 
The speed of response further depends upon the rate | in English practice to take variations of the load on | Showed that the use of Hagen control apparatus 
at which the fires can be forced. With the old- | one boiler, and to maintain the remaining boilers under | increased the efficiency of the boiler tested from 74-35 
fashioned chain-grate stoker which carried only a small | steady loads at about their maximum efficiency. | Pet cent. to 76-35 per cent. Such short tests do not 
weight of coal, it would normally take at least 10 | ‘This does not tend to the highest combustion efficiency, |in the authors’ opinion show the full advantages of 
minutes to move from half load to full load. In the | as the combustion conditions in the one boiler are | #Utomatic control, as the operating staff make unusual 
case of a retort-type stoker with several tons of hot coal changed much more frequently and rapidly than they | @fforts during a short special test. 
on the grate ready for combustion, or a modern chain- | would be if the load was varied simultaneously on all| The Carrick System.—In the Carrick system, which 
grate stoker burning short thick fires with hot secondary | boilers under steam. Automatic control enables all | has had considerable vogue in the United States, and 
air, the response is as rapid as with pulverised coal, gas | the boilers in use to be employed for meeting variations | has been developed to meet almost any boiler house 
or oil fuel, say, from quarter load to full load in 180 | of the load. If there are a number of such boilers, it condition, a fall of receiver pressure causes movement 
seconds. The rate of response also depends upon the will usually be found possible to cope with variations | of a float carried by a column of mercury which balances 
heat content of the furnace walls. A boiler with water jn load without leaving the broad hump of the effi- | this pressure. The movement of the float actuates a 
walls can be brought up to full load much more quickly ciency curve on any boiler. Under these conditions, | piston type pilot valve through adjustable follow-up 
than one with simple refractory walls. The rate of | no one boiler is unduly overworked. Automatic control | mechanism and causes the power piston, which operates 
response further depends upon the rate at which the | thus enables the boiler-house staff to be considerably | the induced draught damper, to rise an amount depen- 
air flow through the furnace can be accelerated. With | reduced for the same operating results. dent on the fall of the mercury. Where a group of 
direct-current, direct-coupled, variable-speed motor-| The installation of automatic combustion control | boilers is to be controlled, the system can be adapted 
driven fans, the response is practically instantaneous, ysually achieves the greatest percentage increase of | to enable a number of induced-draught dampers to be 
whereas if the fans are driven by constant-speed motors efficiency in industrial plants, as these have more | operated from one mercury column. The furnace 
through hydraulic couplings as at present designed, violently fluctuating loads and are in general less cap- | pressure of each boiler is maintained constant, or made 
the response is slow—say, one minute from minimum ably staffed than central station plants. At the same |to vary with the position of the induced-draught 
to maximum air flow. Hunting occurs in control | time, if automatic control is to be successful on any | damper, by a regulator which is individual to that 
systems which do not embody mechanically connected | plant, the elements controlled must be capable of proper | boiler, This regulator controls the forced-draught 
follow-up mechanisms, whenever the controls move | functioning and adequate response. The chimney | damper. The stoker speed of each boiler is mechanically 
faster than the rate of response. In such systems the | must be of sufficient height and area; the fans must | correlated to the position of the induced-draught 
controls continue to adjust the rheostats and dampers have sufficient power, and must be capable of sufficiently | damper by the aid of a sensitive valve and a readily 
until balance is obtained, so that if they move faster rapid speed changes; the speed controls must be fine | adjustable positioning mechanism. Its adjustment 
than the rate of response, over-regulation and hunting enough to enable overshooting and undershooting to | has to allow for the flow characteristics of the induced- 
are bound to occur. be avoided. If chain grates and preheated air are used, | draught damper as well as for changes of chimney 
In papers on combustion control it is usual to ignore | proper attention must have been given to the method | draught, furnace pressure, and so on. This type of 
questions of boiler feed, possibly because most systems of cooling the grates if these are to be run at a speed | control includes no precise means of measuring or relat- 
of combustion control can be made to work satisfac- | that will permit of fires that are not too thick. | ing the air and the fuel flows. 
torily with most systems of boiler feed; possibly also If the grates are long, zoning should be resorted to, The Enco System.—This system was developed by the 
because in the early days of combustion control, feed | more air being fed under the front of the grate than at | Engineer Company of New York City, for use with 
problems were simpler and less vital than they are | the back. The combustion chamber must be large | retort-type stokers fitted with forced draught. A given 
to-day. In case of failure of the feed water supply, | enough, and the conditions in it turbulent enough, to | fall in the receiver pressure causes a control device 
it would take over an hour at normal steaming to evapo- | prevent delayed burning in the superheater passes. | to produce a predetermined increase in the forced 
rate the water above the Galloway tubes in a Lancashire | This delayed burning is best eliminated by the liberal | draught. An independent: control operated by the fur- 
boiler, and about 30 minutes to evaporate the water | provision of secondary air, preferably from the sides | nace pressure opens the induced-draught damper, 80 as 
out of the drum of an average power station boiler. | and the back of the fires. There should be two air | to maintain the furnace pressure constant. The device 
But it would take barely two minutes to ruin some of | heaters, one for supplying air at about 600 deg. F. | for measuring the furnace pressure is a spring-controlled 
the latest boilers already in commercial use, and only | above the fires, the other for supplying air at about flap with small clearance. The fact that there is a 
a few seconds in the case of the high-pressure series-coil | 200 deg. F. below the fires. Further, the feed must be | definite relation between receiver pressure and forced 
boilers which are being experimented with in several | steady and proportioned to the load, and, in the case of | draught which takes no account of fuel bed resistance 
countries. These diminishing times are an inverse | other than “flash” boilers, should preferably not | is of little account, as the forced draught continues to 
measure of the increasing importance of the feed water respond immediately to small and temporary fluctua- | change until the heat supply balances the steam demand 
problem. tions in the load. Also, good results cannot be expected | at some pressure within the allowable range of variation 
Among the faults of the feed system which make | When automatic controls are fitted to small and slowly | of the receiver pressure. On the assumption that the 
> responding boilers which have to work in parallel with | chimney or the induced draught fan exerts a constant 
large and quickly responding ones—that is, unless the | suction, and that the furnace pressure is maintained 
of the feed at the lower boilerratings. The fault iseasy | Controls are designed to enable the small boilers to | constant, the position of the induced draught damper 
to eliminate if a pump speed control, or a break-pressure | 4¢t as heat accumulators. is a measure of the air flow through the furnace. This 
valve which will maintain a steady or a gradually rising! Special tests made at Hackney after the acceptance | damper is linked to the fuel control so that the fuel 
pressure-drop of about 15 Ib. to 20 Ib. per square inch | tests of the boilers, showed a thermal efficiency of 85 | supply is made to vary in accordance with the induced- 
across the valve of the feed regulator, is fitted. Such | per cent. on steady load. They extended over a period | draught damper position. An ingenious cam, the 
devices are in common use in the United States. So inti- | of two weeks, one week on automatic control, followed | contour of which can be adjusted on site, allows the 
mately is the question of boiler feed bound up with suc- | by a second week on hand push-button control. Read- | air flow at each load to bear any desired ratio to the 
cessful combustion control that designers of combustion | ings were taken every half-hour, and the number of | rate of fuel feed, thus taking into account the flow 
control systems have tended to design and install their | individual observations exceeded 23,000. Each week’s | characteristic of the damper at each angle of opening. 
own feed water systems also. The Rouéka, Smoot, and | run included the very low night loads which went down, A unique characteristic of the system is its auto- 
Bailey systems are examples. The Rouéka feed control, | to one-tenth of the maximum load, the normal rating | matic correction of unsuitable fuel bed conditions. 
designed some ten years ago, inhibits change in the rate | of each boiler being 125,000 lb. per hour, the maximum | Too thin a fire, as well as increased load, causes the 
of feed for sudden changes of load, thus making use of | rating about 150,000 Ib. per hour, and the average | furnace pressure to increase. This causes the induced- 
the heat-accumulator effect of the water in the drum | night load only 17,000 lb. per hour. In these tests | draught damper to open, and the rate of fuel feed, 
of the boiler to steady the pressure and obtain more | push-button control was unduly favoured, as the fan | which is linked to it, to be increased, thus correcting 
uniform combustion conditions. The Smoot feed con- | rheostats were provided with 200 studs in place of the | the thinness of the fire. In the same way, too thick a 
trol can also be adjusted to give this characteristic, | usual 20, and the stoker-motor rheostats had 100 studs | fire causes a reduction in the furnace pressure and in 
and in addition it maintains a reasonably small differ- | in place of the usual crude arrangement of four speeds. | the rate of fuel feed. Both hydraulic and electric 
ence of pressure across the feed regulating valve, which | Also a fuel-air ratio controller was available during the | devices for operating the controls have been developed 
gradually rises with the load; while the latest Bailey | push-button tests. for use with this system. A theoretical weakness of the 
system is the assumption that the position of the 





satisfactory combustion control difficult is that of 
“ gusty” feed. This is largely due to excess pressure 


system proportions the feed water to the steam flow,| In spite of these advantages, all the care and vigilance § . ; 
and uses the drum-water level as a check on the | of the station staff. working under test conditions, could induced-draught damper is a measure of the air flow, 
accuracy of this proportioning. only achieve an efficiency of 78-1 per cent., while the | Whereas the suction of the stack is influenced by 


weather, wind, furnace temperature, and by the num- 


At the present time those who consider the desirability | automatic control achieved an efficiency of 84 per cent. rane . . - 
ber, load, and position of the boilers discharging gases 


of installing automatic combustion control apparatus | On these figures, the saving effected by the use of auto- ) a 
usually ask one principal question : ““ What saving will matic control works out at about £10,000 a year for! into it. Fig. 2, shows, however, how closely the 
its use effect?” Automatic combustion control, | the three boilers in use. In addition to this, there was induced-draught regulator may follow the load. 

besides giving tireless operation and prompt response, a 25 per cent. saving of power on the fan motors due The Roucka System.—This was one of the first com- 
detects and adjusts small variations that no human | to the greater vigilance of the automatic controls. This | plete boiler-combustion control systems to be evolved 
operator could be expected to check. In so doing | effected a further saving of approximately 2001. a year. | on the Continent. Careful tests show that the Rouéka 
considerable power is saved on the fans; the Hackney | In actual running, the savings would be greater than | apparatus has raised the efficiency of the boiler house 
tests show that such saving is of the order of 25 per | the above figures, as in the normal operation of a station at the Prague power station, the largest in Czecho- 
cent. Again, automatic combustion control protects | it is impossible to equal the special efforts made under | slovakia, from 58-2 per cent. to 70 per cent. In this 
the refractories by preventing undesirable firing con- | test conditions. For instance, it was found that the | system as applied to boilers fitted with induced-draught 
ditions—at Hackney no renewal of the refractories | CO, content was normally 2 per cent. lower on push- | and forced-draught dampers, each fall of receiver pres- 
has been necessary since the boilers were started in| button control than when automatic control was in| sure calls for a definite (but adjustable) increase in 
May, 1932. Combustion control also tends to ensure | use. Also, in considering the above figures, it should | the air flow, as in the Askania system. This is eflected 
more uniform superheat. Fig. 2 is based on observa-| be remembered that the delicacy of the push-button | by causing the induced-draught damper to open until 
tions recently taken at Hackney on boiler No. 17. | control on the Hackney plant was considerably greater | the fall of receiver pressure balances the suction at a 
it shows simultaneous readings of the receiver pressure, than on any other plant hitherto constructed. An | point immediately upstream of this damper. An inde- 
the steam flow, and the position of the slider arm on the | average of 14 per cent. to 15 per cent. of CO, is| pendent control unit balances the furnace pressure by 
induced draught-fan motor rheostat. The movements | obtained during normal running of this plant. |operating the forced-draught damper. The rate of 
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fuel feed is then accelerated so that the ratio of air flow 

to fuel feed has the desired value. This value for each | 
load worked at is determined by a cam. If the steam 

flow is inadequate (due to partial failure of the fuel 

feed or to poorness in the quality of the fuel) the fuel 

feed is accelerated by a corrective adjustment based on 

measurement of the ratio of steam flow to air flow. 

For the purpose of determining this ratio, the air flow 

is again measured by means of a sensitive balanced 

manometer connected across certain of the boiler passes, 

while the steam flow is measured by a similar device 

connected across an orifice or nozzle in the steam main. | 
The Rouéka controller therefore readjusts the fuel feed 

in terms of the actual heat output of the boiler. 

The operation of the various controls is by oil- 
actuated pistons, set in motion by the movement of 
piston type pilot valves. The attachment between 
the operating pistons and the dampers is by means of 
cords. Hunting is avoided on the induced-draught and 
forced-draught controls by oil dashpots in which a 
flow of oil proportional to the desired motion of the 
controls is made to oppose the actual motion of the 
pilot valves. 
is intermittent and proceeds by steps until a balance 
is obtained. There is no provision in the system for 
anything equivalent to push-button control, and | 


manual control is only possible after disconnecting the | 


various cords. The system is rapid in response and able 
to maintain high efficiency even when the load suddenly 
changes over a range of 1: 4. 

The Smoot System.—The Smoot system was one of 
the earliest complete control systems developed in the 
United States. In this system, the air pressure in a 
manifold is made to vary inversely as the receiver 
pressure. The pressure in this manifold will therefore 
be proportional to the square of the total steam flow. 
For each boiler discharging into the receiver a boiler 
manifold is connected to this master manifold. The 
boiler manifold has attached to it a number of boxes, 
each of which is provided with adjustable air flow 
inlets and outlets. These adjustable inlets and outlets 
allow any desired fraction of the boiler manifold pressure 
to be maintained in each box. 
boxes rise and fall with the change of pressure in the 
boiler manifold, but are always some set fraction of it. 
A loading pipe from each box is taken to each of the 
control devices. 

When the Smoot system is applied to the control of a 
boiler fired by a mechanical stoker, by means of balanced 
diaphragm regulators, the suction at the inlet of the 
induced-draught fan, the pull of a governor driven by 
the stoker motor, the differential pressure caused by 
the air flow through the furnace, the furnace pressure, 
and the pressure at the outlet of the forced draught 
fan, are made to balance the pressures in these loading 
pipes. In this way the whole of the controls affecting 
the boiler are made to vary simultaneously by approxi- 
mately the correct amounts. Further, any control 
may be made to function at a constant rate by simply 
shutting off the loading pipe and trapping the air within 
it; while any boiler may be held at constant rate by 
fixing the pressure in its manifold. Similarly a group 
of boilers may be made to keep in step at any desired 
ratings by controlling the air pressures in each of their 
manifolds, 

When the Smoot system is applied to the control of 
a pulverised-fuel boiler, the furnace pressure is held 
constant by controlling the secondary air, the air flow 
is measured by a single tapping in front of the induced- 
draught damper (the negative pressure at this point is 
proportional to the square of the load), while the in- 
duced-draught fan suction, the primary air, the governor 
pull corresponding to fuel feed, and the secondary air 
pressure, are all made to vary with the pressure in the 
manifold, which corresponds to the change in receiver 
pressure and so to the boiler load. The rate of water 
feed is also usually controlled from the boiler manifold 
The Smoot system is a very adequate and flexible one. 


(T'o be continued.) 


GENERATION oF ELecrricrry tn Great Brirawn.— 
During 1933, the total amount of electricity generated in 
Great Britain by authorised undertakers was 13,554 
million unita, as compared with 12,241 million units in 
1932. The 1933 total shows an increase of 1,313 million 
unite or 10-7 per cent. 


PLues AND Sockets wits Karruina CONNECTIONS. 
Messrs. A. Reyrolle and Company, Limited, Hebburn-on 
fyne, have re-designed their 5-ampere and 10-ampere, 
two-pole and scraping earth-connection plugs and 
sockets, though they are still interchangeable with the 
earlier patterns. These fittings, which are of the protected 
type, are designed for 250-volt circuits. A permanently 
resistant contact is obtained by the use of self-adjusting 
socket tubes and by two seraping tongues, which form 
the earth connection. The outer ends of the plug pins 
are shaped so that the slots in them are prevented from 
closing up. Wiring is facilitated by making the contact 
tubes removable and arranging them so that they are 
fixed by standard ecrews. The casings are of die-cast 
zine alloy. 


In the case of the stoker speed, the control | | 


The pressures in the | 
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AUTOMATIC SAW-TOOTH GRINDING 
MACHINE. 


Tue high-speed circular saw for cutting small metal 
parts is a very useful tool, giving a satisfactory finish 
provided the teeth are kept uniform and sharp. It 
is, in effect, a narrow milling cutter, and should have 
the same careful attention as that tool receives ; indeed, 
| the cutting edges being narrower, they are more rapidly 
| blunted, with the result that the increased friction 
|thereby created not infrequently causes the heating 
| up of the saw disc to a degree detrimental to the temper 
and creating a tendency to cracking. The operation 
of sharpening the teeth by hand is, however, so tedious 
| that it is often postponed beyond the economic and 
|safety limits. Recognising this, Messrs. Hanchett 
| Manufacturing Company, Big Rapids, Michigan, U.S.A., 
|have developed the automatic saw-tooth grinding 
| machine illustrated in Figs. 1 and 2 annexed. This 
| will deal with circular saws from 2 in. to 5 in. in dia- 
| meter, either singly or in gangs, and having pitches up 
|to # in. The machine is an improvement on one 
| designed for a similar purpose and brought out by the 
firm some 20 years ago. It is electrically operated 
| and has separate motors for driving the grinding wheel 
spindle and for effecting the reciprocation of the 
wheel, both of which are seen in Fig. 2, showing the 
rear of the machine. 
| In the front view, given in Fig. 1, the grinding wheel 
and driving motor can be readily made out, but no 
saws are shown in place. These are mounted on the 
arbor seen immediately below the saw. The arbor 
has a standard diameter of § in., bushes being used for 
saws having larger central holes than this, and is 
sufficiently long to accommodate 18 saws, each 0-040 
in. thick, 4 in. in diameter, and 60 teeth or 30 saws, each 
0-030 in. thick, 4 in. in diameter, and 90 teeth. The 
precise number that can be dealt with at a time is, 
of course, dependent upon the thickness of the saw 
and the size of the teeth. The saws are set with the 
teeth exactly in line by means of the small straight- 
edge seen resting on the arbor. This is swung out 
of the way after use. The dust collector in front of the 
wheel can also be swung downwards. It is shown in 
| the working position, the wheel rotating in a clockwise 
direction. If desired, the dust collector can be coupled 
| to an exhaust pipe. The grinding wheel is 5 in. in 
diameter and usually about 4-in. thick. The periphery 
is of a contour suitable for the teeth being sharpened. 
The spindle is } in. in diameter and is mounted in 
double-row, dust-proof ball bearings. It is driven at 





a speed of 4,500 r.p.m., by a belt from a }-h.p. motor | 


running at 1,800 r.p.m. The drive is shown in Fig. 2. 
The height of the spindle relative to the arbor, to suit 
different diameters of saw, is adjusted by the screw and 
handwheel shown, a lock-nut being provided. The 
tension on the belt is kept uniform in all positions 
of the spindle by a spring device. 

The head carrying the grinding wheel and its motor 
has a reciprocating cross-traverse of 2 in., the speed 
being constant in both directions. The slide is fitted 
with a gib for taking up wear. The operating motor 
and drive is shown in Fig. 1. The motor is of } h.p., 


running at 1,800 r.p.m., and having a worm-reduction | 


gear with a 1: 36 ratio. The drive is through a double 


| Vee-belt to a clutch pulley, which can be instantly | 
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engaged or disconnected. The pulley is also fitted 
with a handwheel which can be disconnected and used 
to operate the mechanism when making preliminary 
adjustments. The saw indexing mechanism is also 
shown in Fig. 2. The arbor projects through the pillar 
of the machine and carries at the back a serrated index 
plate, which is revolved by cam and rachet gear. This 
arrangement permits of an index plate larger in diameter 
than the saw itself being used, a condition conducing 
to greater precision in grinding, as the teeth of the 
plate can be made greater than those of the saw. 
The indexing can be set to take place either after 
one pass of the grinding wheel across the saw or after 
two passes. The machine will grind a full gang of 
saws within a variation of 0-001 in. of dia- 
meter. The edge of the grinding wheel is shaped so 
as not only to sharpen the points of the saw teeth, 
but to clear the gullets at the same time. In cases 
where the saw has been so neglected that it has become 


| very badly damaged, the spoiled teeth can be ground 


off on an ordinary emery wheel, leaving a blank plate, 
which can then be recut in the automatic machine. 


Freicut-LocomotivE CONSTRUCTION AT CREWE.— 
Forty new superheater locomotives for working heavily- 
loaded express freight trains are being constructed at the 
Crewe Works of the London Midland and Scottish 
Railway Company. The new engines have six coupled 
wheels and weigh over 107 tons in working order. The 
six-wheeled tenders carry 3,500 gallons of water and 
5 tons of coal. 


British Propuction oF Pic Iron anp STEEL.—A 
memorandum issued by the National Federation of lron 
and Steel Manufacturers, Caxton House, Tothill-street, 
London, 8.W.1, shows that the total pig-iron output for 
1933 was 4,123,600 tons, compared with 3,574,000 in 
1932. The 1933 production of steel ingots and castings 
totalled 7,002,800 tons, compared with 5,261,400 tons 
in 1932. 
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TUBES. 
By GitBert Evans. 
(Concluded from page 88.) 


In further explanation of the Diescher double- 
rolling process, described on page 88, ante, Fig. 22 
is given, showing a section through the main 
work rolls, looking downwards. 

The Automatic or Plug Mill—The plug mill has 
found favour in America, and is a modern adaption 
of the process known to British manufacturers as 
rolling on to the plug. It consists of two rolls 
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containing several round grooves in which mandrels 
are inserted and held in position by water-cooled 
bars or supports. The hollow shell from the 
piercing operation is inserted in a groove and forced 
over the plug by the action of the driven rolls. 
This process elongates the body and thins the walls. 
At the completion of the pass, the tube is returned 
to the operator by raising the top roll and bringing 
into action a pair of stripper or return rolls revolving 
in the opposite direction from the working rolls. 
The strippers are arranged just behind and on the 
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piercer mill in design, and effects an oblique rolling 
operation. An internal bar mandrel is placed 
inside the tube, the combined action of rolls and 
solid mandrel planishing both the inside and outside 
surfaces. The tube, at this stage, is still slightly 
over the desired diameter, and is then passed to the 
sizing mill, which has a single groove in which it is 
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finished to diameter. Other 
reducing or sizing mills, 
employed in cases in which 
tubes have to be still fur- 
ther reduced in diameter, 
consist of a line of single- 
_ grooved rolls of gradually- 
decreasing diameters, each 
run at a suitable speed to 
match the elongation of 
the tube. The rolls are 
arranged in groups of two, 
and the axes are arranged 
alternatively at angles of 
90 deg. These plants deal 
with intermediate sizes or 
diameters which it is not 
practical to roll. 
Centrifugal-Cast Hollows 
for Tube Manufacture.— 
From time to time the 
possibility of making tubes 
direct from the casting 
operation, and without the 
ingots being submitted to 
cogging and rolling, has 
_ engaged the attention of 
H engineers. Two methods 
have come to the notice of 
the author recently and 
are included for brief re- 
B ference. That of the 
Rheinische Apparatebau 
G.m.b.H. and Peters, Ger- 
many, is illustrated in 
Fig. 23. The process consists in pouring molten 
metal into a circular mould which is rotated at 
a suitably high speed by appropriate mechanical 
gear. The metal is poured into a spout from a ladle 
and thence into the revolving mould, forming, by 
centrifugal motion, a hollow shell, which is ejected 
in a hot state and conveyed to a plug rolling mill of 
the type shown in Fig. 24 or to a rotary mill as 
shown in Fig. 25 in either of which its diameter and 
wall thickness are reduced and the body elongated is 
ready for following finishing processes. It is pro- 


Fig.30. SECTION B.B. 
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passes, the thickness of the tube is determined, | hollow bodies and the rolling process so that as far 
although the surface is not finished. The tube/as practicable, the major portion of the original 
then passes to the reeler; this is similar to the! pouring temperature may be retained. 


T'ube-Making from Shells Made by Diffusion of 
Molten Metal—The arrangement outlined in 
Fig. 26, indicates probably the simplest method of 
making hollow shells suitable for finishing to tubes. 
Sections from the finished article have been sub- 
mitted to mechanical tests with satisfactory results. 





As shown in the diagram, the molten metal is 
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poured into a circular receiving mould and, while in a 
molten state, a round plunger, either parallel or 
taper, is guided into the molten mass by a centralis- 
ing bush. The plunger is cooled by suitable means 
and withdrawn from the shell when the latter has 
attained a state of solidity. A solid mandrel is 
inserted in the hollow shell, and both are pushed at 
high speed through a series of circular dies of 
decreasing diameters. This reduces the outside 
diameter and wall thickness, and elongates the body. 
The prospects for this process are distinctly promis- 
ing, and considerable progress has been made in its 
development. In the drawing, the vertical plunger 
is shown on the point of entering the molten metal, 
which is indicated by horizontal chain lines. The 
final position of the plunger in its downward move- 
ment is also shown, while the hatched section, indi- 
cating the hollow shell, illustrates the upward diffu- 
sion of the molten metal. 

Application of Rotary Piercing of Billets in the 
Non-Ferrous Tube Trade.—The attention of firms 
engaged in the manufacture of copper tubes and of 
certain brass-mixture tubes was attracted, in 
1907, to the then Leeds Copper Works (now The 
Yorkshire Copper Works, Limited), for whom the 
author erected in that year a mill developed by an 
American firm. This firm had supplied a similar 
mill for piercing small solid billets to a French 
concern in 1906, The plant installed by the Leeds 
Copper Works was designed to produce tubes of 
from 2} in. to 6 in. diameter, and the capacity was, 
by 1914, increased for the production of 12-in. tubes 
by the introduction of a secondary expanding 
process. As the sole British patent was vested in 
this company, the method remained secret until 
1914-15, when the author’s patent was adopted 
by The Birmingham Battery Company, Limited, 
and later by the majority of the large tube makers 
in Great Britain, Japan, Australia and Scandinavia. 
The largest of these plants are capable of producing 
non-ferrous tubes which are cold-drawn finished 
to a diameter of 18 in., with a weight of 1,500 lb. 
All diameters down to 2 in. with any desired 
wall thickness may be produced on the one mill. 
Diagrammatic sketches of the arrangement are 
given in Figs. 27 and 28, which illustrate the 
combined action of the rolls and piercing mandrel. 
In reference to the ratio of the diameter of the 
plug to the diameter of the round billet which is to 
be pierced, it may be said that a solid billet of, 
say, 4 in. diameter, when heated to 850 deg. C., 
can be pierced over a plug of 4in. diameter. Although 
this is not a hard-and-fast rule, it may be taken 
in all cases that, given suitable material, the 
solid billet and the piercing plug are of the same 





posed to use soaking pits between the casting of the 


diameter. The shape of the piercing plugs is an 
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important feature, with a distinct bearing on the, 
quality of the resulting shell. The process embodies 
a piercing, and rolling and planishing action, to 
achieve which the back angles of the mandrel are 
arranged parallel with the outlet surfaces of the 
main rolls. In general design this mill differs greatly 
from that of other rotary processes. Looked at in 
plan, the axis of each roll is laid at an angle of 
30 deg. to the working centre, making a combined 
angle of 60 deg. In the horizontal plane, the axis 
of the right hand roll inclines at an angle of 6 deg. 
and that of the left-hand roll declines at a similar 
angle. The main rolls revolve in the same direction, 
the right hand with a tendency to force the billet 
down, and the left with a balancing tendency to 
force it up. The spiral forward motion to the 
material is imparted by the faces of the discs, while 
there is similar disintegration of the core and forward 
drawing of the billet over the plug, as described 
in connection with the Mannesmann process. 

A frame carrying the top and bottom guide rolls is 
laid in the pass between the main rolls, these guide 
rolls being revolved by friction imparted by the 
material under operation. In a small degree the 
section of the top guide roll adjacent to the piercing 
mandrel governs the outside diameter of the hollow 
shell. In comparison with the pass between the 
rolls and the roll angles applied in the case of piercing 
steel, the greater softness and pliability in manipu- 
lation of non-ferrous material has been taken into 
consideration and in place of compacting, as in 
steel, copper and other soft materials are allowed 
considerable latitude in the natural centrifugal 
flow by the arrangement of the roll angles and 
space between the circular guide -rolls. For the 
manufacture of shells of large diameter the value of 
the secondary process of expanding has been fully 
taken advantage of. The expanding process is 
illustrated in Figs. 29 and 30. It is common practice 
to pierce billets of 6} in. diameter, and by the secon- 
dary process, expand the original shell to a size 
capable of being cold drawn to a finished diameter 
of 12 in. Viewed from the mechanical point, the 
mill is of interest when it is noted that each of the 
main rolls is direct driven through bevel pinion and 
wheel gear from separate motors on either side at 
the rear of the plant, as shown in the general view 
by a piercing machine given in Fig. 31. The motors 
run in synchronism, and are capable of carrying the | 
heaviest load sustained for a period of one minute | 
out of every two. Owing to rare demands for large | 
diameter shells, the possibility of reaching a peak 
probably does not arise more than three times or 
so per year. It is worthy of mention that fly wheels 
have been abolished in this type of rotary piercer | 
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and, in the event of any untoward happening during | 








the actual piercing operation, the whole mechanism | 


is so under control that it is possible to bring every 
part to a dead stop instantaneously. The Evans 
type of rotary piercing mill is manufactured only 
in England, by Messrs. W. H. A. Robertson and 
Company, Limited, Bedford, by whose permission 
Fig. 31 is reproduced. 

The author also acknowledges his indebtedness to 
Messrs. Fried. Krupp, Magdeburg, and to Messrs. 


Wellman Seaver Rolling Mill Company, Limited, | 
Victoria-street, London, 8.W.1, for the photographs | 


reproduced in Figs. 1 and 9, respectively. 


NOISY RUNNING OF HOB-CUT 
HELICAL GEARS. 


By W. Hatt. 


Sounp is the result of vibrations, and the more 
rapid the vibration the higher the pitch of the 
sound produced; therefore, one would assume 
that the number of teeth in a gear multiplied by the 
revolutions per second would equal the number of 
vibrations per second in the musical note produced. 

Working on these lines, the writer had occasion 
to examine a noisy double-helical turbine gear and 
pinion which were producing a definitely recognisable 
musical note. The gear in question had 235 teeth 
235 x 750 

3 
2,938 impacts or vibrations per second. This 
theoretical number of vibrations, however, did not 
correspond to the vibrations of the note actually 
produced, and it was evident that some other factor 
entered into the calculation. 

An examination of the gear showed a series of 
high spots along the pitch line of the teeth, these 
high spots being a function of the master gear of the 
hobbing machine on which the gear was cut. The 
cause of the production of these high spots is fully 
discussed in an article on “‘ The Accuracy of Large 
Hob-Cut Helical Gears,” by G. A. Tomlinson, 
published in En@mvrernnG, vol. cxxv, page 599 
(1928), wherein he says: “‘ The contours produced 
are straight lines running obliquely across the face 
of the tooth. The tooth surface has regular undu- 
lations superposed on its normal shape, both in 
the direction of its length and along the involute 
profile. The contours of the group of teeth form 
a peculiar pattern giving continuous bands of high 
and low areas running spirally round the gear in 
the direction shown by the line AB (Fig. 13). 
High and low places occurring at the same part of 
the profile form a diaper pattern, as shown by the 
circles, which are placed where the highest point 


and rotated at 750 r.p.m. Therefore, 
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is at the pitch line. The circles form a pattern in 
parallelograms along lines parallel to AB in one 
direction and parallel to the gear axis in the other 
direction. The latter lines are spaced at a distance 


=p apart (where n = number of teeth in gear; 


m = number of teeth in master wheel of hobbing 
machine, and p= circular pitch of gear) and 
correspond with the divisions of the master wheel. 
. . . Such marking is generally associated with 
noisy running.” 

In the accompanying diagram the line CC 
represents Mr. Tomlinson’s line AB. The sketch 
shows a developed view of the pitch-line periphery 
of the gear wheel under discussion, on which are 


Lines A.A =~ Teeth in Gear= 285 
B,B - Teeth in Master Gear of Hobbing Mach ¢ 210 
C,C - Spiral Marking 


of Gear Wheel 


” 


on Faces 





imposed the tooth divisions of the master wheel 
The spacing and angle of marking on the actual 
wheel were measured, and exactly agreed with the 
angles and sizes on the drawing. 

Given the existence of these lines of high spots 
parallel to the axis, it is reasonable to suppose 
that these are the actual points of impact, and 
must be used as such when calculating vibrations. 


In the wheel quoted, substituting for ~ p the 
teeth in gear, master gear and circular pitch, the 


235 - 9.630 = 0-705. 


following was produced : 310 * 


The number of lines of high spots round the gear 
pitch-circle diameter of gear X 7 +2p = 47-181 
a + 0-705 = 210. From this figure one can cal- 
culate the actual impacts per second. Therefore, 
impacts X_ f.p.m. per 


7 
As, however, this particular 


st0 nT = 2,025. 

gear was a double helical, and the high spots on 
the right-hand helix were staggered half-way 
between the lines on the left-hand helix, this figure 
must be multiplied by two, producing 5,250 vibra- 
tions per second. The gear actually produced 


= vibrations second 
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note slightly sharp of the eighth octave of E, 
and was tested by an organ pipe from a neigh- 
bouring church organ. The vibrations of this note 
are actually 5,120 per second working on the 
correct musical pitch of bottom or fundamental 
C = 32 vibrations. 

Another example may be shortly quoted :— 
Gear, 159 teeth, 0-31593 circular pitch, 112 teeth 
in master gear of hobbing machine. 15-989 P.C.D. 
of gear, 1,258 r.p.m. Pitch-circle diameter of 
gear X w + “p= 15-989 x = +(5 x 0-31593) 
= 112 = number of lines of high spots. 

112 x 1858 

60 

In this case the wheel produced a note about the 
seventh octave of E, equivalent to 2,560 vibrations. 

The foregoing examples tend to prove that there 
is a definite relation between the high spots on the 
teeth of an incorrectly cut helical gear and the 
note produced by the gear in running; in fact, 
they are the contact points. 

This conclusion is very disquieting, for the fact 
emerges that a helical gear showing this feature is, 
in actual fact, not a helical gear at all, but is con- 
verted, by reason of these contact points parallel 
to the axis, into a spur gear only making contact 
at a few places along the face of the gear. The 
load, therefore, instead of being equally distributed 
across the whole face of the tooth, is taken on a 
comparatively small area of each tooth, and all 
the advantages of the helical tooth with its gradual 
rolling engagement and constant contact are lost. 


= vibrations per second = 2,348. 
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Traité de Chimie Organique. Vols.I andII. By A. E. 

TCHITCHIBABINE. Revised edition. Paris : Hermann et 

Cie. [Price, Volume I, 120 francs; volume II, 100 

francs. ] 

THe present thoroughly-revised edition of this 
publication is likely to maintain the high favour 
with which it has been regarded in the past, parti- 
cularly in France and Germany. The subject 
matter is presented very clearly and in accordance 
with a definite plan, and the method of procedure 
is easily followed from the excellent list of contents, 
while the illustrations, diagrams and printing 
are ofa highorder. The first edition of this treatise 
was published in 1924, and as the author has had a 
long experience of the teaching of chemistry at the 
Moscow University, and as, moreover, this is a fourth 
edition, there is little need for commendation ; 
nevertheless, we cannot refrain from prefacing 
our remarks by emphasising the quality of this 
work. It is an excellent treatise for students and 
for reference purposes. In the present edition, the 
entire text has been carefully re-examined and, 
wherever necessary, altered to meet present know- 
ledge. The author emphasises the far-reaching 
influence of the introduction of physical methods 
in the study of organic compounds, particularly 
in studying the properties of molecules, and deals 
adequately with those fundamental conceptions 
concerning which the viewpoints have changed 
since the publication of the last edition. The 
significance of some recent advances has been of 
sufficient importance to warrant and necessitate 
the revision and expansion of some of the text. 
Professor Tchitchibabine develops the subject in 
a logical manner and preserves continuity. He 
writes in a simple but clear style, the whole theme 
being characterised by that elegance which is 
characteristic of the French language. 

Volume I is devoted to a study of the saturated 
and unsaturated hydrocarbons and their mono- 
atomic derivatives, polyatomic compounds, cyano- 
gen compounds and the derivatives of carbon 
dioxide. A detailed account is given of recent 
developments in relation to constitution and 
physical properties, the heat of formation of organic 
compounds, molecular refraction and the magnetic 
rotation of the plane of polarisation. The compre- 
hensive sections devoted to the applications of 
X-ray methods in studying the constitution 
of organic compounds are of outstanding merit 
as also is that dealing with the electrical properties 
of molecules, recent investigations being ably 
incorporated. Volume II deals with isocyclic 





and heterocyclic compounds and the aromatic 
series in general, concluding with a section devoted 
to a study of the alkaloids which deals with the 
aromatic alkaloids, cocaine, morphine, derivatives of 
quinoline and alkaloids of unknown constitution. 
Differences between methods of study in Russia 
and in this country do not detract in any material 
degree from the value of this publication to the 
English reader who possesses the necessary know- 
ledge of the French language. Considered as a 
whole, it should be of value to those studying organic 
compounds and reactions; the descriptive text is 
intelligently presented, important reactions being 
emphasised and the numerous diagrams clearly 
drawn. Many references to other sources of infor- 
mation in connection with the subject matter are 
given with advantage. The author has made a 
special point of clarity in description and of the 
correct use of terms. Among the few errors we have 
noticed, are, on page 545, that méthanes is given, 
but should obviously read uréthanes, and on page 
866, Fischer’s formula relating to rhodoporphyrine 
needs correcting. However, these may be corrected 
in a future edition, and are small blemishes in a 
well-prepared treatise which may be commended 
to students taking up the study of organic chemistry. 





By Ernest W. Biock- 


Merchant Ships and Shipping. 
Ernest Benn, Limited. 


sipGE, M.I.N.A. London: 

[Price 12s. 6d. net.] 
StupEnts of the elements of ship design, or those 
with only a superficial interest in ships, will find 
this volume very useful. It consists of 16 sections, 
of Historical Steps, Types of Merchant Ships, Notes 
on Ship Construction, Elementary Notes on 
Machinery Equipment, Classification and Mainten- 
ance of Ships, Provision for Safety of Life at Sea, 
Stability, Trim, Draught, the Registration of 
Merchant Ships, Register Tonnage, Freeboard, 
Collision Regulations and Navigation Lights, 
Arrangement of Crew Spaces, Anchors and Chain 
Cables, Stowage of Cargoes, Dictionary Terms, and 
Tables of Formulz. On the other hand, those who 
have an intimate knowledge of present-day practice 
may not find the work of great value. 

Mr. Blocksidge has approached his subject with 
the eyes of a surveyor, and it is well known that he 
has had considerable experience in both the Board 
of Trade and Lloyd’s practice, but whether the 
dictums which have been applied by these two bodies 
should be accepted as the best which can be done 
is a matter of opinion. 

The section dealing with the Historical Steps 
which have led to the development of some of our 
finest modern vessels is, of course, not new, and in 
a number of cases is very incomplete. For instance, 
Mr. Blocksidge indicates that in 1909 Lloyd’s intro- 
duced rules for the construction of oil tankers, and 
the uninitiated might presume that this was a 
pioneer step. This really was not the case, as the 
Bureau Veritas issued some similar rules at least 
ten years earlier. 

Although some pages are devoted to descriptions 
of types of modern ships, a number of the descrip- 
tions may be looked upon as very elementary. As 
an example, it is stated that a passenger ship is one 
which is designed mainly for the transport of pas- 
sengers, and with provision for a limited amount of 
cargo in the holds, and is engaged on a direct trade 
route, hence the name given to this class of vessel, 
viz., a liner, The term liner is not applicable only 
to a passenger ship, but to any vessel whatever 
which is trading on a fixed route. 

The method described for the insulation of cargo 
spaces is regrettably incomplete. The author states 
that protection is provided by layers of tongued 
and grooved wood, and the intervening spaces 
packed with granulated cork or other suitable 
material, Many other methods of insulation are 
now in vogue. 

The dictum of Classification Rule is very pro- 
nounced when Mr. Blocksidge states that, in the 
double-bottom spaces of a ship it is now only 
necessary to cover the frames and shell plating in 
the boiler space with cement. This is really a matter 
of opinion, and it is thought that many experts still 
disagree with that view. 

The author gives a table of proportions of coal- 
carrying vessels, which shows certain proportions 





of breadth to draught for favourable stability. He 
has not stated the basis of this table, and here again, 
doubts may legitimately be cast upon the con- 
clusions. 

In the notes on the safety of life at sea, it is 
stated that one of the first considerations of the 
naval architect after the form of a cargo ship has 
been settled is to arrange for the division of the ship 
into a number of water-tight compartments. 
Here there must be some misunderstanding, as the 
form of a cargo ship has nothing to do with the 
spacing of bulkheads. It has, however, a consider- 
able influence on passenger ships, 

It is stated that a detailed explanation of the 
measurement laws in connection with register 
tonnage is not intended in this book but, neverthe- 
less, some 23 pages are devoted to it, and present-day 
methods are described in considerable detail. Some 
of his notes in this connection will not be subscribed 
to by authorities on the subject. Especially is this 
so when he states that ‘“‘a suggestion has been 
made that a limit should be placed on the amount 
of water ballast spaces to be deducted from British 
gross tonnage, but the Board of Trade have not, 
at the present date, included the proposal in their 
rules.” However, if investigation were carried 
farther, it would be found that it issome years since 
the British Board of Trade stipulated that allow- 
ances for water ballast should be reasonable in 
extent, 

The chapter on freeboard will be interesting to 
those who have not read the regulations which 
were introduced less than a year ago, and the one 
on collision regulations and navigation lights is 
more or less a reprint of the Board of Trade regu- 
lations. Similar remarks may be applied to the 
chapters on the arrangement of crew spaces; in 
connection with the latter, some reference might, 
with advantage, have been made to the Shipping 
Federation’s recent recommendations in connection 
with crew spaces of British ships. 





Die Technischen +. Ihre Higenschaften, Fehler 
und Priifung. By Dr.-Ine. Orro Scouwarz. Leipzig: 
Johann Ambrosius Barth. 

Tue wide range of materials now available present 
a problem of no little difficulty to the engineer faced 
with the selection of that best suited to a particular 
set of conditions. The matter is further complicated 
by the constant research to which these materials 
are subjected, with the more accurate determination 
of their properties and the improvement of the latter. 
It is true that, generally, the results of such research 
are made public with commendable promptitude 
and that those specially interested in a particular 
type of material are usually well informed as to the 
latest developments in all parts of the world. The 
position is, however, somewhat different in the case 
of the constructional or operating engineer who has 
seldom the time or facilities to consult the original 
records, even if he knew where to look for them, or 
the books dealing with special subjects. His needs 
are, to some extent, met by a number of excellent 
handbooks, which, however, treat of other matters 
as well and, consequently, cannot devote adequate 
space to that of materials. 

Dr. Schwarz’s book is an extension of the materials 
section of such a handbook and can be thoroughly 
recommended for the comprehensive way in which 
the subject is dealt with. The book is divided into 
three parts, the first of which defines very clearly the 
various terms used in the description of properties 
of materials and explains the relationships between 
them. These include the mechanical, magnetic 
and electrical properties, and also such items as 
the structure of metals, the effect of cold work, 
re-crystallisation, and corrosion. 

The second part is devoted to a summary of the 
properties of various materials, a considerable por- 
tion naturally dealing with ferrous metals—carbon 
steels, cast steel, cast-iron, malleable-iron and alloy 
steels. Nickel and nickel alloys, copper and its 
alloys, aluminium, magnesium, beryllium and the soft 
metals are also included, Two short but useful 
sections deal with organic and inorganic non-metals, 
The final part contains a review of the methods 
and equipment used in the testing of materials, 
including tests under service conditions, such as for 
cutting tools. Dr. Schwarz rightly points out that 


(Price 23 marks.) 
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the usual tests of physical properties are not 
sufficient in all cases to determine the suitability of 
a material for a particular duty, owing to the opera- 
tion of factors not yet fully comprehended, necessi- 
tating such service tests. In addition to the infor- 
mation given in the book itself, references are given 
to other publications in which fuller details can be 
found. 


Gas Calorimetry. By Masor C. G. Hype, M.C., A.R.CS., 
F.1.C., and E. Mills, B.Se., Assoc.M.Inst.C.E. 
London: Ernest Benn, Limited. [Price 42s. net.] 

Tue authors of this volume deal in a very skilful 

manner with a subject which has received far less 

attention in this country than it deserves, as recent 
advances in gas calorimetry have necessitated an 
extensive revision in the technique and apparatus 
applied in recording gas calorimetry. Nowhere is 
the importance attained by gas calorimetry in recent 
years indicated more clearly than in this volume, 
the most prominent features of which are the clear 
demonstrations of general principles with emphasis 
on their practical applications, and the mass of 
information which the authors review in a concise 
and interesting manner. The importance of gas 
calorimetry, from the purely scientific as well as 
from the technical point of view, has long been 
known, but a comprehensive treatise such as this 
was needed to enable one to realise its wide field of 
application. A survey is given of the work in a 
field which is both involved and important, and of 
consequence industrially and socially. Few men 
can have had the long and varied practical experience 
which Major Hyde and Mr. Mills have enjoyed, and 
the distinctive value of their work is that they 
have given us the full benefit of their extensive 
practical and commercial studies, imparting the 
knowledge with a clearness which enables the reader 
to obtain a good grasp of the subject. In a very 
complete manner, they have supplemented, if not 
superseded, previous treatises on gas calorimetry, 
and have covered all the more modern developments. 

To cater for the needs of two divergent classes, such 

as gas undertakings and industrial gas consumers, 

in one book is not easy, and the difficulty of selecting 
material to suit both parties has been admirably 
overcome throughout the whole text. 

The first portion of the book is devoted to 
practical considerations, and after a general review 
of water-flow calorimetry, gas, water and thermo- 
metric measurement, with special reference to errors 
in the use of mercurial thermometers and accuracy 
of their observation, the authors deal briefly with 
the various types of water-flow calorimeters, with a 
critical discussion of the accuracy attainable by 
their use. Special reference is made to the effect 
of possible errors in water-flow calorimetry. 

The remainder of the volume is devoted to a 
discussion of the general principles involved in 
recording calorimetry, with a detailed description of 
the Fairweather, Boys and Thomas instruments, 
these being representative of widely differing forms 
of apparatus. An account is given of flame indi- 
cators and also a discussion of the effect of the partial 
drying of gas on calorific-value determinations, with 
some notes on the application of calorimetry, ,and 
particularly recording calorimetry, to the control of 
calorific value. An excellent summary is given of 
methods applied in calculating the calorific value 
from the composition of the gas, and comparisons 





are made between determined and calculated 
calorific values. The authors refer to some of the 
suggestions made for the lowering of the dew- 
point of a gas by means of a separate process, some | 
of which have been practically applied and are in 
actual operation at the >resent time ; amongst these | 
are compression, refrigeration and absorption 
through the means of chemical agents. The value | 
of the descriptive matter is considerably enhanced by | 
the inclusion of numerous diagrams and some other 
excellent illustrations. On the whole, satisfac tory 
discrimination has been shown in the selection of 
methods and apparatus for description, and the 
details given are sufficient to enable students of 
ordinary ability to carry out the work. A list of 
references is given, which, although it does not 
constitute a bibliography of gas calorimetry, men- 
tions those books specially referred to in the text. 
The treatise will be of the greatest service to 
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workers in this branch of science, as there is no other 
book in the English language dealing in such detail 
with the subject in the light of modern research. It 
will undoubtedly prove useful as a work of reference 
for technical chemists and to those who wish to gain a 
clear understanding of the technique of gas calori- 
metry. The authors are to be congratulated on the 
production of this comprehensive treatise, which 
will serve to fill a gap in modern scientific literature. 
Professor Boys has contributed a gracious intro- 
duction to the volume. 





The Design of Steel Mill Buildings and the Calculation of 
Stresses in Framed Structures. By Miro 8. Keronvum, 
C.E., Se.D., M.Am.Soc.C.E. Fifth Edition. 
McGraw-Hill Publishing Company, Limited. 
368. net.] 

Gr 41 gen des Stahlb. 
Edition. Berlin : 
23-50 marks.) 

Tue two volumes under review have attained an 
assured position in the literature of the theory of 
structures by popular suffrage. Professor Ketchum’s 
book has reached its fifth edition and twenty-fourth 
thousand, and Dr. Schaper’s its sixth edition. The 
contents of Professor Ketchum’s work are almost 
too well known to need re-stating. The first 
twenty-two chapters deal generally with the theory 
of structures by both analytic and graphical 
methods ; the remainder of the book relates to the 
practical design and construction of mil) buildings, 
and includes chapters on erection and cost. 

The theory given is applied to many particular 
cases, and in the chapters on design much practical 
data will be found. Thus the work combines the 
functions of both text and hand book, which we 
believe to be a popular feature. Advantage is 
taken in issuing the new addition to amend some 
errors, and to bring the specifications for steel frame 
mill buildings in line with the latest practice. A 
chapter on Professor Hardy Cross’s moment dis- 
tribution method of dealing with stiff frameworks 


London : 
[Price 
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Edited by G. Schaper. 
[ Price, 
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| has been added, and also descriptions and designs 


of a hangar and airship dock. 

Dr. Schaper’s book covers a rather wider field | 
than Professor Ketchum’s; the treatment is more 
general and less analytical. It forms the first and | 


introductory volume of a series intended to cover the | 


whole range of structural steelwork, and may be 
regarded as a synopsis of German practice; in 
fact, there is hardly a reference to foreign work. 
The chapters on structural material and allowable 
stresses, and on means of connection, have been 
written by Dr. Gehler. It is significant that in 
modern German textbooks welding is treated on the 
same footing as riveting, as a normal means of 
making joints. Professor Kapsch contributes a 
chapter on rolling mills and their products, and 
Dr. Schellewald, of Dortmund, chapters on the 
manufacture, erection, and cost of structural steel- 
work. The whole is edited by Dr. Schaper, who is 
also responsible for much of the text. The book 
should be of value to those who wish to gain a 
general knowledge of modern German methods and 
ideas regarding structural steelwork. 


THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Concluded from page 118.) 

Messrs. Elliott Brothers (London), Limited, 
Century Works, Lewisham, London, S.E.13, were 
showing numerous examples of their well-known 
instruments for measuring and recording electrical 
quantities, details of which will be already familiar 
‘to readers of ENGINEERING. ‘The series now includes 
a range of exceptionally small moving-coil instru- 


| ments, which are suitable for mounting on control 


panels and have a guaranteed first-grade accuracy 
according to British standards. Both the round 


and edgewise pattern are suitable for flush mounting, | jump behind the other, which is a ribbon. 


the weights being 4} oz. and 8 oz., respectively. 








of dots which are daetetil by the periodic pressure 
of a pointer tip on specially “prepared chart paper. 
As will be seen, the chart is circular with a scale 2-3 
in. long, calibrated in percentages, the graduation 
being nearly linear down to one tenth of the maxi- 
mum scale deflection. The instrument is primarily 
intended for use with Shotter split-core current 
transformers, which embrace the cable, so that 
measurements can be taken without interrupting 
the supply. If, however, it is desired to employ 
an ordinary instrument current transformer, this 
can be done by plugging a separating transformer 
into the circuit. The movement of the ammeter is 
of the direct-current moving-coil type, and is supplied 
through a rectifier, the full scale deflection being 
given when a current of 40 milliamperes is flowing 
on the alternating-current side. The chart is driven 
by a self-starting synchronous motor and makes one 
complete revolution in seven days, a record being 
made every 15 minutes. The resultant chart gives 

















MaximuM-DEMAND AMMETER; MEssrs. 
LIMITED. 


Fie. 20. 
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| the current variations throughout the twenty-four 
| hours for one week If, however, the instrument is 
left in circuit for a longer period, the daily records 
are superimposed one on the other, so that the average 
demand at any instant and for any length of time 
can be ascertained. 

The same firm were showing a number of examples 
of their heat economy and control apparatus, among 
which mention may be made of the Siemens cross- 
filament optical pyrometer, illustrated in Fig.21. In 
this instrument, which is portable, the filament of an 
electric lamp is maintained at a constant and known 
temperature, the incoming radiation being reduced 
by interposing a wedge-shaped absorption screen, the 
scale of which is graduated in degrees, between the 
hot body and the lamp, until the filament of the latter 
disappears into the background. The lamp actually 
contains two filaments which cross one another, 
and are made of materials with quite different 
temperature characteristics. These filaments are 
connected in series, and are supplied with current 
from a battery through an adjustable resistance. 
They are equally bright only at a temperature of 
850 deg. C., this point being easily and quickly 
obtained by adjusting the resistance, so that the two 
filaments merge into one another. In practice 
we understand this adjustment has only to be made 
at infrequent intervals, and the arrangement has 
the advantage of obviating the use of a heavy and 
expensive milliammeter. For readings lasting only 
a short time a pocket lamp battery, incorporated 
in the instrument itself, is sufficient, but for long 
periods the use of an external accumulator is 
recommended. In both cases, the current is adjusted 
by a milled ring and as it is increased one of the fila- 
ments, which is made of flattened wire, 7, to 

nen 
the current adjustment has been reached the fila- 


An interesting electrical instrument which was/| ments can be sharply focussed by moving the eye- 


also on view on the stand of this firm is the Shotter- 


piece. The absorption glass wedge is carried on the 


Phillips maximum demand recording ammeter, | milled ring visible in the front of the instrument, 


which we illustrate in Fig. 20. 


This has been de-/ and this is rotated until the filaments disappeat 


signed to enable a record of current demand to be | into the background, the temperature being then 


obtained over a period and is said to be specially | 


read off on the long scale fixed to the wedge. The 


suitable for use where space is limited. It is of the | observed object can be sharply focused by moving 


“‘inkless * pattern, the record consisting of @ series 





the objective lens. Two ranges from 800 deg. to 
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1,500 deg. C., and from 900 deg. to 1,800 deg. C., 
are available. 

Messrs. Everett, Edgcumbe and Company, 
Limited, Colindale Works, Hendon, London, N.W.39, | 
have recently developed a number of photometers | 
in which a “ voltaic” photo-electric cell, i.e., one 
which yields a current proportional to the quantity 
of light falling upon it, is used. Such an arrange- 
ment is ideal with integrating photometers, the 
latest of which is the photo-electric lumen cube 
instrument illustrated in Fig. 22. This consists of 
. small enclosure (1 ft. cube) in one side of which is 
1 photo-electric cell, the latter being connected to 
. sensitive moving-coil indicator with a scale reading 
from O lumen to 1,500 lumens. Alongside this 
indicator is a combined voltmeter and watt- 
meter of the electro-dynamic type, and a regulating 
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t by a handle. 





merely pressed against the bare metalwork on the depressing a catch and pulling it ou 


| chassis and the leakage current can then be read off The instrument is guarded against its own surface 


direct. A defect can therefore easily be detected in leakage, while errors due to leakage between the 
the initial stages, a point which will be seen to be of connecting leads can be eliminated by using a 
importance when it is remembered thata trolley "bus guard terminal. 
is normally insulated from earth by its rubber tyres, 
and that if the metal work becomes alive a passenger en) vy 
may receive a severe shock. The instrument is COAL-HANDLING PLANT AT 
made in the portable and switchboard patterns, the BECKTON GAS WORKS. 
former measuring 6 in. by 4} in. by 24 in., and| fr is not often realised what a considerable pro- 
being provided with a strap so that it can be | portion of the coal raised in British collieries is absorbed 
carried over the shoulder. by the gas industry. The amount used by the Gas 
Mention may also be made of the maximum | Light and Coke Company, Westminster, alone, is 
demand “tell-tale” which warns a consumer of | !,500,000 tons annually, and keeps the Company’s 
any abnormal demand so that this may be corrected | °¥® fleet of 17 colliers fully occupied in its transport. 
before the allotted period has elapsed and an extra The unloading of this quantity from a constant stream 
charge avoided. This consists of an induction |of vessels presents a problem of some magnitude, 
: ~_ solved in the main by the installation of the fine plant 








resistance for adjusting the voltage at the lamp 


ammeter or wattmeter movement with an index | at the Beckton Gas Works, opened by H.M. The King 
which can be set to any de-|in July, 1926, and fully described in ENGINEERING, 





a 





x 3 ©6sired load. Directly this load | vol. cxxii, page 589 et seg. (1926). The unloading 
is exceeded an adjustable | plant, it may be recalled, comprises eight electrically- 
timing device is started and, | operated cranes, each of 250 tons per hour capacity, 
should the overload continue | feeding 4 belt-conveyor system, the main belt of which 
for the period for which the deals with 2,000 tons of coal per hour. The subsequent 
timing Wiviés tae ted t | growth of the Gas Light and Coke Company’s business, 
umINng ‘Govice se mm Bet, & coupled with the installation of a new coal-carbonising 
visible or audible signal is | plant, dealing with 1,200 tons of coal a day, has neces- 
given. This device is usually | sitated an addition to the original unloading and shore 
set for a period of 10 minutes | storage plant. This addition is described below and is 
or 15 minutes less than that | illustrated in Figs. 1 to 11, on Plate VI and on pages 
upon which the charge is) ang Fomtpe s eA pd anyone by the yc gerry. staff of 

8 re is | the Gas Light and Coke Company, to the chief engineer 
based, so that there is ample | (fy hich, Mr. Thomas Hardie, M.Inst.C.E., M.Inst.Gas E., 








time to reduce the load before | ind wee bi; : 
he sennle antieteete moe, ior ae epted for permission to publish this account, 
PPLy y the work being executed by Messrs. Mitchell Conveyor 


Fig. 21, Cross-FrLaMENT Optica, Pyrometer; Messrs. Ertiotr imum demand meter comes | and Transporter Company, Limited, Atlantic House, 


Brotuers (Lonpon), Limrrep. 

















Fia. 22. Puoto-Etecrric PHoromerer; Mzssrs. 
Everett, Epecumse anp Company, Limrrep. 


terminals, The apparatus, which is easily portable, 
is suitable for measurements with all lamps up to 
100 watts, and can be used on either alternating or 
direct-current. As it obviates the use of the 
complicated photometric balancing head hitherto 
employed, it needs neither experience nor skill to 
operate it. 

Che same firm were showing a trolley bus leakage 
detector, which has been developed in conjunction 
with Mr. C. Owen Silvers, general manager of the 
Wolverhampton Corporation Transport Department, 
to read the true leakage current to earth as laid 
down in the Ministry of Transport Regulations. It | 
consists of a milliammeter, scale graduations of which 
“re very open at the beginning, so that leakage | 
currents from a fraction of a milliampere up to 
500 milliamperes can be read with ease and accuracy. 
This instrument is connected to two terminals, one 
of which is connected to earth and the other to a| 
spike with an insulated handle. This spike is | 





into operation. The instru- | 45-50, Holborn-viaduct, E.C.1. 
| The new plant has a fourfold function. ‘.e., it is 
| designed (1) to supply screened fine coal to the coke 
| ovens, (2) to supply large coal for rail transit to other 
depots, (3) to supplement the existing plant supplying 
| the storage bunkers for the retort houses, and (4) to 
| store coal as unloaded which can be used for any of the 
| above purposes. A general view of it is given in Fig. 1, 
|Plate VI, but the lay-out will perhaps be better 
‘understood by reference to Fig. 2 on the same Plate. 
| There are four travelling feed hoppers running on rail 
| tracks on a tee-headed jetty and situated behind, and 
| fed by, four of the existing cranes. These hoppers are 
seen to the left of Fig. 1. The flow of coal from each 
hopper is controlled by a plate-feeder conveyor, which 
| regulates the quantity of coal passing from each feeder 
>| | on to a common belt conveyor, A, Fig. 2, passing under- 
+} |neath the whole range of hoppers. This conveyor 
| delivers the coal to a second conveyor, B, carried in a 
} | | suspension bridge and fitted with a continuous-type belt 
| | weighing machine. Both conveyors A and B, are 48 in. 
wide and have a capacity of 1,000 tons per hour. Con- 
| veyor B delivers the coal to a 3,000-tons storage bunker, 
containing a large grizzly screen, two shuttle belt con- 
veyors, C and D, and a cross-band conveyor E. A belt 
| conveyor F, in a covered gantry, connects the storage 
' bunker to the existing bunker system, whilst a second 
Fic. 23. Meacer Insutation Tester; Messrs, | and longer conveyor G, connects it with the coke-oven 
EversHED AND VIGNoLEs, Limrrep. | plant, by way of a short conveyor H and the breaking 

plant. 

The bridge carrying conveyor B from the jetty to the 
ment also enables the actual value of the load to | storage bunker is ‘of weet construction and has 
be seen at euy time. a | several features of engineering interest from the points 

The most interesting instrument on the stand | of view of both design and erection. The general con- 
of Messrs. Evershed and Vignoles, Limited, Acton- | struction is well shown in Fig. 1, and Figs. 3 to 6, Plate 
lane Works, Chiswick, London, W.4, was the record- | VI. This type of bridge was decided upon as being 
ing Megger insulation tester, a view of which | the most suitable to meet the somewhat exacting re- 
appears in Fig. 23. This has been designed to | quirements, since the minimum of deadweight load is 
record the variation in insulation resistance, which P84 on the jetty and no bending on the jetty 
occurs when such equipment as armatures, field columns due to side loads or wind pressure is involved. 

ils sf P . = This feature obviated any extensive alterations or 
cols or transformers are being dried out during | additional work to the jetty, whilst the design 
manufacture or before being set to work. It thus | allowed the normal work on it to be carried out with- 
enables the exact time when the drying out process out interruption during the construction of the 
has been completed to be ascertained. The instru-| bridge. The total length of the bridge is 530 ft. The 
ment itself is a moving-coil ohmmeter, such as is | total weight, of approximately 400 tons, is carried by 
employed in the firm’s standard high-range Megger | the centre tower, with the exception of about 50 tons 
testing set, and is available for testing pressures of | which is taken on a roller path attached to the jetty. 
100, 250, 500 and 1,000 volts direct current, which The length of the cantilever between the tower and the 
; btained eith t b ‘ ’ storage bunker is 175 ft., and from the tower to the 
is obtained either rom & attery or through a jetty, i.e., the water span, is 345 ft. The bridge is 
transformer and rectifier. It is housed in a teak | formed by a continuous shallow girder which is sup- 
case, the lid of which cuts off the supply when it is | ported at intermediate points by a system of bracing 
opened. The scale can be observed through a large | from a main tie member, which passes from the bunker 
glass window. When in use the pointer is depressed |¢nd over the top of the tower, then down to the jetty 
at intervals of one minute on to a typewriter ribbon, |°24-_ This main tie crosses the bridge girder at a point 
thus producing a dot on the clock-driven chart. a weave he titan | reg “heaped hh ro i 
— —_ ‘ ag . the — —_a = | tion, it was assumed that there was a pin joint at the 
. - 40ng, 18 4 in. per hour, 80 © Tecord | point of crossing, but the construction is actually that 
obtained is practically continuous. As can be seen, | of a continuous girder, continuity being provided for 
the whole of the mechanism can be removed by|the wind girders which are carried in the top and 
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bottom booms without special provision. The method 
further possessed advantages with regard to both manu- 
facture and erection. 

The tower is supported on girders, to the centres of 
which the legs are attached, thus forming a point 
support at ground level so that all the major stresses 
due to vertical loads are easily determined. Hori- 
zontal loads arising from wind and other causes have 
to be taken entirely by the tower, a condition which 
necessitated a horizontal system of bracing radically 
different from the vertical system, the resultant loads 
having to be taken at different points. The design of 
the bracing adopted is complicated and interesting. 
All vertical loads of the bridge are taken by a pin joint 
at the foot of the tower and a roller path on the jetty, 
but all transverse horizontal loads are taken by the 
tower. The shore end of the bridge imposes no vertical 
load on the bunker, but all horizontal loads in the 
direction of the axis of the bridge are taken at this 
point. 

The question of erection was given special attention 
throughout the design stage, with the result that it 
was carried out with a minimum of false work and 
interference with the daily routine of the gas works. 
The contract for the erection of the bridge was placed 
by Messrs. Mitchell Conveyor and Transporter Com- 
pany with Messrs. Caswell, Cranes and Erection, 
Limited, 53, Victoria-street, S.W.1. The general 
method of erection was as follows :—The inshore span 
was assembled on the ground and a lifting mast was 
fixed practically in the centre. The span was then 
lifted in one piece, the heavy end being swung into 
position by a 70-ft. derrick crane, and finally fixed 
at bunker level by means of a set of sheer-legs. 
The weight of this lift was approximately 48 tons. 
The tower was then built up to connect to the end 
of this span, as well as the ties between it and the 
tower, the derrick crane being used for this purpose. 
The tower weighs approximately 87 tons. The canti- 
lever portion was next built, from the tower outwards, 
in successive sections, each section being tied to the 
top of the tower by its suspension links before the 
next one was proceeded with. This method was 
followed with the cantilever up to the point where the 
main tie member crosses the bottom of the bridge 
girder, at which point a gallows frame 35 ft. high was 
erected and anchored at the top by heavy wires led 
back to the apex of the tower. This frame is shown 
in position in Fig. 10, page 150. Behind and before it 
will be noticed hand cranes carried on the top of the 
bridge girder. These were used to lift the next sections 
into position, As the sections weré built out they 
were supported from the top of the gallows frame by 
wire ropes provided with turnbuckles for securing the 
correct length. Reference to Fig. 11, page 150, will 
show three pairs of these ropes, their points of attach- 
ment to the girder indicating, roughly, the dimensions 
of the successive sections. 

This method of erection was employed up to point X 
in Fig. 3, Plate, VI. From this point the water span 
was completed by means of a 100-ft. guy derrick 
operated from the jetty. The closing sections, which 
weighed 11 tons each, were built on barges, from 
which they were lifted into position by the crane. 
Some 30,000 rivets were driven during the erection of 
this steelwork. The time occupied from start to finish 
of the skeleton framework was about four months. 
The structure of the bridge, apart from the girder 
framework, consists of a glazed gallery from end to 


end, housing the belt conveyor. A gangway is provided | 


on each side of the conveyor, and the weigh-house is 
situated at, roughly, a third of the length from the 
jetty, the loading of the belt, when working, becom- 
ing more even at this point, so conducing to accurate 
weighing. The leading dimensions and arrangement of 
the bridge and coaveyor gallery are given in Figs. 5 
and 6, whilst those of the tower are shown in Figs. 3 
and 4, 

Turning now to the other parts of the plant, the 
coal from the conveyor discharges into a three-way 
chute, which diverts it either to the bunkers of the 
previously erected main plant, direct into the new 
storage bunker, or over the grizzly screen. The 
conveyor to the main plant has a 48-in. belt, and part 
of the gallery containing it is seen to the right of the 
bunker in Fig. 1. The grizzly screen, which is one of 
the largest hitherto made, has a normal capacity of 
1,000 tons per hour. It is completely enclosed and is 
electrically driven. A view of it is given in Fig. 7, 
above. The oversize coal passes on to a shuttle-belt 
conveyor, and the fines on to a similar one. Both 
conveyors are shown in Fig. 8, and work in parallel 
across the top of the bunker, which is divided 
into 22 compartments having a total capacity of 
3,000 tons. Each conveyor can feed into any of the 
compartments. By the suitable manipulation of a 
valve the fines can also be transferred to a cross- 
band conveyor delivering on to the belt conveyor 
to the main bunkers. A tumbler-type valve is fitted 
at the outlet of each of the bunker compartments. 





COAL-HANDLING PLANT AT BECKTON GAS WORKS. 


Fie. 7. 1,000-Ton Grizzity Screen. 








Fic. 8. Suurrte Conveyors OVER BUNKERS. 


. 9. Travetiinc Bripce anp SHuTTLE ConvVEYOR UNDER BUNKERS. 


Immediately below these is a travelling bridge running ; Conveyor G leaves the bunker at ground level, as seen 


on a gantry. This is shown in Fig. 9, on this page. in Fig. 10, page 150, and is then carried at a high 
The bridge carries a cross-shuttle conveyor of the steel | level, as is conveyor F, to clear the elevated railw | 
apron-plate type, which can transfer coal from any of | tracks, &c., to the breaking plant. Its length =e 
the openings and load it on to wagons or on to a belt | be apparent in the background of Fig. eR - 
conveyor at the ground level and is seen at the|a matter of fact, 1,250 ft. long between the hea 
bottom of the illustration. This conveyor delivers to| and tail ends, and may be claimed as probably the 
the 36-n. belt conveyor lettered G in Fig. 2.! longest single-pulley driven conveyor in existence. At 
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Fie. 1. 75,000.-KW 'TuRBO-GENERATOR. 














Fie. 2. 


93,750-KVA 12-5/33-KV TRANSFORMER. 


present this belt is handling only 200 tons of fine coal ; machine, and the head chute is arranged to pass coal 
per hour, but the design allows for double this amount, | on to a short 30-in. belt conveyor H in Fig. 2, whence 
which it is anticipated may be called for in the future. | the coal passes to the coke-oven plant. 

The conveyor is fitted with a belt-type weighing 


OF THE COUNTY OF 


ENGINEERS, 


THE 


station of 


|the capacity of the 





LONDON COMPANY, 


LONDON. 





e®eee 
i 


conveyor delivering approximately 1,200 tons per"hour, 
135 h.p. was required for its drive. The conveyor to 
the coke-oven plart, when delivering about 300 tons 
per hour, absorbed 60 h.p. 


BARKING GENERATING 
STATION OF THE COUNTY OF 
LONDON ELECTRIC SUPPLY COM- 
PANY, LIMITED. 


Ir was originally intended that the Barking power 
the County of London Electric Supply 
Company, Limited, should be constructed in three 
sections, each of which would have a capacity of 
200,000 kW, or 600,000 kW in all. The first half- 
section, containing two 35,000 kW and two 15,000 kW 
sets, was opened by H.M. the King on May 19, 1925, 
but the completion of the second half-section in 1931 
by the erection of two 40,000 kW and two 20,000 kW 
sets brought the capacity up to 240,000 kW, or 
10,000 kW more than the original figure. A year 
before, moreover, it had been decided to begin the 
construction of the second section of the station and 
to equip it initially with two 75,000 kW sets. This 
work has now been completed with the result that 
* one-and-a-half” stations in 
operation is 390,000 kW, or nearly that laid down 
for the first two stations. In carrying out this exten- 
sion, steps have been taken, such that further expansion 
will be facilitated and a good deal of the work, especially 
on the civil engineering side, has been already com 
pleted with an eye to future requirements. 

The coal supplied to the new station is water borne 
and is unloaded at the river jetty, the length of which 
has been extended from 460 ft. to 1,000 ft., so that it 
is now possible for two 4,000-ton colliers to lay along- 
side at the same time. The handling plant on this 
jetty, which originally consisted of four electrically- 
operated travelling and balanced luffing jib cranes, 
each with a capacity of 200 tons per hour, has been 
increased by the addition of two further cranes of the 
same capacity, which were constructed by Messrs. Sir 
William Arrol and Company, Limited. These cranes 
discharge on to a conveyor system, consisting of two 
gravity bucket conveyors, each with a capacity of 
125 tons per hour and these in turn feed on to a system 
of belt conveyors from which either the boiler house 


A test of the plant showed that, with the bridge | bunkers or the storage grounds can be supplied. The 
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capacity of the latter has been increased from 25,000 
tons to 60,000 tons, and coal is delivered to and re- 
claimed from it by three travelling bridges carrying 
conveyors, two of which were manufactured at the 
Fraser and Chalmers Engineering Works of the General 
Electric Company, Limited, Magnet House, Kingsway, 
and one by Messrs. Babcock and Wilcox, Limited, 
Farringdon-street, London, E.C.4. The gravity bucket 
conveyors were supplied by Messrs. Robert Dempster 
and Sons, Limited, Elland, and the belt conveyors by 
Messrs Fraser and Chalmers. 

The steam-raising plant in the new half-station 
comprises eight units, each consisting of a boiler, 
superheater and economiser with a total heating 
surface of 53,452 sq. ft. and capable of delivering 
205,000 Ib. of steam per hour at a pressure of 625 Ib. 
per square inch and a final temperature of 825 deg. F., 
when running on the economical rating. The continuous 
maximum output of each of these units, which were 
built by Messrs. Babcock and Wilcox, Limited, Farring- 
don-street, London, E.C.4, is 256,000 Ib. per hour. 
Firing is effected by chain grate stokers of the Babcock 
and Usco types, each of which has an effective grate area 
of 660 sq. ft., there being two stokers to each boiler. 
The combustion chambers, which have a volume of 
13,400 cub, ft., are equipped with water walls, while 
the superheaters are of the multiloop pattern and the 
economiser of the gilled-tube type. Each boiler is 
worked in conjunction with a plate air heater with a 
heating surface of 16,650 sq. ft., the draught being 
supplied by two induced- and two forced-draught 
fans, manufactured by Messrs. Davidson and Company, 
Limited, Belfast. The 45-in. forced-draught fans 
are driven by 125-h.p. two-speed motors, and the 
63-in. induced-draught fans by 280-h.p. two-speed 
motors. 

The induced draught is controlled by an Arca 
pressure relay and hydraulic cylinder, the former 
being operated by the furnace pressure and he lattert 
actuating cither the hydraulic coupling between the 
motor and the fan or the regulating dampers. The 
flue gases are led through Sirocco dust extractors, the 
grit being subsequently treated with water jets and 
discharged into sumps. The ash-handling plant was 
installed by the Ash Company (London), Limited, 
who also provided the equipment for dealing with the 
dust from the grit arresters, economisers and air heaters. 

The generating plant consists of two 75,000 kW 
three-cylinder impulse turbines, manufactured — by 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, and running at a speed of 1,500 r.p.m. 
These machines, which are bled at four points for 
feed-heating purposes, are coupled to alternators 
supplied by the same firm, which generate three-phase 
current at 12,500 volts and a frequency of 50. The 
maximum continuous rating of these machines is 
75,000 kW, and they are interesting from the fact that 
the rotors are of the ventilated type, consisting of a 
fluted shaft on which a number of plates, distanced from 
each other, are mounted. These plates are a shrinkag« 
fit on the shaft, so that they will be in contact with the 
latter when it is running at 30 per cent. above its normal 
spec d. 

The retaining rings are of non-magnetic steel and 
are attached to the core plates by a coarse buttress 
thread, thus ensuring that the expansion of the ring 
and core are the same in all radial directions, even 
though the overall expansion may be different. A 
good connection between the plates and the ring is 
secured by copper bonding strips. The stators are of 
welded steel, while the end plates, which form flanges 
for the core, have sheets of aluminium rolled over them 
to minimise the eddy currents. The punchings are 
of high content silicon steel and the windings, which 
are laminated, are of the two-layer type. Compart- 
mental ventilation is used, the air being supplied by 
an external fan with an output of 100,000 cub. ft. per 
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THE TWIN-SCREW MOTORSHIP <« ISIPINGO.” 


CONSTRUCTED BY MESSRS. 





square inch. The circulating water, which is drawn 
from the Thames through screens of the Brackett 
type, is pumped into the condensers by four pumps, 
which are installed in a separate house on the river 
bank. Each of these pumps, which is of the vertical 
double suction centrifugal pattern and was manufac- 
tured by Messrs. W. H. Allen, Sons and Company, 
Limited, Bedford, is capable of delivering 47,000 gallons 
per minute against a head of 41 ft. when running at 
367 r.p.m. The driving unit is a 925-h.p., 3,000-volt 
motor, which was supplied by Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Manchester, and 
is controlled from the turbine room. 

Each main generator is solidly connected to a 
93,750-kVA, 12-5/33-kV transformer, manufactured 
by Messrs. The Hackbridge Electric Construction 
Company, Limited, Walton-on-Thames. These trans- 


WORKMAN 





formers, a view of one of which appears in Fig. 2, are of | 


the outdoor type and are wound in mesh on the low- 
tension and in star on the hizh-voltage side. Cooling 
is effected by forced circulation of the oil through 
a separate cooler, which, in turn, is water-cooled. 
They are provided with tap-changing equipment 
to give a maximum voltage variation of from + 5 per 
cent. in 2$ per cent. steps. In addition, a supply 
for station purposes is given from the main *bus bars 
through 7,500-kVA, 33/3-kV transformers, which 
were also manufactured by Messrs. The Hackbridge 
Electric Construction Company, Limited. 

The main switchgear, which was supplied by Messrs. 
A. Reyrolle and Company, Limited, Hebburn-on-Tyne, 
is of that firm’s well-known metal-clad pattern, each 


unit having a normal current-carrying capacity 
of 2,000 amperes and a rupturing capacity of 
1,500,000 kVA. Like the switchgear in the older 


station, it is controlled from a central room, which also 
contains the operating switches for the adjacent sub- 
station of the Central Electricity Board. From this 





point a general supervision of the company’s system is 
obtainable by means of a large wall diagram and 
telephone communication. The auxiliary switchgear 
was manufactured by Messrs. Metropolitan-Vickers 
Electrical Company, Limited. 

The consulting engineers for the construction of 
the station were Messrs. Merz and McLellan, 32, Vic- 


minute, which is driven directly through a flexible toria-street, London, 8.W. ; while the engineer-in-chief 


disc coupling from the alternator shaft. An illustration 
of one of these sets appears in Fig. 1. page 143. In 
addition to the main sets, there is a 3,500 kW house set 
consisting of a single cylinder impulse turbine and driv- | 
ing a turbo-alternator which generates three-phase 
current at a pressure of 3,300 volts and a frequency of 
50 when running at a speed of 3,000 r.p.m. 





Each main turbine exhausts into a twin condenser | 
of Messrs. Hick, Hargreaves’ manufacture, the cooling | 
surface being 68,000 sq. ft. The condenser used in 
connection with the house set has a cooling surface of 
5,000 sq. ft. The condensate is extracted from the 
condensers by extraction pumps and discharged 
through a five-stage heating system, the various units 
of which were also supplied by Messrs. Hick, Har- 
greaves, to the feed-pump suctions. There are six 
feed pumps in all, three of which were manufactured 
by Messrs. Mather and Platt, Limited, Manchester, 
and are driven electrically, the other three being 
supplied by Messrs. G. and J. Weir, Limited, and being 
steam driven. The output of each unit is 410,000 Ib. 
per hour against a discharge head of 850 Ib. per} 








of the County of London Electric Supply Company is 
Mr. W. J. H. Wood, M.I.Mech.E. M.1.E.E. 





THE TWIN-SCREW MOTORSHIP 
** ISIPINGO.” 

Tue first of three similar vessels ordered from 
Messrs. Workman Clark (1928), Limited, Belfast, by 
Messrs. Andrew Weir and Company, for passenger and 
cargo service between India and South African ports, 
and known as the Isipingo, has recently completed 
her official trials with highly satisfactory results. A 
speed of over 16 knots was obtained on the measured 
mile, although the normal speed is 15} knots. The 
Isipingo will be followed by the Inchanga and the 
Incomati, which the builders are now completing. 
The accompanying illustration shows the appearance 
of the Isipingo. The hull has a length of 435 ft., a 
breadth of 57 ft., and a depth of 37 ft., while the dead- 
weight capacity is 8,000 tons, and the draught 
25 ft. 3 in. Insulated space, having a volume of 17,000 








CLARK (1928), LIMITED, BELFAST. 
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cub. ft., is provided for cargo, with an additional space 
of 1,600 cub. ft. for ship’s stores. The refrigerating 
plant was supplied by Messrs. J. and E. Hall, Limited, 
Dartford. The vessel has been built to the require- 
ments of Lloyd’s 100 Al class, and the hull and equip- 
ment fully comply with the requirements of the 
Convention for the Safety of Life at Sea. 

Accommodation is provided for 50 first-class passen- 
gers and 20 second-class passengers, while arrange ments 
are made for the carriage of 500 native passengers. 
The entrance hall, on the promenade deck, is panelled 
in light mahogany and leading off this is a lounge 
panelled in warm-tinted sycamore. Each of the sides 
is provided with a large French window opening on to 
a glass-screened terrace. The boat deck has been 
designed to be as clear of obstructions as possible to 
leave ample space for deck games. On this deck is the 
smoke-room, aft of which is a verandah café. Th 
dining saloon is on the upper deck, and like the entrance 
hall, is panelled in light natural mahogany with 
margins of slightly-deeper toned mahogany. Over 
50 persons can be accommodated in the saloon at 
small tables. 

For ventilating and heating the accommodation, the 
“ Pleno-Unit ” system is installed, humidifying appara- 
tus being incorporated in the system. A swimming 
bath is arranged on the promenade deck, and adjoin- 
ing this are large open spaces for deck games. A well- 
equipped laundry is located in the after deck house. 

In general design the three vessels are of the closed 
shelter-deck type with long forecastle and large mid- 
ship deckhouses in which the accommodation for 
passengers and crew is located. There are five cargo 
holds, and the ’tween decks spaces have deep girders 
and widely-spaced pillars. Four deep tanks are 
arranged for the carriage of cargo oil, fuel oil, water 
ballast or cargo, and there are double-bottom tanks, 
all fore and aft for oil fuel or fresh water, as well as the 
usual peak tanks. Ten derricks and winches are pro- 
vided for working the five hatches, and a warping 
winch is mounted just aft of No. 5 hatch. All the 
auxiliary machinery, including these winches and the 
windlass, is electrically operated. ; 

The propelling machinery consists of two sets of 
six-cylinder airless-injection two-stroke cycle oil 
engines of the new Workman Clark-Sulzer design, each 
set developing 2,400 shaft horse-power, when running 
at 135 r.p.m. The cylinders have a bore of 600 mm. 
(23§ in.) with a piston stroke of 1,040 mm. (41 in.) and 
each cylinder has its own direct-injection fuel pump 
operated by cams on a common camshaft located near 
the top of the main frames and driven by a train of 
gears from the after end of the crankshaft. Scavenge 
air is supplied by a double-acting tandem pump driven 
from an extension of the forward end of the crank- 
shaft; the scavenging system is of the normal Sulzer 
type with double rows of ports. The control gear !s 
placed at the forward end of the engines on the engine- 
room floor level. 

As mentioned above, the auxiliary machinery 
electrically driven, power being supplied by four 
Ruston and Hornsby airless-injection engines. Each 
engine has five cylinders of 8 in. bore, with a piston- 
stroke of 103 in. The engines each develop 150 brake 
horse-power at 800 r.p.m., and each is direct-coupled 
to a continuous-current generator made by Messi. 
Sunderland Forge and Engineering Company, Limited. 
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and having a continuous rating of 100 kW at 220 volts. 
Other auxiliaries in the engine room include two 
electrically-driven air compressors supplied by Messrs. 
G. and J. Weir, Limited, an oil-fuel transfer pump and 
service pump, both by Messrs. Stothert and Pitt, three 
Titan centrifugal oil purifiers, one bilge pump by 
Messrs. Thom, Lamont and Company, Paisley, and 
ballast, general-service, sanitary, fresh-water and 
emergency-bilge pumps all by Messrs. Drysdale and 
Company. The motors driving the auxiliaries were 
supplied by Messrs. The Sunderland Forge and Engineer- 
ing Company, Limited. An oil-fired Cochran boiler is 
provided for supplying steam for various purposes. 








LABOUR NOTES. 


Tue Ministry of Labour estimates that at January 22, 
1934, there were approximately 9,874,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 134,000 less than a month before, but 609,000 
more than a year before. A considerable part of the 
decline in employment during the past month occurred 
in certain industries which normally show a falling off in 
January, including the distributive trades, tailoring, 
printing and bookbinding, the hotel, boarding-house, 
road transport, dock and harbour services, and the 
building industry. In addition, there was a decline in 
employment in the cotton, woollen and worsted and 
hosiery industries, and also to some extent in steel 
melting and rolling, metal goods manufacture, and the 


_ engineering industry. 


At January 22, 1934, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain, were 1,944,026 wholly unemployed, 
355,240 temporarily stopped, and 89,802 normally in 
casual employment, making a total of 2,389,068. This 
was 164,989 more than the number on the registers at 
December 18, 1933, but 513,997 less than a year before. 
The total on January 22, 1934, comprised 1,934,828 
men, 64,952 boys, 337,173 women, and 52,115 girls. 
The increase over December 18, 1933, in the number 
of boys and girls on the registers was 44,673, as 
compared with 31,436 in the corresponding period a 
year ago. Such an increase, due to children reaching 
the school-leaving age at the end of the Christmas term, 
is a normal feature of the January figures, and is usually 
quite temporary; it is larger than usual this year 
owing to the sharp rise in the birth-rate in the latter 
part of 1919. a 

Between December 18, 1933, and January 22, 1934, 
the number of unemployed persons increased 
41,169 in the London area, 13,155 in the South-Eastern 
area, 8,143 in the South-Western area, 22,962 in the 
Midlands, 23,576 in the North-Eastern area, 37,610 in 
the North-Western area, 9,951 in Scotland, and 8,423 
in Wales. As compared with the position at December 
18, 1933, there was an increase of unemployment of 
11,390 in the metal goods manufacturing trades, of 
2,504 in general and electrical engineering, and of 
1,846 in steel smelting, rolling, &c. As compared with 
the position at January 23, 1933, there was, however, 
a decrease of 58,686 in general engineering, of 50,504 
in the metal goods manufacturing trades, of 29,083 
in the iron and steel industry, of 19,769 in the ship- 
building and ship-repairing trades, and of 17,145 in 
the motor vehicles, cycles, and aircraft industries. 





The Employers’ Liability Bill, to which the House 
of Commons gave a second reading last week, seeks to 
amend the law relating to the liability of employers to 
their workmen for injuries caused by the negligence of 
fellow-workmen, by enacting that it should not be a 
defence to an employer who was sued in respect of 
personal injuries caused by the negligence of his servant 
that such servant was at the time such injuries were 
caused in common employment with the person injured. 
The second reading was moved by Mr. H. G. Williams. 
Sir Walter Greaves-Lord, supporting the Bill, said 
that the doctrine of “‘ common employment ” was one 
of the oldest defences open to an employer at common 
law. _ Many inroads had been made into it by statute, 
but it had never been definitely swept away. Illus- 
trating its operation, Sir Walter said that if a chorus 
girl was employed in a theatre, and staging was negli- 
gently put up by the manager, with the result that 
she was injured, perhaps for life, she would have no 
remedy at common law against the employers and the 
owners of the theatre, because the manager would be 
im “common employment” with her. 





Mr. Lovat-Fraser, supporting the second reading, 
said it afforded him satisfaction to give a kick to an 
unjust doctrine that dated back to 1837. It was 
condemned in 1877 in strong terms by Lord Esher, 
and on many occasions by other eminent lawyers. He 
recalled many cases where workpeople, frequently 


women, had been injured and the employers had 
escaped liability. The Solicitor-General (Sir Donald 
Somervel) said there was nothing in the Bill to prevent 
contracting-out, and if it were passed in its present 
form it was likely to raise acute controversy. The 
decision on the Bill would, however, be left to a free 
vote of the House. 


Writing on “ The Labour Movement in America” in 
Labour, the official organ of the Trades Union Congress 
and the Labour Party, Miss Susan Lawrence says :— 
“Generally speaking, the masses are stil] behind the 
President ; but his whole structure of labour reforms 
is being subjected to a new and very formidable attack. 
It is not too much to say that N.R.A. is on its trial ; 
and the prestige and popularity of the President 
with the workers may vanish if the Government does 
not win through. From the beginning there has been 
a good deal of non-compliance with the codes. Where 
the trade-union organisation was strong enough mere 
non-compliance can be, and has been, dealt with. 
I was given several instances of this in unorganised 
trades; there has been, in some industries, genuine 
policing by the employers—big men are quite anxious 
to see that their smaller competitors are brought into 
line—and the removal of the Blue Eagle in trades 
which dealt directly with the consumer—such as shops, 
laundries and restaurants—was, and is, a very for- 
midable weapon. What the Americans call ‘ chisel- 
ling’ could, I think, be dealt with, and its existence 
is a strong spur to organisation. But something quite 
different from mere ‘ chiselling’ has developed—open 
and complete defiance of the Labour Board and the 
codes on the part of big concerns—not evasive, but an 
open trial of strength with the Government.” 





Continuing his review of the activities of the Trans- 
port and General Workers’ Union, in the January issue 
of The Record, Mr. Bevin says that one of the things 
that has helped the executive to carry on successfully 
is the freedom from technical details that it has 
enjoyed. This has enabled it to devote its time to 
questions of policy and the inauguration of movements, 
and to come to decisions with a greater understanding 
of the position. “The past two months,” he goes on 
to say, “‘ have demonstrated the value of this policy. 
When the depression was at its worst, and national 
pressure, politically, financially and industrially, was 
so great, it would have been easy to play to the gallery 
by calling strikes, which would have left us defeated 
and weakened. At that time, the council took the 
wiser course of conserving its finances and power for 
use at the right moment. That policy has been justified 
by results. We have, over a wide field, not only 
restored all that was lost, but have improved the 
position of our members. And this has been done 
without having to call on the men to lose wages and 
employment.” Ko vse 

A new Act regulating the conditions of employment 
of industrial workers in Lithuania has just come into 
force. It contains interesting provisions for holidays 
with pay. Every worker, who has been employed by 
the same undertaking for a year without interruption, 
is now entitled to an annual paid holiday of 10 days, the 
daily wages paid during the holiday to be equal to the 
worker’s average for the previous twelve months. 
Whenever such a holiday with pay is given, the em- 
ployer may require any other worker whose services 
cannot be utilised during such period to take a ten days’ 
holiday without pay. 





Addressing a demonstration in Berlin of the German 
Labour Front, Mr. Robert Ley, the leader, expounded 
the views of the National Socialist authorities on the 
subject of working hours. A man’s labour, he said, 
was his very own, and it was for himself alone to 
decide how long he should exercise it daily. The rule 
which that expressed was, however, subject to two 
kinds of check. The State, for example, could limit 
hours for reasons of public health. Foreign policy 
might, on the other hand, call for limitation, and the 
change could be brought about in either of two ways. 
An agreement might be peacefully negotiated or the 
victor might force his will upon the vanquished in 
order to rid himself of unwanted competition. 


According to Mr. Ley, the Washington Hours’ Con- 
vention was the outcome of the belief of the victorious 
Powers of 1919, that they stood to gain most heavily 
by it. If, he said, the needs of a nation grew with its 
general development, then total output could not 
fall without danger to the people’s life, while if the 
total output remained stationary, the duration of 
work could only be reduced by means of a rise in 
hourly output. It was clear, therefore, that a reduction 
of working hours must mean an increase of intensity. 





The United States counted on that when they secured 


the international adoption of the 48-hour week. The 
United States had had a long start of the European 
Continent in industrialisation and methods of work, 
and could, therefore, not unreasonably, hope that if 
other countries were compelled to adopt the eight-hour 
day they would be unable to compete. Nor was the 
hope unjustified, for until 1927-28, United States 
industry experienced unparalleled prosperity and 
European industry was unable to keep pace with it 
in mechanisation and rationalisation. 


Mr. Ley therefore concluded that the introduction 
of the eight-hour day was a great evil for humanity, 
the workers being forced to increase their productivity 
to an inhuman extent. Nevertheless, he described 
it as impossible to attempt a return to the old state 
of affairs, first of all because it was clear that reccntly- 
introduced methods and newly-invented machinery 
could not be abandoned, and secondly, because the 
development of Chinese and Japanese competition 
had made such reaction impossible. If Germany was 
to survive once more against this cut-throat competi- 
tion, she could only do so by means of new inventions 
and further mechanisation; that was to say, by 
cheapening the processes of production with the help 
of improved material. For it would be madness to 
try and force the wages and standard of life of the 
German worker back to those of the Japanese and 
Chinese coolie. Indeed, for these reasons an increase 
in intensity in many industries must lead to a further 
reduction in hours of work. By that he meant that 
in the near future we should probably be compelled, 
by reason of the competition mentioned, to increase 
pressure, to carry improvements in methods of work, 
mechanisation and rationalisation, still further, and 
at the same time to reduce hours in order that human 
labour might be retained. 





Industrial and Labour Information, to which we are 
indebted for the foregoing summary of Mr. Ley’s 
speech, states that the Head of the Labour Front for 
the economic region of Saxony has issued a warning 
against the reduction of hours below 40 in the week. 
The notice, which has the full approval of the Govern- 
ment representative and the State Commissioner for 
employment exchanges, continues: ‘Shorter hours 
mean lower wages, a fall in purchasing power and 
business activity, and therefore a worsening of the 
economic situation ; and a further reduction in earn- 
ings would mean poverty even for those of our citizens 
who have employment. Should a reduction in hours 
seem necessary in individual cases, negotiations must 
first of all be opened with the German Labour Front 
for the district of Saxony. In undertakings in which 
the working week is already less than 40 hours, strenuous 
efforts must be made to bring it back to 40 hours as 
soon as possible. Public economy can only return 
to health through an increase in purchasing power and 
the return to business activity to which it will lead— 
that is to say, through an increase in work.” 





A report recently issued by the Swiss Association 
of Employers in the Engincering and Metal Industries 
contains a lengthy reference to the question of the 
40-hour week. Having canvassed the undertakings 
affiliated to it, the Association rejects the proposal 
on the grounds that the introduction of the 40-hour 
week would not suffice to reabsorb the unemployed, 
and that with or without proportionate wage reduc- 
tions, it would increase Swiss production costs—which 
were already greater than those of all foreign competi- 
tors. 





The report states that the employers consulted are 
of the opinion that, during a period of normal business 
activity, the average number of hours actually worked 
is less than 48 per worker per week; indeed, they 
state that after subtraction of public holidays, annual 
leave, other leave, military service, &c., and after the 
addition of overtime, the average is less than 46 hours. 
Further, wages in Switzerland, particularly in the 
engineering industry, are the highest in Europe, being 
15 per cent. higher than in the Scandinavian countries, 
and 50 per cent. higher than in Central Europe. The 
increase in wage rates resulting from the introduction 
of the 40-hour week would be heavier for Switzerland, 
because of its present high level, than for any of its 
competitors, and inequality would thus increase. 
Lastly, the introduction of the 40-hour week would 
heighten the difficulty of adjusting hours to movements 
of the market, and so cause considerable fluctuations 
in the number of men employed. The industry had 
already done all in its power to keep as many workers 
as possible on its payrolls by voluntarily reducing hours 
during the depression, and there was absolutely no 
need to introduce legislation making such reduction 





compulsory. 
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THE BRUSH HOMOGENISER. 


In many industries, notably the chemical and 
dairy industries, there is a demand for fluid mixtures, 
or mixtures of fluids and solids, which will not separate 
after a long period. These can often be produced 
from ordinary fluid mixtures by passing the latter 
through a small orifice under a very high pressure, the 
passage having the effect of reducing the solid or 
fluid particles to such a small size that something analo- 
gous to a colloidal emulsion or suspension is formed, in 
which the rate of separation is extremely slow. 

We illustrate on this and the opposite pages a 
machine constructed by Messrs. The Brush Electrical 
Engineering Company, Limited, Loughborough, and 
intended for the production of such intimate suspensions 
as are mentioned above. As will be seen from Figs. 
| and 2, the homogeniser consists of a three-throw 
pump, which will deliver fluids at pressures up to 
4,000 lb. per square inch, through a homogenising valve 
to the delivery reservoir. The machine is designed 
“0 that it can easily be cleaned down by a hose, and to 
give it a good appearance all exposed nuts and bolt- 
heads are chromium plated and the frame and other 
castings are finished in cellulose enamel. Fig. 5 shows 
the compact arrangement of the machine, which is 
driven from a motor mounted on a stool above it. 
This particular machine will deliver from 500 gallons 
to 750 gallons per hour at crankshaft speeds of 100 
r.p.m. to 150 r.p.m. Other sizes, however, are made. 
\s already mentioned, the pump is of the three-throw 
type, giving a continuous flow. Three eccentrics are 
machined solid with the crankshaft, which is driven 
through single-redu>tion spur gearing from a counter- 
shaft worked by bel: or Vee-ropes from a motor; both 
shafts run in roller bearings. The cylinder block is 
machined from a stainless steel forging and both valves 
and plungers are made from stainless materials. 
Che valves, it will be noticed from Fig. 4, are controlled 
by loaded springs. The plungers are chromium- 
plated, and are each driven through an accurately 
machined crosshead and connecting rod from one of 
three eccentrics. Ample clearance is provided round the 
plungers, as clearly shown, in Fig. 4, but leakage is 
obviated by the use of 8 E.A. rings, specially designed 
for use with liquid foodstuffs and similar materials 
ut high-pressures. Close to the S.E.A. rings the 
plungers work through water-sealed lantern rings and 
the water not only serves to wash the rods, but also gives 
an indication by visual outlet of any leakage that may 
he taking place. A dividing ring is also fitted to each 
plunger to prevent lubricating oil from creeping into 
the cylinders, and thus contaminating the foodstuffs. 

Suction and delivery valves, the design of which is 
clearly illustrated in Fig. 4, are fitted to each cylinder, 
and the liquid from the delivery valves passes through 
a common passage drilled in the cylinder block to the 
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homogenising valve, shown in section in Fig. 3. Both 


the valve and its seating are made of materials resistant 
to corrosion and erosion, but the point of particular 


| interest in this valve is that it is not spring-loaded, but 


is opened by an amount proportional to the fluid 
pressure by means which may now be explained. 
\ central spindle moved longitudinally by a differ- 
ential screw provides the orifice, but the valve proper is 
in the form of a long tube fitted over the spindle, and 
the inner closed end of the tube bears against the end 
of the spindle, as will be clear on reference to Fig. 3. 
The free end of the valve tube is thicker than the 
remainder, and on the inner end of this thicker portion 
is formed the movable seat of the valve, the stationary 
seat being screwed into the body, as shown in Fig. 3. 
The fluid delivered from the pump cylinders enters the 
passage A in the homogenising valve, and the pressure 
acting on the annulus forming the movable seat of the 
valve causes the thin tubular portion of the latter to 
extend elastically and also slightly compresses the 
central spindle. The opening of the valve will thus be 
the sum of the extension of the tubular valve and the 
compression of the central spindle, but the initial com- 
pression of the latter can be varied by means of the 
differential screw on the left of the illustration. 

The fluid which has been homogenised by passing 
through the valve is passed into the delivery reservoir, 
but, as shown on the right in Fig. 3, a relief valve is 
provided, and this is adjusted to prevent the pressure 
from exceeding 4,000 lb. per square inch. The relief 
valve discharges into a branch located near the suction 
union shown towards the right in Fig. 6. 

The homogeniser is provided with forced lubrication, 
for which purpose a double-helical gear-type oil 
pump isemployed. The pump, shown in section on the 
left in Fig. 2, is driven from the countershaft through 
a flexible coupling, and the oil is drawn through a 
strainer before being delivered through the crankshaft 
to the connecting rods and crossheads. In addition to 
the advantage of compactness, already mentioned, 
the makers claim that this homogeniser requires 
less attention and less power than others of similar 
capacity and is easily cleaned. The adjustments neces- 
sary are simple and can be made while the machine is 
in operation. They point out, also, that stainless 
materials are used wherever contact is made with the 
homogenised fluids. 


THE LATE MR. JOHN HAWORTH. 

Tue loss of Mr. John Haworth, M.B.E., F.L.C., 
whose death, we regret to record, occurred on January 
20, will be felt not only in Sheffield, where he had 
worked for well over thirty years, but throughout this 
country and in many other parts of the world, where 
he will be remembered for his work in connection with 
the bio-aeration system of sewage disposal. Mr. 
Haworth was general manager of the Sewage Disposal 
Department of Sheffield, and chief chemist and water 
examiner to the Sheffield Corporation. 

Mr. Haworth, who was 69 at the time of his death, 
was born at Mirfield, in Yorkshire, and was educated 
first at the Mirfield Grammar School, then by private 
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Having heen 
trained as an analytical chemist, he became a pupil of 
and assistant to Mr. F. Scudder, and was afterwards 


tuition and at the London University. 


engaged as chief assistant to Sir H. E. Roscoe. At this 
time he specialised mainly in the study of chemistry 
and bacteriology applied to sewage disposal and to 
water supplies. For six years, from 1893 to 1899, he 
acted as public analyst to the Borough of Tiverton. 

On leaving Tiverton, Mr. Haworth went to Sheffield, 
having been appointed chemist to the Highways and 
Sewerage Committee and manager of the Sewage 
Disposal Works. In 1914, he was made responsible for 
the whole sewage disposal of the city, being then 
appointed to the position he occupied at his death. 
It was while in charge of the Blackburn Meadows 
Sewage Disposal Works that Mr. Haworth carried out 
experiments on the treatment of sewage by a combina- 
tion of aeration and bacteriological action. One of the 
important advantages of this system is that the spac 
required for sewage purification is comparatively small. 
a circumstance which naturally appealed to the 
Sheffield Corporation, so that in 1922 a commencement 
was made with the conversion of the whole of the 
sewage-disposal works of the city to the bio-aeration 
process. The whole conversion occupied several 
years, but a very material saving was effected in the 
cost of the work in comparison with that for the 
extensions which would have been necessary with th« 
earlier system. 

Mr. Haworth was awarded the M.B.E. in 1929 in 
recognition of his valuable work. He was at 
time President of the Association of Managers of 
Sewage Disposal Works, and was a Fellow of several 
Institutions, including the Institute of Chemistry, the 
Chemical Society, and the Royal Sanitary Institute 
He was a member of the Society of Chemical Industry 
and of the Society of Public Analysts. Although not 
a member of the Institution of Municipal and County 
Engineers, he represented that body on several com- 
mittees, including the Asphalt Committee of the Britis! 
Standards Institution. 


on 


THE LATE MR. W. BOYD. 

WE note with regret the death of Mr. William 
Boyd, which occurred at his home at Holywood. 
County Down, on January 11. Mr. Boyd, who was 
born on May 11, 1863, was formerly managing director 
of Messrs. Workman Clark and Company, Limited 
Belfast. He was educated at the Royal School. 
Armagh, and at the age of 18 entered upon a five-years” 
apprenticeship in the works and drawing office of 
Messrs. Workman Clark at Belfast. In 1886, at the 
conclusion of his pupilage, he was appointed to a 
pesition in the shipyard drawing office and remained 
there for four years, at the end of which he became 
repairs manager. In 1895 Mr. Boyd was appointed 
shipyard works manager, a position he continued to 
occupy for nine years, becoming general shipyard 
manager in 1904. Three years later Mr. Boyd left 
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Messrs. Workman Clark, having been offered, and 
having accepted, the position of general manager of the 
Birkenhead shipyard of Messrs. Cammell Laird and 
Company, Limited. Some years afterwards, Mr. Boyd 
was appointed general manager of Messrs. Swan, 
Hunter and Wigham Richardson, Limited, Wallsend- 
on-Tyne, but in 1920, he returned to his old firm, 
Messrs. Workman Clark and Company, Limited, 
Belfast, as managing director. He continued to 
occupy this position until his retirement some six 
years ago. Mr. Boyd also served on the board of 
Messrs. Cyclops Foundry and Patternmaking Company, 
Limited, Glasgow. He was elected a member of the 
Institution of Naval Architects in April, 1909. 


PROGRESS IN ELECTRICAL 
RESEARCH. 


THe annual report of the British Electrical and 
\llied Industries Research Association for the year 
ending September 30, 1933, once again calls attention 
to the way in which the work of this body is 
hampered by inadequate financial resources. Both 
the Government grant and other income diminished, 
with the result that a call will have to be made on the 
reserve fund, unless there is a material change for the 
better. One important result of this position is that 
new researches can only be begun if urgently required. 
It is, however, to be hoped that one of the results 
of the infiltration of scientific and technical men 
into industry, to which Mr. C. C. Paterson calls atten- 
tion in his foreword, will be to alter this state of affairs. 
They at least should be fully aware not only of the 
value of research, but of the fact that the facilities for 
answering questions are now unequal to the questions 
which are being put. The Research Assoc ‘ation, which 
longs to the whole industry, has vital 
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nating functions to perform if the 
use of electricity is too become as 
widespread as electrical engineers 
desire, but this co-ordination will 
become more difficult as the indus- 
try grows, unless whole-hearted 
support is forthcoming. As it is, 
many vital problems relating to 
earthing, surge phenomena, radio 
interference, voltage variation, 
high-pressure steam plant and over- 
head lines are being held up. 

Nevertheless, good progress was 
made during the year in many differ- 
ent directions. For instance, the 
nature and relative importance of the various factors 
involved in the phenomena of dielectric loss were studied 
and evaluated by carrying out tests under extreme 
conditions of temperature and frequency; and also 
by the artificial preparation of dielectrics in which 
losses of one or other well-defined type would occur. 
Theoretical considerations point to the conclusion that 
under certain conditions at very high frequencies 
surface leakage phenomena may be of importance, and 
this is also being experimentally investigated. The 
determination of the true electric strength of thin 
dielectrics is rendered difficult by the effect of stress 
concentrations round the boundaries of the electrodes, 
producing deleterious discharges and early failure. 
It has, however, been found that by suitable control 
of the ambient medium the discharges can be sup- 
pressed, and that in these circumstances many mate- 
rials are found to have unexpectedly high dielectric 
strengths. 

Attempts have been made to correlate the life of the 
vulcanised fibre used on railway track circuits, which is 
exposed to the atmosphere and to severe mechanical 
handling, with the strength shown by any recognised 
test. These have proved abortive, even when applied 
to conditioned material, but a method of test has been 
developed in which the working conditions are repro- 
duced. This shows promise of being useful in the 
manufacture and selection of materials for this import- 
ant duty. In the field of hard composite insulating 
materials, the claims of synthetic rubber and other 
sulphur-free derivatives of butadiene were investi- 
gated, but the results showed that these cannot be 
obtained at a price or in quantities as to make their 
use in the industry worth considering at present. 

The scope of the work on the important subjects of 
cables and overhead lines has been greatly extended 
during recent years. The experiments on the cable 
buried 10 ft. below the surface confirms the conclu- 
sions reached on the cable buried at 20 ft., but suggests 
that the low figures of the resistivity at the latter 
depth may have been in part due to the geological 
history of the area under investigation. Low figures 
have, however, also been observed in the disturbed soil 
placed in the trench when the cables were buried, 
and further observations of thermal resistivity are 
therefore being made by the buried sphere method 
both in clay soil at Newcastle and in sand at North- 
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fleet. A report giving data for calculating the loading 
of cables buried in multiple ducts is being prepared. 
Research and inquiry both suggest that it should be 
safe to operate such cables at higher temperatures 
than have been recommended in the past. 

Increased attention was given to switchgear em- 
ployed for the control of plant as this will represent 
an important section of the market in the immediate 
future. As last year, the most important outstanding 
problems centre round what happens in the neigh- 
bourhood of the zero pause, and ingenious tripping 
apparatus of great precision and delicacy has been 
devised, which, with the aid of the cathode ray oscillo- 
graph, has made it possible to obtain many useful 
records of what happens during this period. In spite 
of severe opposition, the association was granted a 
patent in Germany for its gas-blast circuit breaker. The 
corresponding patent has also been granted in the 
United States and licence arrangements are being 
negotiated in several quarters. 

The question of wear, corrosion and electrical con- 
ductivity of conductor rails has been explored in 
co-operation with the steel makers; and various alloy 
steels, the shape of the rail and the use of preserva- 
tive coatings have been considered. It has been found 
that the reduction in the rate of corrosion of copper- 
bearing steels would be offset by the increase in 
resistance and cost, and that the cost of painting the 
rails would more than compensate the financial gain 
through the increased life obtained. Generally speaking 
the properties of these rails has much improved during 
the last twenty years, and except in very bad situations 
the life is satisfactory. 


THE INSTITUTE OF METALS. 


Tue twenty-sixth annual general meeting of the 
Institute of Metals will be held at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s 
Park, London, 8.W.1, on Wednesday and Thursday, 
March 7 and 8. The annual dinner of the Institute 
will be held at the Trocadero Restaurant, Piccadilly 
Circus, London, W.1, at 7 p.m. for 7.15 p.m., on March 7. 
The programme of the business proceedings, together 
aay a list of the papers to be presented and discussed, 





» given below. Several of the contributions have 
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already appeared in the Monthly Journal, in accord 
ance with the arrangements made last autumn. 


Wepwnespay, Marca 7. 

At 10.0 a.m., presentation of the annual report of 
the Council and the report of the honorary treasurer. 
The new president, Dr. H. Moore, C.B.E., will be 
inducted into the Chair and will deliver his address. 
‘Minimum Dimensions of Test Samples, for Brinell 
and Diamond-Pyramid Hardness Test,” by Dr. G. A. 
Hankins and Mr. C. E. Aldous; “ The Influence of 
Gases in an 8 per cent. Copper-Aluminium Alloy on 
Normal and Inverse Segregation,”” by Dr. I. G. Slater ; 
and “ Diffusion of Zine and Iron at Temperatures below 
the Melting Point of Zinc,” by Mr. G. Rigg. 

At 2 p.m., “ Influence of the Intercrystalline Boun- 
dary on Fatigue Characteristics,” by Dr. H. J. Gough, 
Mr. H. L. Cox, and Mr. D. G. Sopwith; “‘ The Viscous 
Properties of Extruded Eutectic Alloys of Lead-Tin 
and Bismuth-Tin,” by Mr. C. E. Pearson; “ Some 
Formule Concerning Viscous and Plastic Flow in Soft 
Metals,” by Dr. E. W. Fell; and “ Castability of Tern- 
ary Alloys,” by Professor A. Portevin and Dr. P. Bastien. 


Tuvrspay, Marca 8. 


At 10 a.m., “ Alloys of Silver and Beryllium,” by 
Mr. H. A. Sloman; “ Transverse Tests on Sand-Cast 
Aluminium Bars,” by Messrs. C. E. Phillips and J. D. 
Grogan; “The Constitution of Copper-Iron-Silicon 
Alloys,” by Professor D. Hanson and Dr. E. G. West ; 
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CONTRACTS. 


Messrs. Marcont’s Wriretess TeLecrarH Company, 
Limrrep, Electra House, Victoria-embankment, London, 
W.C.2, have secured an important contract from the 
Swedish Royal Telegraph Administration for a new 
broadcasting station of the “super-power” class to 
replace the existing long-wave station at Motala, in 
| accordance with the Swedish Government’s decision to 
|improve the broadcasting service. The new Motala 
| station will operate with an unmodulated aerial input of 
| 150 kW, but it is so designed that the aerial input can be 
increased to 220 kW, at a later date. The new equip- 
ment will be designed and constructed entirely at the 
Marconi Works, Chelmsford, Essex. 





Messrs. Brooke Marine Morors, Lourep, Adrian 
Works, Lowestoft, have received orders for their 
Dominion and Empire motors from the Egyptian Govern- 
ment, and from clien:s in Cape Town, Zurich and Malta. 
Orders for their single-cylindur Dingymota have also come 
in from Copenhagen. 


PERSONAL. 


Mr. ALAN Wricut has been appointed sole sales repre- 
sentative for the electric-heating departments of Messrs. 
George Bray and Company, Limited, Leeds, for London, 


the South of England, East Anglia, and the South 
Midlands. 
Messrs. Frepk. Brasy anp Company, LIMITED, 


352-364, Euston-road, London, N.W.1, have secured a 
controlling interest in Messrs. G. C. Engineering Company, 
Limited, manufacturers and designers of conveyors and 





“ Transformations in the Copper-Palladium Alloys,” by 
Mr. R. Taylor; “The Malleability of Nickel and 
Monel Metal,” by Mr. O. W. Ellis; and “ The Con- 
stitution of the Alloys of Magnesium and Nickel,” 
by Dr. J. L. Haughton and Mr. R. J. M. Payne. The 
last two contributions will not be discussed. 

At 2.30 p.m., a visit will be paid to the Post Office 
ngineering Research Station, Dollis Hill, N.W.2. 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
aoplication to the Department, the reference number 
appended being quoted in all cases. 

Public Utility Vehicles.—The supply of eight petrol- 
driven vehicles with 2-ton tipping box bodies; two 
steam-driven wayons with 15-ton tipping box bodies and 
a steam-driven § street-watering vehicle with 2,000- 
gallon tank. The Town Clerk, Municipal Council of 
Johannesburg, South Africa; February 24. (Ref. No. 
G. 13,414.) 

Weldless Tubes.—The supply of 6,656 m. of weldless 
steel tubes ranging from 2}-in. to 12 in. diameter, and 
999 flanges, also bends and reducing pieces. The Argen- 
tine State Oilfields, Buenos Aires; March 2. (Ref. No. 
G.Y. 13,412.) 

Rails 
of any quantity up to 3,850 tons 
of Finance, Survey of Egypt; 
G.Y. 13,420.) 

Corrugated Roofing Sheets.—The supply and erection of a 
complete roof covering for cargo shed in No, 2-4 gauge cor 
rugated protected metal, or alternatively }-in. asbestos- 
The South African Railways 
March 19 


The supply of rails, either new or second-hand, 
The Egyptian Ministry 
March 17. (Ref. No. 


cement corrugated sheeting 
and Harbours Administration, Johannesburg; 


(Ref. No. G.Y. 13,423.) 
Petroleum Pumps.—The supply and delivery of 10 
duplex, horizontal-type, double-acting pumps for the 


transfer of petroleum, and 10 electric motors, asynchron- 
ous, three-phase, alternating current, 10 h p., 1,000 volt, 
50 cycles, 1,000 r.p.m. The Argentine State Oilfields ; 
February 22 (Ref. No. G.Y. 13,424.) 

Flow-Measuring Apparatus.—-The supply of a Venturi 
flume and four 90-dey. Vee notches, with distant record- 
ing apparatus. The Johannesburg City Council; Feb- 
ruary 24. (Ref. No. A.Y. 12,203.) 

Electrical Resistance Thermometers. 
20-point electrical resistance type 
meter, and 14 thermometer bulbs The Johannesburg 
City Council; February 24. (Ref. No. A. Y. 12,204.) 

ilternators.—The supply of two three phase 6,300 
volt, 50-cyele alternators. The Ramleh Electric Railway, 
Alexandria ; February 25. (Ref. No. A.Y. 12,207.) ~ 


Brake Fittings —The supply of rubber and 


The supply of a 
indicating thermo 


Vacuum 


metal vacuurn-brake fittinrs for the Indian State Rail 
ways during the year commencing June 1,1934. The 
Indian Stores Department, New Delhi; February 26. 


(Ref. No 13,429.) 


Locomotive Boiler 


G 


The supply of a locomotive boiler, 


saturated, for G class, 2-8-2 type engine. The 
Controller of Stores, North Western Railway, Lahore. 


March 12. (Ref. No. G.Y. 13,431.) 

Locomotives.—The supply of 50 locomotives, 
4-5-2 type, 3 ft. 6 in. gauge. The South 

Railways and Harbours Administration ; 
(Ref. No. G. 13,438.) 


India ; 
Steam 
class 190, 
African 
March 12. 


Farapay House Op Srupents’ AssocraTion.— 
Mr. M. D. Cloran, M.C., has been elected president of the 
Faraday House Old Students’ Association for the current 
year. 








canning installations. The services of Messrs. R. F. 
Graham and 8. C. Calladine are being retained on the 
board of directors. 


Messrs. HotpEN AND Brooxe, Limirep, Sirius Works, 
Manchester 12, inform us that, as from February 12 
Mr. 8. N. Clift, outside engineer for their northern sales 
area, will have the assistance of Mr. E. H. Prentice, who 
will be stationed in Leeds and will cover the West Riding 
district. It is not the firm’s intention to open a separate 
office in Leeds; Mr. Prentice will work from his house 
and his address will be announced as soon as possible. 


Mr. J. M. ArnswortH has been appointed secretary 
of Messrs. The Vacuum Oil Company, Limited, Caxton 
House, Westminster, London, 8.W.1. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield’s representation at the forth- 
coming British Industries Fair is not likely to be as 
large as in former years. Last year the Fair yielded 
many valuable orders for this area. One of the City’s 
biggest steel-producing firms will have on exhibition 
cold-worked steels ; dairy, brewing, and food-preparing 
apparatus made of stainless steel ; lacquered steel strip 
in many colours; and machined parts for the aircraft, 
and general engineering industries. The same firm will 
also show steel capable of being machined up to 400 ft. 
per minute ; agricultural machinery gears made of alloy 
steel, having a core strength of 90 tons per square inch ; 


and steel crusher balls for grinding and crushing 
machinery. The French Quota controversy is causing 
much concern to Sheffield manufacturers. Sheffield 


Chamber of Commerce has sent a telegram to the Board 
of Trade, urging the British Government to take imme- 
diate action. Business in raw and_ semi-finished 
materials is developing on more extensive lines. Rolling 
mills, forges, presses, and billet mills are working at high 
pressure. The demand for railway rolling-stock materials 
does not show much improvement. Inquiries are in 
circulation from China for boiler tubes, tyres, coil springs, 
spring steel, wheels, and axleboxes. Tenders are also 
invited by the Chinese Government for electric weighing 
machines, hydraulic lifting jacks, welding plant, and gas- 
producing plant. Output of shipbuilding steel, forgings 
and castings is rising. The British Government is inquir- 
ing for 135,000 pairs of horse shoes. Sheffield possesses 
one of the finest factories in the country for producing 
machine-made horse shoes, and a strong effort will be made 
to capture the order for Sheffield. Makers of electrical 
apparatus are doing an improving trade. Production in 
magnet steel, magnets, stainless steel, rustless iron, and 
heat and acid-resisting materials is more active. There 
is a better call for crushing and grinding plant. British 
mines are buying pneumatic drills, coal-cutting machines. 
and elevators more freely, but the volume of business 
being done leaves much to be desired. The market in 
agricultural machinery and implements is more impres- 
sive. Current indications point to @ more remunerative 
season for makers. The tool trades report that more orders 
are in circulation. 


South Yorkshire Coal Trade.—In some sections of the 
coal trade a slight falling off in the demand is reported. 
In others, consumption is on the increase. Export busi- 
ness shows little change. Industrial coal is an active 
market, the iron and steel trades being good customers. 
There is a shortage of nuts, doubles, and singles, while 
small coal is difficult to secure. Slack is in sustained 
request. The house coal market is less impressive. Orders 
are not coming to hand with recent freedom. Foundry 
and furnace coke are steady, and gas coke firm. Quota- 
tions are : Best branch hand-picked, 27s. to 28s. ; Derby- 
shire best house, 21s. to 23s. 6d. ; Derbyshire best brights, 
17s. 6d. to 19s. 6d.; best screened nuts, 17s. to 18s. ; 
small screened nuts, I16s. to 17s.; Yorkshire hards, 17s. 
to 188. 6d.; Derbyshire hards, 17s. to 18s. 6d.; rough 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Overseas business is virtu- 
ally at a standstill, and the scarcity of iron confines hom: 
sales and transactions with customers in Scotland to 
narrow limits. Second-hands have little opportunity 
to deal in Cleveland pig, as ironmasters are supplying 
direct principal consumers with the exception of firms 
abroad. Prospect of early expansion of trade with over 
seas customers is not at all bright, Continental iron 
being on sale in foreign markets several shillings per ton 
below prices at which Cleveland sorts can be offered. 
Quotations for shipment to foreign destinations are a 
matter of individual negotiation, but for other trad 
fixed minimum prices remain on the basis of No. 3 g.m.b. 
at 62s. 6d. delivered here, 64s. 6d. delivered to North of 
England areas beyond the Tees-side zone, 62s. 3d. delivered 
to Falkirk, and 65s. 3d. delivered to Glasgow. Neither iron- 
masters nor second-hands will, however, entertain offers 
except at substantially above the official market figures. 

Hematite.—The output of East Coast hematite falls 
a good deal short of current needs, and the stocks, 
which are still decreasing rapidly, have been reduced 
to quantities little more than is considered advisable 
to carry for ordinary trading. Production will be mater- 
ially enlarged before the end of the month, as two blast 
furnaces at the Normanby Ironworks of Messrs. Pease 
are to be blown in next week, after having been out 
of action for repairs and improvements, but the opinion 
prevails that the additional make will barely cope with 
the steady growth of demand. Business with overseas 
customers is as difficult as ever to arrange owing to the 
continued comparative cheapness of Continental hema- 
tite in foreign markets, but local users are calling for 
larger supplies, and buyers in Sheffield, the Midlands 
and in South Wales are prepared to negotiate for further 
supphes. Fixed minimum market figures remain on the 
basis of ordinary qualities at 62s. 6d. f.o.t. makers’ 
works, but both makers and merchants refuse to enter- 
tain offers on such terms. 

Foreign Ore.—Transactions in imported ore are still 
few and small, consumers having little occasion to buy, 
but sellers take quite a firm attitude, and are disinclined 
to name below 17s. 6d. c.i.f. Tees for best rubio. 

Blast-furnace Coke.—There is continued scarcity of 
Durham blast-furnace coke, and market values are 
ruled by good medium qualities at 20s. 6d. delivered here. 

Manufactured Iron and Steel.—Semi-finished steel 
makers have a lot of work on hand, and orders—parti- 
cularly for billets—are coming in freely, so much so that 
producers find it difficult fully to meet requirements. 
Works are better employed than of late in several depart- 
ments manufacturing finished material. Producers of 
constructional steel have contracts to execute which will 
keep them busy for some time, and some further improve- 
ment in tonnage output in branches dependent on orders 
for railway requisites is reported. Principal quotations: 
Common iron bars, 91. 15s.; best bars, 101. 5s.; double 
best bars, 101. 15s.; treble best bars, 111. 5s.; packing 
(parallel), 8l.; packing (tapered), 10l.; steel billets 
(soft), 51. 12s. 6d.; steel billets (medium), 61. 17s. 6d. ; 
steel billets (hard), 71. 7s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. 
steel joists, 81. 15s. ; heavy sections of steel rails, 8/. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 121. 10s. ; black sheets (No. 24 gauge), 101. 5s. 
for delivery to home customers, and 91. 5s. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 
(No. 24 gauge), 12/. 15s. for deliveries to home customers, 
and 111. 5s. f.o.b. for shipment overseas. 

Scrap.—Heavy-steel scrap prices have taken a down- 
ward turn, ow ng to increased supply as the result of large 
importation. The quotation now runs from 52s. 6d. to 
54s. Light cast-iron is plentiful, and there are sellers 
at 47s., but heavy cast-iron remains at 53s. 6d., and heavy 
machinery metal at 55s. 

Imports of Iron and Steel_—Aggregate imports of iron 
and steel to the Tees during January amounted to no 
more than 381 tons, comprising 6 tons of pig-iron and 
375 tons of plates, bars, angles, rails, sheets and joists. 
December unloadings totalled 2,903 tons, comprising 
877 tons of pig-iron, 1,764 tons of crude sheet bars, 
billets, blooms and slabs, and 262 tons of plates, bars, 
angles, rails, sheets and joists, and aggregate imports in 
the pre-war month of January, 1914, reached 5,012 tons, 
comprising 40 tons of pig-iron, 3,611 tons of crude sheet 
bars, &c., and 1,361 tons of plates, bars, angles, &c. 
Tees Iron and Steel Shipments.—January iron and steel 
shipments from the Tees were 1,000 tons below the load- 
ings for December. Whilst there was a drop of about 
3,000 tons in clearances of pig-iron, shipments of steel 
increased by about 2,000 tons. An interesting feature 
of the official returns for the first month of the year 1s 
the record of the despatch of a cargo of steel for Russia. 
Other orders from the U.S.S.R. are expected to be secured 
in the near future. Aggregate clearances in January 
reached 42,536 tons, of which 13,273 tons were pig-iron, 
795 tons manufactured iron, and 28,468 tons, steel. 
Scotland was the largest receiver of pig-iron, taking 
4,796 tons, Wales being second with 3,250 tons, Italy 
third with 1,363 tons; and Denmark next with 1,230 
tons. Chief importers of steel were: the Union of South 
Africa, 3,451 tons ; the Netherlands, 2,807 tons; Russia, 
2,677 tons; India, 2,223 tons; and France, 1,394 tons. 








Motor Venicies in SwirzERLAND.—The imports of 
motor cars into Switzerland totalled 2,613 during the 
third quarter of 1933. Of these, 1,299 were of United 
States origin, 623 came from Germany, and 89 from 





slacks, 69. to 9s. ; and nutty slacks, 7s. to 8s, 6d. 





Great Britain. 
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NOTES FROM THE NORTH. | 


+Lascow, Wednesday. | 

Scottish Steel Trade.—Conditions in the Scottish steel | 
trade have not varied much during the past week or 
two, but a fairly steady output 1s general, and makers 
are very hopeful that orders will gradually increase 
before long. Home consumers are the mainstay of the 
trade at the present time, since export orders are 
very scarce. In the black-steel sheet trade quite a 
good business is going through for the heavier gauges 
on home account, but the thinner gauges are decidedly 
quiet because of the poor export demand. In galvanised 
varieties there is a pronounced dullness, and there is little 
on the books. Prices are without change and are as 
follows :—Boiler plates, 91. per ton ; ship-plates, 81. 15s. 
per ton; sections, 81. 7s. 6d. per ton ; black steel sheets, 
l in., 8l. 10s. per ton; and No. 24 gauge, 101. 5s. per ton, 
in minimum 4-ton lots; and galvanised corrugated 
sheets (No. 24 gauge), 12/. 15s. per ton, in minimum 
{-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been no change in 
the state of the West of Scotland malleable-iron trade, 
and most of the works are very quiet. Similar conditions 
are general amongst the re-rollers of steel bars, and 
both are feeling the competition from Continental material. 
The following are the current market quotations :— 
Crown bars, 91. 15s. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 
7l. 15s. per ton for home delivery, and 7l. per ton for 
export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade there is a shade more business going through, 
but the increase is perhaps of little moment considering 
the output which is possible. With a good tone prevailing 
producers are very sanguine. Export business continues 
small. Production is being increased this week by the 
re-lighting of one more furnace at Gartsherrie Iron 
Works. To-day’s market prices are as follows :— 
Hematite, 66s. per ton, delivered at the stee! works ; 
foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, February 3, only amounted to 86 tons. 
Of this total, 70 tons went overseas and 16 tons coast- 
wise. During the corresponding week of last year the 
figures were 241 tons overseas and 72 tons coastwise, 
making a total shipment of 313 tons. 

Shipbuilding.—There is no disputing the fact that the 
shipbuilding industry has taken on a new lease of life, 
and the past month is one of the best experienced by 
builders during recent years in the matter of bookings. 
Including Admiralty work, the number of new contracts 
fixed up by Clyde shipbuilders totals twelve, and the 
money represents something like 3,000,0001. There 
are other inquiries in the market and the outlook is 
certainly very promising. During the month the 
output from Scottish yards was seven vessels of 8,961 tons. 
Of this total, the Clyde had six vessels of 8,741 tons, and 
the Dee one vessel of 220 tons. While the total does not 
compare favourably with an average year, it is consider- 
ably better than the month of January for the past two 
years. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Cardiff Water Works Scheme.—A scheme has been 
prepared by the Cardiff City Water Works Committee 
for utilising, as occasion may require, 2,000,000 gallons 
a day from the Llwynon Reservoir, hitherto used only 
for compensation water, for domestic purposes. A capital 
outlay of 12,9001. on oil engines and main is estimated, 
while the cost for filters would be about 6,0001. This 
water has to be chlorinated before being turned into 
the mains for domestic use and is only regarded as an 
emergency supply. The proposal to use oil engines 
caused considerable comment and is likely to be further 
challenged. A larger scheme of a permanent character 
is expected to be necessary before long, and this will 
involve an expenditure of about 74,0001. 

Docks Equipment.—A deputation from various interests 
in the town of Newport interviewed the management 
of the Great Western Railway Company, at Paddington, 
urging that, in view of the constant improvements to 
most of the coal ports of the Great Western Railway 
Company, something should be done in the direction 
of erecting movable coal hoists fitted with additional 
anti-breakage appliances, so that Newport might be 
kept fully up to date compared with the other ports 
of the Bristol Channel. Coal shipments from Newport 
have fallen very low in recent years, and anxiety was 
expressed that the port was likely to suffer still more 
unless the Great Western Railway Company kept the 
equipment at Newport up to the same level of efficiency 
as at other ports, although much of the existing plant was 
not being used. It was stated in Parliament that at 
Swansea, nine new modern hoists had been erected 
which had been fitted with anti-breakage appliances, 
and that another hoist which was being erec on the 





| able to the County Council. 
| of the County Council for modifying the old bridge and 


Replying to a question in Parliament, the Minister of 

ransport said that the Carmarthenshire County Council 
scheme for a high-level bridge was too costly, while the 
modified scheme prepared by the Ministry was unaccept- 
He was awaiting the scheme 


effecting sufficient repairs to make it again serviceable. 
The bridge had been re-scheduled as an ancient monu- 
ment, and he would consult the First Commissioner of 
Works on any proposal made. The County Council, 
in the meantime, have prepared a scheme for removing 
certain piers and reconstructing the bridge at a cost of 
6,2651. The Council have consulted the Office of Works 
and received a reply that no objection would be raised 
to any necessary alteration of the structure. 

Porthcawl Improvements.—Porthcawl Urban Council 
sent a deputation to the Ministry of Health to explain 
their scheme for improvements on the sea front following 
the recent repairs to damage done during heavy storms. 
It is proposed to widen the esplanade seawards and to 
strengthen considerably the sea defences for the whole 
length, while certain other improvements to increase 
the attraction of this popular watering place are contem- 
plated. Permission has since been given for the widening 
of the esplanade at a cost of 14,725l., towards which the 
Glamorgan County Council will contrilute 4,375l. 
The work is expected to take four months. Other 
improvements have also been approved by the Ministry. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—Conditions in most sections of the 
North-Western iron and steel trades are quiet at the 
moment, something in the nature of a lull having deve- 
loped, following the slight improvement noted in the 
last month or two. This is reflected in the reduced 
demand for foundry iron made by certain firms, and 
notably light-castings manufacturers who are not so 
well placed as in the closing months of 1933. On the 
other hand, jobbing foundries, and machine-tool makers 
are taking rather large quantities, consequently, so far, 
recent levels of delivery of iron into consumption are 
being maintained, a few useful forward contracts having 
been negotiated in the last few days. In other directions, 
calls from the consuming industries are for quantities 
similar to those of late weeks. There is little change in 
the steel position. Producers in the main seem inclined 
to mark time pending further progress of the national 
reorganisation scheme. Makers report a steady flow of 
orders for light steels, but heavier materials continue in 
restricted demand. Only a few structural engineering 
firms which have secured a few minor orders since the 
opening of the year are displaying buying interest at 
present, there being little inquiry from other heavy 
steel users. The electrical-plant manufacturing industry 
remains moderately well employed, and motor-vehicle 
builders have on hand a number of substantial orders. 
Messrs. Karrier Motors, Limited, Huddersfield, have 
received a contract from the London and North Eastern 
Railway Company for a rail-road vehicle for use in 
connection with permanent way maintenance on sections 
of the West Highland lines. 

Increased Hematite Production.—Recent shortage of 
iron in the North-West hematite pig-iron trade con- 
tinues, and a much-needed increase of output will be 
effected by the re-lighting of a blast-furnace at Work- 
ington about the middle of this month. Buyers are 
displaying keen anxiety to place contracts for forward 
deliveries, but makers decline to contract for supplies 
further ahead than the end of March. There is a fairly 
general opinion in the area that price increases must 
come in the course of the next few months. Local 
consumption is exceptionally heavy, and is absorbing a 
large portion of the present output. Both at Workington 
and Barrow, steelworks are busier than for a considerable 
period. At Workington, where steel is being produced 
for Scottish tube manufacturers and home railways, 
tonnages booked are sufficient to keep the mills going for 
the next five months. 








INVENTION: ERRATUM 
account of the discussion on the papers on “ Invention,” 
read before the Institution of Mechanical Engineers, 
the correct sense of one of Mr. W. Taylor’s comments, page 
101 ante, was not conveyed. Mr. Taylor said that much 
of the misunderstanding between employers and em- 
ployees on the subject of ownership of, and rewards for, 
inventions, arose from their not having their relations 
properly understood and defined from the beginning. 

Forre pE Parts.—The Paris International Trade Fair 
is this year taking place from May 9 to 24, and in 
connection with it a “‘ Concours d’Inventions ’’ will be 
held. There is no entrance fee for this competition for 
new inventions, and prizes ranging from 5,000 francs 
down to 100 francs will be awarded, for meritorious 
exhibits, by a jury. We understand that only models 
or drawings should be submitted; exhibits having an 
area greater than 1 sq. m. should only be sent in after 

jal permission has been obtained. The exhibits 





King’s Dock would be similarly equipped. New hoists are 
‘lso being erected at Cardiff, as well as the improved type 
anti-breakage escalator with rubber bands and trays. 
OUpen-Air Baths for Swansea.—Swansea Corporation 
Parks Committee have recommended to the Corporation | 
& scheme which was deferred in 1931 for open-air baths 
on the foreshore near the Slip, estimated to cost 29,606. | 
The scheme includes a large bath, with refreshment rooms, 
& tea terrace, dressing boxes, sitting accommodation 
tor 3,000 spectators, and all the equioment of such open- 
air baths, to be illuminated by electric light. 
Carmarthen Town Bridge.—The question of Carmarthen 
wn Bridge seems likely to go on for a long while vet. 


T 





wail be divided into five classes, namely: machinery, 
including motor-cars and aircraft ; electricity, wireless, 
and photography; sports articles; heating, lighting, 
and household articles; and furniture, decorative arts, 
advertising, and education. Descriptions, specifications, 
and all particulars relating to the inventions should be 
written in French. The competition exhibits, which 
will be received at the administration office of the Fair, 
Porte de Versailles, Paris, on May 2, 3 and 4, will 
remain on exhibition for the duration of the Fair. 
Applications for admission to the competition should be 
pe + meer to the London offices of the Fair, at 17, 
Tothill-street, 8.W.1, not later than March 1, 











































































































































NOTICES OF MEETINGS. 


Norta-East Coast InstirvTion oF ENGINEERS AND 





SHIPBUILDERS.—To-night, 6 p.m., Mining Institute, 
Newcastle-upon-Tyne. General Meeting. “ Auxiliaries 
for Marine Kngine Installations,” by Mr. P. L. Jones. 


Tees-Side Branch: Thursday, February 15, 7.30 p.m., 
Cleveland Scientific and Technical Institution, Corpora- 
tion-road, Middlesbrough. “ Recent Advances in 
Electric Welding,” by Dr. J. H. Paterson. 


InsTITUTE oF Mrrats.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘ Recovery and Refining of Precious Metals,” 
by Mr. H. G. Dale. Scottish Local Section: Monday, 
February 12, 7.30 p.m., Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 
“Combustion Efficiency,” by Mr. J. A. C. Edmiston. 
Birmingham Local Section: Tuesday, February 13, 
7 p.m., James Watt Memorial Institute, Birmingham. 
“* Age-Hardening Copper Alloys,” by Dr. Maurice Cook. 
North-East Coast Local Section: Tuesday, February 13, 
7.30 p.m., Armstrong College, Newcastle-upon-Tyne. 
Annual General Meeting. Chairman’s Address. 

Roya Instrrution.—To-night, 9 p.m., 21, Albe- 
marle-street, W.1. “ Reminiscences of Physics and 
Physicists,” by Sir Joseph Thomson. Thursday, 
February 15, 5.15 p.m. “ Elements of Crystal Analysis,” 
by Sir William Bragg. Friday, February 16, 9 p.m. 
“Surface Tension,” by Mr. Allan Ferguson. 

InsTITUTION oF ELrcrricaL ENGINEERS.—Monday, 
February 12, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Meeting with Institute of Transport. 
“ Regeneration as Applied to Electric Traction,” by 
Mr. G. F. Sinclair. Jorth-Eastern Centre: Monday, 
February 12, 7 p.m., Armstrong College, Newcastle- 
upon-Tyne. ‘“ The Influence of the Benson Boiler on the 
Development of Power Stations,’’ by Dipl.-Ing. F. Ohl- 
miiller, Mersey and North Wales (Liverpool) Centre : 
Monday, February 12, 7 p.m., The University, Liver- 
pool. Faraday Lecture on “The Electrical Engineer 
and the Free Electron,” by Mr. C. C. Paterson. Scottish 
Centre: Tuesday, February 13, 7 p.m., North British 
Station Hotel, Edinburgh. “The Application of 
Automatic Voltage and Switch Control to Electrical 
Distribution Systems,” by Messrs. W. Kidd and J. L. 
Carr. North-Western Centre: Tuesday, February 13, 
7 p.m. Engineers’ Club, Albert-square, Manchester. 
“The Influence of the Benson Boiler on the Develop- 
ment of Power Stations,” by Dipl.-Ing. F. Ohlmiiller. 
North-Eastern Centre : Wednesday, February 14, 7 p.m., 
The Literary and < Society, Westgate-road, 
Newcastle-upon-Tyne. faraday Lecture on “ The 
Electrical Engineer and the Free Electron,”’ by Mr. C. C. 


Paterson. Sheffield Sub-Centre: Wednesday, Febru- 
ary 14, 7.30 p.m., Royal Victoria Hotel, Sheffield. 
Address by the President, Mr. P. V. Hunter. London : 


Thursday, February 15, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting, jointly with 
the Institute of Fuel. “ The Influence of the Benson 
Boiler on the Development of Power Stations,”’ by Dipl.- 
Ing. F. Ohlmiiller. North Midland Centre: Thursday, 
February 15, 7.30 p.m., Albert Hall, Cookridge-street, 
Leeds. Faraday Lecture on “ The Electrical Engineer 
and the Free Electron,’”’ by Mr. C. C. Paterson. Jrish 
Centre: Thursday, February 15, 7.45 p.m., Trinity 
College, Dublin. ‘Some Aspects of the Electrical 
Transmission of Power by Means of Super-Tension 
Direct Current,”” by Mr. H. Rissik. 

INsTITUTION OF CrIviL ENGINEERS.—Tuesday, Feb- 
ruary 13, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. Further discussion on (i) ‘“‘ The Water Supply 
of Kano, Northern Nigeria,” by Mr. H. J. F. Gourley. 
(ii) “* Uniform Flow in Alluvial Rivers and Canals,” by 
Mr. G. Lacey. Wednesday, February 14, 6 p.m., 
Informal Meeting. ‘ Methods of Dealing with Flood 
Discharges of Rivers,” by Mr. W. N. McClean. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, February 13, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. General Meeting. “Some 
Influences on a Shipowner’s Choice of a New Cargo 
Ship,” by Messrs. R. R. Campbell and B. Ramsay. 


INsTITUTION OF MECHANICAL ENGINEERS.— Midland 
Branch : Thursday, February 15, 6.30 p.m., James Watt 
Memorial Institute, Birmingham. ‘ The Economic Pro- 
duction and Distribution of Power,” by Mr. J. A. Sumner. 
North-Western Branch: Thursday, February 15, 7.15 

.m., Engineers’ Club, Albert-square, Manchester. “* The 
raieatien of Coal from a Consumer's Point of View,” 
by Dr. E. 8. Grumell. London: Friday, February 16, 
5.30 p.m., Storey’s-gate, S.W.1. Annual General Meet- 
ing. Annual Report of the Council and Election of the 
New Council. ‘‘ Some Factors in the Design of Surface 
Condensing Plant,” by Messrs. H. L. Guy and E. V. 
Winstanley. 


u 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 





INDUSTRIAL OpEeNINGs In SoutH Arrica.—The con- 
struction of the works of the South African Iron and 
Steel Industrial Corporation, at Pretoria, has now been 
completed and we are informed that the whole scheme 
has involved a capital expenditure of nearly 6,000,000I. 
The City Council of Pretoria wishes to bring to the 
notice of industrialists and manufacturers that freehold 
factory sites adjoining the steel works are now available. 
In this connection, Mr. M. G. Nicolson, Town Clerk of 
Pretoria, is at present on a visit to this country, and 
engineers, industrialists and others who are interested in 
the Pretoria development scheme, are invited to communi- 
cate with him through South Africa House, Trafalgar- 





square, London, W.C.2. 
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photographs, many of which show various parts of the 
from above. The commercial air-transport 
section contains a number of informative articles, among 
which may be cited “‘ Research and Civil Aviation,” by 


. Parker-street, Kingsway, London 
sent us a copy of the first issue of a new magazine, 


to publish every second month, commencing with the 
Articles on air travel 
sre, of course, a feature of the magazine, and these are 


cial Aviation,”’ by Mr, F. M. Green, and “ The Trend of | tunity of wishing the new venture every success. 


which the growth of air traftic is shown by means ©! 
statistics, graphs and diagrams, is also included. The 
| Magazine, in fact, contains something of interest for 4 
air travellers and for engineers and others active!) 


Woodward Nutt, ‘“‘ Economics of Commer- | engaged or interested in aviation. We take this i 
' he 





Commercial Aircraft Design,’ by Mr. M. Langley. A price per copy is 2s., and the annual subscription rat 
section headed, “ Interesting Facts and Figures,” in | 3d. 
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NATIONAL WATER SUPPLY. 
THE above words formed part of the title of a 

first leader in the issue of ENGINEERING for May 23, 

1879, and to-day we are still thinking of the same 


subject. The article referred to a conference on the 
question of national water supply, convened the 





AA t. Wilimett and Company, Townsville, North | previous week by the Society of Arts, and before 
ueensiand. « & gby, Adelaide, South Australia; Te al , i 
Melville and Mullen, Melbourne, Victoria, Tait Book | Which a number of valuable papers were read. This 


conference followed upon one held in 1878, as a result 
of action then taken by H.R.H. the Prince of Wales, 
who was very interested in the matter. In January 
of that year His Royal Highness, as president of the 
Society, wrote to the Council suggesting that the 
matter should receive the Society’s attention, and 
stating that the supply of pure water was exciting 
deep interest throughout the country, smaller 
towns and villages being dependent on accidental 
sources of supply often wholly inadequate for health 
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comprehensive scheme of a national character, 
adapted to the varying specialities and wants of 
the districts, whereby our resources might be turned 
to account for the advantage of the general body 
of the nation at large. 

Following upon this letter the Council promptly 


Council, for the appointment of a small scientific 
| commission, with the object first of all of collecting 
the necessary data, and next of establishing an 
organisation such as might ensure the existing 
abundant supplies being dealt with in such a way as 
to secure a regular provision both in town and coun- 
try districts of this first necessity for health and 
comfort, and strongly urging the Government to 
remedy the then existing state of affairs. The Society 
continued to keep the subject alive, and offered 
medals for papers to be considered at the congress 
which it called for May, 1879. The papers were 
required to deal] with the organisation of the country 
on national lines and various proposals were made 
for national and area or district boards. The first 
prize was awarded for a paper sent in under the 
motto “ Better late than never,” the author of 
which, when the award had been made, was found 
to be Mr. Frederick Toplis. A second award 
went to Mr. J. Lucas. The motto of the first winner 
seemed, we may suppose, appropriate at the time. 
It is quite evident that there was a large body of 
opinion that the whole subject had been much too 
long neglected. If such was the case then, what can 
be said of the fact that we are still much in the same 
state. Having regard to its activities of so long ago, 
although these were, curiously enough, not referred 
to, it was quite fitting that at the Royal Society of 
Arts meeting of Wednesday, the 3lst ult., the 
subject should be again revived by Mr. A. E. L. 
Chorlton, C.B.E. Indeed, one could have wished 
that our present Prince had followed the example 
of his illustrious grandfather, and encouraged the 
consideration of the topic by another national 
conference sponsored by the Society. In default of 
such broad treatment, Mr. Chorlton is undoubtedly 
doing good service in arousing renewed interest in 
the question, as he has done in the past months. 
It is true that with the interest he has also raised a 
good deal of opposition, as well as a great deal of ill- 
directed criticism. As we have already dealt on 
several occasions with the broad lines of the case as 
put forward by Mr. Chorlton, which in short 
amounts to the plea that water supplies should be 
dealt with on broad national lines to the best advan- 
tage of the country as a whole, we do not even 
propose to summarise his paper of last week, con- 
sidering that more service may be rendered by 
dealing with some of the criticisms raised at the 
meeting and elsewhere in recent weeks. 

One speaker said that Mr. Chorlton appeared to 
condemn the policy of present-day water engineers. 
How this can be read into Mr. Chorlton’s argument 
it is difficult to see. If records and references for 
the past 55 or more years be looked up, it will be 
seen that consistently there has always been a con- 
siderable section of the water-supply engineers in 
favour of co-ordinated national action and treat- 
ment in this matter. Any attempted list of such 
| references would be far too long to quote ; we have 
gone back to 1878-9 ; we could quote equally well 
| from speeches made this year or last. That water 
| engineers have been compelled in most cases to 
| work along isolated lines is not their fault ; it is the 
| consequence of the parochial methods and antique 
| form of legislation which have come down to us. In 
other ways we are finding out that the circum- 
scribed views of our forefathers are not suitable to our 
present-day needs. It was no error on their part, 
for they were not in a position to envisage the world 
we live in, with its vast increase of population, and 
the annihilation of distances. The time is certainly 
no less ripe now than it was 55 years ago, for an 
enlightened reconsideration of this problem. 

It is a common device to exaggerate some argu- 
ment into an absurdity, and then proceed to demolish 
it amidst the applause of an audience. This has 
frequently been done with Mr. Chorlton’s case, 
though we are prepared to allow that sometimes 
the exaggeration has been unconscious. But why 
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should the electrical grid as an engineering con- 





held its first conference, having invited previously 
the expression of opinions in the form of short papers 
from a number of eminent engineers and scientists 
of the day. But the matter did not rest there. 
| Interest was so keen that His Royal Highness again, 
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struction be so persistently used as a means for 
demolishing the principle of national co-ordination 
of water supplies ? It does not require a full-blown 
engineer to point out the difference between electri- 
city and water from a grid network point of view. 
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Hundreds, possibly thousands, of the boy holders of 
National Certificates could do this with ease, 
and we consider that many of the arguments which 
have been used in this controversy are hardly worthy 
of engineers of standing. Mr. Chorlton’s main 
point is co-ordination, coupled with the necessary 
linking up by degrees, and so far as we know, 
he has never advocated the immediate construction 
of a complicated trunk network. He has certainly 
replied to criticisms by showing that engineering 
problems are solvable instead of insurmountable, 
but he has never, to our knowledge, argued these into 
becoming indispensible features of an “only- 
possible’ scheme. The criticism that, like the 
electricity scheme, the whole thing would be top- 
heavy from the capital point of view is altogether 
beside the point, because there is no “ whole thing ” 


in present contemplation, to compare with the | 


electrical grid. 
Again, Mr. Chorlton has been termed an amateur 


in these matters, though he has had very many years | 


contact with the water-supply industry, and as a 
mechanical man now holds the highest position 
this branch of the profession has to offer. Such 
public criticism, we may add, however friendly 
the spirit in which it may be given, hardly comes 
with good grace from an individual to the Presi- 
dent of the Institution of which he himself is only 
a Member ; besides, it is not argument. 

Another argument raised against Mr. Chorlton’s 
proposal is that there is no need to try to sell more 
water; what is wanted it is said, is to get people 
to use less. Here, we think, is a great misconception. 
It is quite true that much of the water consumed 
is wasted, but the fact that the town dweller sins 
in this, is no just reason for denying to others the 
greater benefits to health, cleanliness and sanitation 
that a piped supply affords, as against a well in a 
backyard. The waterindustry is the only one which, 
in spite of the benefits it confers upon mankind, 
is always preaching reduced usage, although all our 
medical authorities, sanitarians, hygienists, eugen- 
philanthropists, health and welfare, and 


ists, 


| at sea and those in a power station on land. 
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survey is obvious, if alone from the fact that the 


Government has provided a Reservoirs (Safety Pro- | 


visions) Act, fo the proper operation of which the 
necessary data do not exist and are not likely to 
exist until they are collected nationally. 

When shall we take a broader view of these 
things? We have a National Government and 
recent years has clearly seen the trend in public 
services to national co-ordination ; yet water supply, 
the most vital of all, is treated as a veritable 
Cinderella—hardly worth troubling about and to be 
satisfied by a sop of a few pounds, given, it may 
be supposed largely to quiet the complaints to 
which the recent droughts have given prominence. 


POWER PRODUCTION ON LAND 
AND SEA. 


Tue production of power on land has always 
been very closely related to that at sea, and each 
has contributed much to the other. In many 
cases, however, the economy of the marine installa- 
tion has latterly, in some ways, dropped behind 
that of electric power stations on land. There are 
many points of resemblance between the conditions 
In both 
reliability and continuity of supply are of primary 
importance ; a breakdown, even for a short time, 
may lead to the loss of a ship and possibly large 
loss of life, while one on land may also cause great 
inconvenience and There is, however, one 
great difference in that on land it is easy to provide 
spare plant and to arrange for interconnection 


loss. 


| between stations; nothing of this kind is possible 
|at sea, though in large ships the situation is eased 


| 
screws. 


to some extent by the provision of twin or more 
Again, on land there are not the same 
restrictions of weight and space as there are at sea, 


|but in both ease of working, economy and first 


other propagandists of modern civilisation, throw | 


all their weight into the other scale. Improved 
supplies for drinking, and household use and 
sanitation, the provision and use of baths, &c., 


have for years featured in health congresses and 
meetings of all kinds. Whether they live in towns 
or elsewhere these things are of equal benefit to 
human beings, and it is to be expected that after 
vears of free education and lavishly furnished 
schools, the greater use of water should become 
more general. The suppliers of water, therefore, 
while they may preach less waste, cannot, unless 
they fly in the face of the great mass of public 
opinion, long continue to call for less use of water. 
That there is something wrong with the general 
outlook on this problem appears evident from the 
meeting of last week, as from other signs forth- 
coming. For instance, we recently had sent to us 
a copy of the address by the chairman of one of the 
local branches of the Institution of Civil Engineers. 
In this it was first of all argued that there were 
difficulties in the supply of water which could not 
be got over by “ the mere application of that magic 
word (grid) to water.” If this means anything, it 
implies that what has been put forward recently 
is largely fallacious. A little later, however, the 
same address states that if there is likely to be a 
shortage in any particular area, ‘‘something in the 
nature of a ‘grid’ scheme should be considered.” 
Later still it was pointed out that this was no new 
idea, and the speaker quoted words of his own of 
20 years ago, demanding treatment on the broadest 
possible lines for the benefit ‘of the community at 
large.” After all, this is all Mr. Chorlton has ever 
stood for, and it is extraordinary to us that so 
many seem to prefer to fight the electricity bogie 
than range themselves actively on the side of the 
rational and national study of the problem. 
Nationally we are slow moving. Only lately have 
we taken a step towards the proper investigation 
and recording of our water supplies, and even now 
the British Association's recent report is likely to 
be followed by nothing more than voluntary action. 
In Continental countries, which try to put these 
things on a proper basis, rainfall and stream gauging 
are public services. The need here for a public 


cost are of primary importance. 
An interesting paper bearing on this subject was 


read before the North-East Coast Institution of 
Engineers and Shipbuilders by Messrs. W. T. 
Bottomley, E. W. Corlett and F. Piercy. It was 


entitled “The Possibilities of Applying Improve- 
ments Effected in Modern Land Power Stations to 
Ship-Propelling Machinery.” In the course of the 
discussion, Mr. R. P. Sloan mentioned that when 
the North-Eastern Electric Supply Company, some 
32 years ago, were considering the new power 
station at Neptune Bank, Wallsend, in connection 
with the change over from 2,000 volts, 100 periods, 
single phase to 6,600 volts, 40 periods, 3 phase, it 
was decided to adopt marine reciprocating engines as 
the most reliable and economical to be had at that 
time, and as a result three 1,000-kW, 100 r.p.m. 
marine engines were installed. These proved most 
reliable, apart from some teething troubles, chiefly 
connected with the governor gear, resulting in 
difficulties in parallel running. It will, of course, 
be realised that the makers of the engines, who 
were accustomed to marine work, can have had 
little previous experience of the requirements of 
the governors in land work. A 1,500-kW Parsons 
steam turbine running at 1,200 r.p.m., at the time 
the largest built, was also early installed and, after 
some trouble withthe alternator, was so successful and 
economical that it was largely responsible forthe adop- 
tion of turbines in all the Company’s later stations. 
The first alternator was of the revolving armature 
type, as was the case with all the early turbo- 
alternators, but the combination of high voltage, 
large size and three-phase proved too much for the 
revolving armature type, and a new one with a 
stationary armature and revolving field, as is now 
universal, was substituted, and proved perfectly 
satisfactory. 

The heat ¢onsumption at that time was about 
22,000 B.Th.U. per kilowatt-hour ; now it is under 
10,000 B.Th.U. in many cases, and it is interesting 
to reflect how this has been brought about. The 
economy of a reciprocating engine increases by little 
or nothing in units above a certain moderate size, 
while that of the steam turbine in general, steadily 
increases with size. Instead of the 1,000-kW 
reciprocating set of thirty-two years ago, we now 
have steam turbine sets of 50,000-kW capacity, and 
often much larger. Steam pressure has risen from 
200 Ib. per square inch to 600 lb. per square inch, or 


[FEB. 9, 1934. 


! 
jeven more, and steam temperature from about 
500 deg. F. to 800 deg. F., with the possibility of 
| further increase as materials are improved. Th. 
vacuum has been improved, advantage has been taken 
of progressive feedheating, and also in some cases 
the steam is reheated between the cylinders of the 
|turbine. In the paper referred to above, the 
|authors show that for large turbines, taking as a 
standard 200 lb. per square inch and 600 deg. F. 
| steam temperature, and a 29-in. vacuum, an increase 
| of the initial temperature to 800 deg. F. would re 
| duce the heat consumption by 9 per cent. ; an increase 
| in the pressure to 600 Ib. per square inch, a saving of 
| 16 percent. ; the adoption of three-stage feedheating 
| would result in a reduction of 22 per cent.; and 
| reheating to 800 deg. F., of 27 per cent. At the 
| same time, the heat in the exhaust would be reduced 
by 36 per cent., which of course would mean that a 
; smaller condenser would serve, and an increased 
output would be obtainable for a given blade area 
at the low-pressure end of the turbine. Here, 
| marine turbines, by the help of gearing, have an 
advantage, in that they are not tied to definite 
speeds as is the case on land, owing to the periodicity 
of the supply ; for 50 periods, which is now universal, 
the speeds are 3,000 r.p.m. and 1,500 r.p.m. Thus, 
in marine turbines, the speed can be adjusted to 
give good blade area at the low-pressure end 
without excessive blade stresses. 


| The question now arises how far improvements 
| such as those noted above can be, or have been, ap- 
| plied to marine engines, and in the paper referred to 
the authors deal with three sizes of installation, 
namely, 200 shaft horse-power, 3,000 shaft horse- 
|power and 10,000 shaft horse-power, the latter 
providing 20,000 shaft horse-power in a twin-screw 
ship, thus covering the whole range from a good- 
|class tramp to a 20,000 shaft horse-power liner. 
| Below 2,000 shaft horse-power, it is probable that 
la reciprocating engine, combined with an exhaust 
| turbine, an arrangement proposed by the late Sir 


‘| Charles Parsons about 1906, is the best, but with 


| the reciprocating engine, on account of difficulties 
|in cylinder lubrication if there is much superheat, 
and of the necessity of keeping the feed-water 
pure, the economies mentioned above are difficult 
to attain in full. Thus, apart from the construc- 
tional difficulties connected with verv large 
reciprocating engines, turbines only are to be 
considered. Here it may be mentioned that, in 
the early days, the difficulty and almost impossi- 
| bility of making reciprocating engines of sufficient 
size was one of the principal reasons for fitting 
turbines to the Mauritania and Lusitania. This 
was undoubtedly one of the boldest steps ever 
taken in engineering, for, at that time, the largest 
land turbine available for tests was the 1,500-kW set 
at Neptune Bank, referred to above, while the 
largest turbine ship actually on service was nothing 
more than the cross-Channel boat, The Queen, of 
only 8,000 shaft horse-power. At one step the 
advance was made to the 68,000 shaft horse-power 
of the Cunard boats. 

With regard to pressure there is little to be said 
Pressures at sea are rapidly increasing, and are 
now often comparable with those used on land. 
This carries with it the substitution of water-tube 
boilers for the old Scotch marine type, which is 
unfitted for high pressure. Mechanical stoking is 
also making steady progress at sea, as is also the 
use of pulverised fuel, thus reducing the number of 
stokers required and the very heavy labour entailed 
upon them, as well as increasing the economy. i! 
fuel is largely used at sea, where ease of bunkering. 
higher calorific value and reduced staff in man) 
}eases make it preferable to coal, in spite of the 
extra price. Economisers are rarely used, however. 
but air heaters are common. Steam temperatures 
at sea have, as a rule, been rather lower than on 
land, but are tending to rise. Progressive feed- 
heating is also being introduced, and is likely to 
make further headway in the future. Reheating, 
so far as we know, has not been used, but ther 
seems to be little reason why it should not be adopted, 
as in many ways it would be more easily appli 1 
at sea than on land. Marine machinery runs under 
steady load conditions, except in the worst weather, 
and there is no danger of the load being suddenly 
thrown off, as on land. It is thus unnecessary ¢ 
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have sensitive governors on the low-pressure inlet 
to prevent racing due to the thermal capacity of 
the reheater system. Also, a marine plant runs 
on the unit system, that is, one group of boilers is 
provided for a turbine installation; thus the 
reheaters can be incorporated in the main boilers, 
and it is not necessary to run separate reheater 
units, as is done in power stations. There seems, 
therefore, no reason why reheating should not be 
adopted at sea, with its consequent economies. 

In many cases, undoubtedly, condensing plant 
at sea is capable of improvement. Condensers are 
often more heavily loaded than on land, and the 
ratio of cooling water to steam is often less, although 
the former is of unlimited quantity. Exhausts are 
also often very cramped. There is little use in 
having a good vacuum in the condenser if there is 
a large drop from the turbine blades to the con- 
denser. The argument put forward is that there 
is not room, but it is most probable that the extra 
weight and space would be more than saved by 
the reduction possible in boiler and bunker capacity. 
The importance of this is obvious when it is remem- 
bered that there is a reduction of consumption of 
from 2} per cent. to 3 per cent. for each } in. be- 
tween 28 in. and 29 in., or that a reduction of 4 deg. 
F. in the exhaust temperature is equivalent to 
about 1 per cent. 

It is evident that, just as some thirty-two years 
ago the power station engineer was learning lessons 
from the marine engineer, now the marine engineer 
needs carefully to study what is being done on land, 
with a view to making the best of what progress 
in engineering places at his disposal. 


THE NEW YORK AUTOMOBILE 
SHOW. 


Tue thirty-fourth annual National Automobile 
Show was held at the Grand Central Palace in New 
York from January 6 to 13 inclusive. The exhibi- 
tion is, like the Olympia International Motor 
Exhibition, an annual affair and is held under the 
auspices of the National Automobile Chamber of 
Commerce. On this occasion twenty-seven leading 
makers of passenger cars, several producers of com- 
mercial vehicles and more than one hundred acces- 
sory and parts manufacturers exhibited new models 
and equipment. 

The cars of 1934 incorporate, to a greater extent 
than in recent years, important changes in chassis 
construction and body design. Noticeable among 
the modifications are individual springing of the 
front wheels and the application of streamlining or 
aerodynamic principles to body design, making 
them definitely departures from conventional types. 
By these and other methods designers have sought 
to increase the power-weight ratio, to provide 
greater riding comfort, increased seating capacity, 
improved visibility and easier steering. Better 
weight distribution, with consequently improved 
stability on the road, is attained in many of the 
new models. A number of improvements, particu- 
larly in the cooling and oil systems, are found in 
the engines of the latest cars. Horse-power in many 
cases is higher, and by paying increased attention 
to carburation and manifolding, greater fuel mileage 
has been secured. The new year brings with it a 
wider adoption of aluminium cylinder heads to 
permit of higher compression with ordinary fuels. 

The most noticeable changes are associated in body 
design with streamlining, which is now adopted to 
a greater degree than ever before. The tendency 
in this direction became evident a few years ago, 
but its importance was stressed at the 1933 Auto- 
mobile Show, at which the Pierce-Arrow Company 
showed one of their 10,000-dol. models streamlined 
throughout. At the moment there are two schools 
of body design: one favours the exterior charac- 
teristics of the maker, as expressed in previous 
years’ models, but with new styling; while the 
other champions bodies of which the exteriors 
reveal a decided trend towards projectile form, with 
egg-shaped front and a fish tail, or beaverlike tail, 
rearend. Some of these are known as “ tear drop ” 
_ air flow,” “aerodynamic” and other types. 
Contours are smooth and blended and suggest speed, 
even when the car is standing, thus making a wide 
*ppeal. The new bodies also respond to public 


demand for more spacious and more comfortable | be confined here to a few outstanding features. 
interiors, giving plenty of leg room, front and rear, | Greater horse-power with a given bore and stroke, 
more head room and easier entrance and exit. |and even with smaller piston displacement, is now 

One of the features of the aerodynamic body is | secured by increasing the crankshaft revolutions per 
the excellent visibility secured with it. The wind-| minute. In most instances, this greater power per 
screen is made wider than hitherto and has been | cubic inch of piston displacement is credited to the 
brought back close to the steering wheel, giving|new aluminium alloy high-compression cylinder 
the driver a much greater range of vision vertically | heads introduced on several new cars, together 
than is usually the case. The front of the wind-| with lighter reciprocating parts, including alumin- 
screen has been bevelled, thus bringing the front | ium-alloy connecting rods. Similar refinements and 
pillars farther back. This has the effect of increas- | improvements have been made in the conventional 
ing the horizontal angle of vision considerably.| type of head. Improved speed and acceleration 
With the upper edge of the windscreen close to the | and the consumption of less fuel, accompanied 
driver’s eye, it is possible to look upwards at a much | by slower and reduced accumulation of carbon 





sharper angle, in this way eliminating common | deposits, 
| compression ratios as high as 6-3 to 1, it is claimed 


difficulties in observing traffic lights, &c. 


results from these changes. Despite 


The choice of colours and colour combinations | that a straight run of fuel can be used without 


offered is more varied than ever before. As for| detonation. 


upholstery, cushions are deeper, springs softer, and 
seat backs are designed with more regard for anato- 
mical requirements to ensure ease and comfort— 
some are higher, giving full support to the shoulders. 
Upholstery is carried out in numerous new fabrics, 


of an enduring character and is easily cleaned. | 


Finger-tip adjustment for front seats is also a 
noticeable innovation. 

Body-ventilating systems, introduced last year, 
are being more widely adopted as standard equip- 
ment. A number of new designs, incorporating 
practica] features, augment the older systems. The 
lowering and lengthening of the bodies of five- 
passenger cars has given an impetus to ventilation 
and air conditioning of the interior, since their 
initial introduction at last year’s Show. Consider- 
able improvement has been made and a number of 
new features for providing fresh air in the cars were 
shown and practically demonstrated. One of the 
newer systems said to add materially to driving 
comfort, embodies ventilating vanes which are 
integral with the front windows. These vanes may 
be adjusted as desired, to scoop air into the body 
or to create an extracting effect, drawing out bad 
air and cigar smoke. The design differs from 
conventional systems in that the complete front 
windows may stil] be raised or lowered as a unit, as 
with the usual windows. This is due to the fact 
that the integral vanes are flush with the window 
panes when in the closed position. Rear-quarter 
windows are now hinged at their forward sides and 
may be swung outwards so that stale air may be 
drawn from the interior. This system provides for 
six different degrees of ventilation by varying 
adjustments. 

The idea of independent springing is not new, for 
the demand for easy riding has always been present, 
especially in short-wheelbase cars. Manufacturers in 
Europe have, of course, employed forms of inde- 
pendent suspension for some time, and as long ago 
as 1913 a number of small cars in the United States 
were so equipped. The Imp cyclecar, designed by 
Stout, had two transverse springs, one above the 
other, acting as the front axle. While better 
riding quality was the aim some years ago, the 
need for separate wheel action has increased with 
the introduction of balloon tyres. Such tyres 
upset front-end stability and brought with them a 
host of troubles, which have called for one correction 
after another as time went on. Now, with still 
larger and softer tyres, coupled with more sensitive 
front springs, and the necessity for freedom from 
“shimmy,” “tramp,” and other front wheel and 
steering actions and reactions, the need for a drastic 
departure from convention has resulted in a wide 
use of independent suspension. 

The forked-lever type of independent suspension 
used by Messrs. General Motors and Chrysler,employs 
two Vee-shaped members, above and below the frame, 
respectively, to which the wheels are attached at 
the points, while the open ends are attached to the 
frame. Between the forks is a vertical coil spring, 
carried in suitable supports. The forks move up 
and down with the wheel, compressing or stretching 
the spring, the two wheels being independent of 
each other. Shock absorbers are mounted above 
and act on the top fork and spring. Another 
prominent design is of the parallelogram type, the 
essentials of which are evident from its name. 

A limited survey prohibits discussing the diver- 
sities in engine design in detail, and attention must 











Accompanying advantages include a 
reduction of maximum connecting-rod bearing loads, 
better bearing lubrication, increased valve life by 


jreason of lower exhaust gas temperature, cooler 


sparking plugs, and lower oil temperatures, &c. 

While there are many examples of carburettor 
and intake manifold changes, an outstanding 
improvement is the Graham supercharger. Duesen- 
berg has previously used a supercharger, and certain 
models of foreign cars like the Mercedes-Benz are 
so equipped. The Franklin cars have employed a 
supercharging system, but among the Graham 
models an engine-driven blower is used on the 
De Luxe “eight.” With this device the engine 
develops 135 h.p. at 4,000 r.p.m., at which engine 
speed the supercharger blower is running at 
23,000 r.p.m. (racing-car superchargers run at as 
high as 60,000 r.p.m.). The unit is placed between 
the manifold and carburettor, the drive being 
off the pump shaft, by worm and wheel. The 
makers of Pierce, Pontiac, Auburn and other cars 
have adopted various methods of ensuring that the 
cylinders are more effectively charged. Improve- 
ments in passages and combustion chambers have 
been adopted, in Pierce-Arrow, Ford and other 
models. 

As already stated, revolutions for the 1934 power 
units have in general been stepped up. Whereas 
3,600 r.p.m. engines were the exception last year, 
and the majority were below that, this season 
engines with from 3,800 r.p.m. to 4,000 r.p.m. are 
not uncommon. The Hudson Company claim as 
low as 30 Ib. or better per horse-power in their 
Terriplane model. 

All cars now have downdraught carburettors and 
in some cases as, for instance, in the Ford cars, 
improvements have been made by means of dual 
carburettors and manifolds. This is said to give 
greater economy and better and more uniform mix- 
ture distribution. All the General Motors cars 
now have the octane selector used last year on the 
Chevrolet cars. This allows of an alteration in 
spark advance being made according to the fuel 
to be used. Refinements introduced in the matter 
of fuel supply to the cylinders include automatic 
control of the choke. More metric sparking plugs are 
used as standard equipment. Further, makers 
have adopted the hardened inserted type of valve 
seat, which requires less frequent valve regrinding. 

A new type of aluminium piston is making an 
appearance, having an oxidised surface. It is used 
on two General Motors cars, as well as on the Lincoln 
and others, and it is stated that the tendency to 
score is reduced and oil adheres to the surface more 
readily. The T-slot as used on Plymouth and other 
cars is still popular. New types of engine bearing 
are also noticeable as, for example, the copper 
alloy used by Lincoln. While there have been 
minor crankshaft changes, the most significant 
change, especially from a production standpoint, 
is Ford’s cast alloy-steel shaft. 

All Nash cars this year have twin-ignition. 
Buicks have the automatic dual control, making 
use of the accelerator pedal or throttle which works 
only when the ignition switch ison. Nash cars have 
clutch-pedal control for the starters ; others use the 
accelerator pedal for this purpose. 

Larger generators have been installed so as to 
keep the batteries better charged for winter starting, 
in spite of ever-increasing load in the way of lights 
and radio equipment. 

Engine lubrication systems on the new cars 
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reveal improvements, not only to ensure more 
effective, but also more economical, lubrication. 
Among the refinements may be mentioned the 
filtering of the oil and cooling it before it reaches 
the bearings, and the warming of the lubricant in 
cold weather. All oil in the new eight-cylinder 
Packard engines, for example, is filtered and cooled 
before going to the bearings, by means of a new 
oil conditioner. In cold weather, it is also quickly 
warmed up. The Stutz hydrothermic engine lubri- 
cation control operates by circulating the water from 
the engine through the oil viscosity-control unit. 
On starting the engine, the water does not 
circulate through the radiator but only through 
the oil heater and intake manifold heater, until 
they have been brought up to the proper operating 
temperatures. Ford has introduced a quicker 
oil return to the pumps and has new type piston | 
rings. On the Lincoln cars an oil temperature 
regulator has been added. 

The frames of practically all cars have been 
modified in the direction of greater stiffness. Box 
sections extending the full length of the rails, instead 
of part way, are seen now on Auburn, Pierce-Arrow, 
and other models. The so-called X and A types 
prevail, with a few makes showing deeper side rail 
sections. 

The unified body-frame structure is the first 
abrupt departure from the engineering practice 
of building a frame and mounting a body on it. 
\s a matter of fact, the industry has been working 
up to a unified form by constantly strengthening 
the frame with box section and cross members— 
making it more and more rigid so as to avoid 
distortion and the transmission of movement to 
the body. In the Chrysler-De Soto design, the 
whole frame-body 1s a unit. 

The Hupmobile chassis is provided with a 
torsional stabiliser, so called, which utilises a system 
of triangular bracing in which steel tubes around 
and above the engine tie together the body, frame 
and fenders. More specifically, two steel tubes 
run forward over the engine from the points of attach- 
ment to the upper outer edges of the dash, coming 
together at a joint just above the second and third 
cylinders. From this triangled apex, another 
steel stay-rod runs forward to the radiator. For- 
ward and downward from the same point run two 
additional steel tubes, one on each side of the 
engine. These two tubes are bolted to the foot 
of the front frame cross member just behind the 
radiator. Two additional tubes run from the same 
apex, one on each side of the motor, and support 
the fenders. The manufacturer claims that by 
this means stresses are largely neutralised and 
front end “tramp” and “ shimmy ” eliminated. 


The side-sway eliminatorintroduced on Hupmobile | 


cars in 1933 is now being used on other makes. 
This stabiliser is a round bar of spring steel assembled 
across the rear end of the chassis, and tightly secured 
to both shock-absorber arms. When one side of 
the car tends to roll when rounding curves, a 
resisting “wind-up” action takes place in the 
stabiliser bar, which reacts to keep the body from 
rolling and maintains the car on an even keel. 

On Chevrolet cars a new type of frame is intro- 
duced, said to be twenty times stiffer than that in 
previous models, and designed to impart support 
and rigidity where necessary to suit independent 
front wheel suspension. This frame embraces what 
has been termed “KY” bracing. The principle 
consists of a series of horizontal braces so situated 
8 to form the letter “ K " at the centre of the chassis 
und the letter “ Y” between this K and the front 
end. On La Salle models a double bar bumper has 
been adopted, stream.ined to deflect gravel. It is 
cushioned against impact by means of built-in coil 
springs. 

Perhaps steering has received more attention than 
any other chassis unit, apart from the modification 
of springing embodied in the various independent 
wheel suspensions. General Motors cars have 
developed an entirely new system of centre-control 
steering, in which there is a separate steering tie rod 
for each wheel through which steering movement is 
transmitted. Directly in the centre of the frame 
front cross-member, the tie rods connect with one 
arm of an L-shaped lever, the other arm of the 
lever connecting with the drag link of the steering 
mechanism. The tie rods are independent of each 


| continue to provide automatic gear shifting. 





ENGINEERING. 
other. Being pivoted from a central point, they 
maintain a constant correct relationship between 
each front wheel and the steering mechanism. 
A new worm-and-roller type of gear, particularly 
developed for “ knee-action ” wheel suspension, has 
an overall action ratio of 19:1 for the six-cylinder 
Oldsmobile and 20:1 for the Oldsmobile “ Eight.” 

Other makers have changed their steering reduc- 
tion gears or modified the steering layout. Needle 
bearings have found their way into the steering- 
gear cross shafts on many makes, and “sticky” 
steering has been eliminated where the tendency 
was indicated. 

Dodge and other Chrysler cars had an advanced 
design of steering last year, but in the 1934 cars 
this has been modified. Known as cross-steering, 
the system employs a steering or pitman arm 
mounted under the gear housing and connecting 


| with a very short drag link, operating transversely. 


The drag link is right behind and parallel with the 
divided tie rod. The tie rod inner ends are con- 
nected to an idler arm which extends forward to 
a frame cross-member and backward to the end of 
the drag link. It is said that it produces a remark- 
ably easy motion without permitting movement or 
vibration from one end or the other to be communi- 
cated to the steering wheel. 

Clutches present no radical changes, save in the 
direction of softer action. More cars are fitted with 
the Bendix vacuum control. The Lincolns have a 
new single-plate unit and on Plymouth models the 
plate is now faced with woven lining on one side 
and moulded on the other to equalise wear. Trans- 
missions are constantly being changed as to detail 
to obtain greater quietness, and there is thus an 
increase in the number of cars using all-helical gears 
even for first gear and reverse. Free wheeling is 
in much the same state as last year. Needle bearing 
universals are the rule, some makes using rubber 
at the joints to damp out vibrations. The Reo models 
On 
the 1934 Hudson models the transmission is now 
designed so that the low and reverse gears are 
automatically demeshed when second and high are 
engaged or when the transmission is in neutral. 
This makes for quiet running. The main shaft is 
carried on a needle bearing said to give improved 
anti-friction qualities with long life. Lubrication is 
assisted by a device incorporated in the constant 
mesh gears which draws the oil through the gears, 
instead of permitting it to be thrown off the gears 
by centrifugal action. 

As regards brakes, application is increasing of the 
hydraulic principle, notably on such makes as 
La Salle, Oldsmobile and the new Auburn. In these, 
the regular Bendix duo-servo shoes are used, but 
they are operated hydraulically. The hand brake in 
these three instances is mechanically operated and 
acts on the rear wheels. De Soto and Dodge cars 
have larger brakes. Vacuum servo gear is seen 
on many more cars, including the Buick, Chrysler, 
Auburn and De Soto models. Mechanical servo 
gear of the Stewart-Warner type is still adopted 
on the Pierce-Arrow, which also has new high- 
carbon steel drums, while a shield has been added 
to prevent grease from the kingpin reaching the 
brakes. 

The shock absorbers fitted to the new Auburn 
models are of novel design. They are connected 
directly to the frame and axle without the use of 
arms, and are claimed to have from five to eight 
times the capacity of conventional shock absorbers. 
They are said to give more uniform contro] and to 
be unaffected by changes in temperature. 


THE ENGINEERING OUTLOOK. 
VI. 

As anticipated at the beginning of 1933, the 
marked improvement in the machine-tool industry 
which took place during 1932 has not been lost. 
At the same time, the year 1933 was not as satisfac- 
tory as might have been hoped. The record level 
of exports reached in 1932 proved to be temporary 
and but for a marked revival of home demand, 
especially in the latter half of the year, this branch 
of engineering would have been in a serious plight. 


Macuing TOOLs. 


The revival of the home market owed nothing at all | firms, however, indicates that employment was 


to any stimulus of national reconstruction inspired 
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| oraided by Government. It was ascribable entirely 
|to the need for replacements long overdue in so 


many industries, as soon as a lifting of the depressio: 








TaBLe I.—2Zzports of Machine Tools Manufactured in th: 
United Kingdom. 
| | 
Month | Index Value a 
ont. Average. Volume. 1913 = ; (1913 
y ge. | ( 100). | per ton. | *"jo0) 
! | | 
Tons. £ 
1913 1,378 | 100 61-2 100 
1922— | 
Ist Qr. | 4,162 84 135-5 | 221 
2nd ,, | 924 67 | 130-2 | 212 
3rd ,, 737 63 132-6 216 
4th ,, | 1,181 85 110-0 179 
1924— ! 
ist Qr. } 843 61 109-8 179 
2nd ,, 959 69 111-5 182 
Srd 1,118 81 111-3 181 
ath ,, 1,078 78 120-6 197 
1926- 
Ist Qr. 1,262 91 115-8 189 
2nd ,, 1,066 77 105-2 171 
3rd ,, 1,162 84 112-7 184 
4th , 1,034 75 117-6 192 
1928— 
Ist. Qr. 1,137 82 130-9 213 
2nd ,, 1,242 | 90 115-4 188 
8rd ,, 1,133 | 82 110-7 180 
4th ,, 1,339 97 128-8 210 
1929— 
Ist Qr. 1,408 102 135-3 221 
2nd ,, 1,381 100 128-9 210 
Srd ,, 1,267 91 138-0 225 
4th ,, 1,355 98 128-6 210 
1930— 
Ist Qr. 1,304 94 130-8 213 
2nd ,, | 1,157 84 134-0 219 
3rd ,, 1,079 7 134-6 19 
4th 1,099 7s 134-7 220 
1931— sl 
Ist Qr. 998 72 150-6 246 
2nd ,, 982 71 146-7 239 
3rd ,, 1,019 73 133-5 218 
4th ,, 1,874 136 137-0 92 
1932 
Ist Qr. 2,020 147 134-6 220 
2nd ,, 2,048 149 | 147-9 242 
$rd ,, 2,133 155 113-6 186 
4th ,, 1,742 126 129-4 211 
1933 
Ist Qr. 1,006 73 152°3 249 
2nd ,, 803 58 145°0 237 
3rd 565 41 133 °4 218 
4th 593 43 130°4 213 


seemed to be in sight. The prosperity of the motor 
industry, always a good customer of the machine- 
tool industry, was also a fruitful source of orders. 
No separate official statistics of employment are 
available for the machine-tool industry. A private 





Taste IJ.—Imports of Machine Tools Retained in the 











United Kingdom. 
! 
Index , Index 
. , Value = 
Monthly Average. | Volume. sa ay per ton. = = 
Tons. £ 
1913 312 100 91 100 
1922 
Ist Qr 275 88 110 121 
2nd ,, 216 69 111 121 
Srd ,, 332 106 128 141 
4th , 251 80 27 139 
1924— 
Ist Qr. 198 63 179 196 
2nd ,, 188 60 182 199 
3rd 320 102 156 171 
4th , 257 82 166 181 
1926-— 
Ist Qr. 634 203 111 121 
2nd ,, 509 163 130 142 
3rd 622 194 115 12¢ 
4th 777 249 110 120 
1928— ; is 
Ist Qr. 72 232 148 162 
2nd ,, 553 177 170 186 
Srd ,, 769 246 162 178 
4th ,, 784 251 156 171 
1929— ; ‘ 
lst Qr 771 247 161 176 
2nd , 892 285 180 197 
3rd , 867 277 195 214 
4th ,, 1,038 332 164 180 
1930— ia a5 
Ist Qr. 1,130 362 155 17 
2nd ,, 980 314 150 165 
3rd ,, 548 175 180 19% 
4th ,, 905 290 144 155 
1931— - 
Ist Qr 493 158 164 1 
| 2nd,, 1,167 374 124 136 
3rd ,, 773 247 146 164 
4th 1,062 340 167 184 
1932— 
Ist Qr 523 167 209 2 
2nd ,, 27 fatal 210 - 
Srd ,, 391 125 142 l 
4th ,, 294 94 299 
19383 
Ist Qr 282 rt) 219 -+ 
2nd, 236 76 228 2 
3rd 251 aD 55-6 ye 
4th 304 o7 295-6 2 
investigation covering a representative sample ot 


t 
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92 per cent. of the 1928 level, while over 10 per cent. 
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TABLE III.—INTERNATIONAL EXPORTS OF MACHINE TOOLS. (£000’s OMITTED). 




















































































































- 1924. 1926. 1928. 1929. 1930. 1931. 1982. 1933 
— i agro Bs Eek? Save Bieri ee EE IE | 
| Per Per Per Per Per | Per | Per || Pet 
£ cent. £ cent. £ cent. £ cent. £ cent. £ cent. £ cent. || £ cent 
United Kingdom | 1,862 | 15-9] 1,582 13-8 || 1,770 10-8 || 2,158 10-2 || 1,856 8-0 || 2,062 8-0 3,139 14-3 || 1,267 7-9 
Germany ++ | 2,769 32-2 4,590 41-5 6,937 40-4 8,939 42-2 11,118 47-9 13,596 52-8 13,994 63-4 || 11,300 70-8 
U.S.A. : 3,304 38-5 3,886 35-1 7,013 40-9 8,401 39-6 8,640 87-3 8,949 34-7 3,906 17-6 1} 2,240 14-0 
France .. oo J 663 7-7 659 6-0 92 4-6 933 4-4 873 3-8 655 2-5 650 2-5 1| 626 30 
switzerland es | 488 | 5-7 403 3-6 659 3-8 772 3-6 702 3-0 503 2-0 484 2-2 || 536 $4 
| ha i ort} | a t 
Total | 8,586 | 100-0 |} 11,070 100-0 || 17,171 100-0 || 21,918 100-0 || 23,189 100-0 | 25,765 100-0 || 22,073 | 100-0 || 95,969 100-0 
| | 
TABLE IV.—INTERNATIONAL EXPORTS OF MACHINE TOOLS. (LONG TONS). 
pas TT] 
| 1924. 1926. 1928. 1929. 1930. 1931. 1982. 1933 
— —_ ————$—_—___—_—_—_— | ———_—_—— —— 1 - —_—_—__— ae cy OO — SH 
Per Per Per Per Per Per Per Per 
Tons. cent. Tons. cent. Tons. cent. Tons. cent. Tons. cent. Tons, cent. Tons. cent Tons. cent 
United Kingdom | 11,995 21-1 || 13,572 15-6 || 14,554 14-8 | 16,234 13-8 || 13,915 8-8 || 14,621 8-5 || 23,773 16-9 || 8,900 9-3 
Germany a 33,502 59-0 59,686 68-9 70,557 71-8 86,795 73-8 127,749 81-0 || 145,353 84-9 || 111,729 79-4 81,100 84-7 
France | 8,515 15-0 11,413 13-2 10,164 10-3 11,202 9-5 9,436 6-0 6,465 3-8 8,900 2-7 4,400 4.6 
Switzerland 2'308 4-9 1,973 2-3 3,070 3-1] 3,456 2-9 6.709 4-2 || 4,736 2-8 || 1,454 1-0 || 1,380 1-4 
Total 56,820 100-0 | 86,644 00-0 | 98,345 100-0 | 117,687 100-0 157,809 100-0 || 171,175 100-0 || 140,856 | 100-0 95,780 100-0 
—_ U susie 
of those employed were on short time. Both in| A situation has now been reached in which the | Blanc is led through a pressure tunnel and pipe 


1924 and 1930, roughly one-third of the production 
of this branch of engineering was exported. Exports, 
particulars of which are given in Table I, are a 
constantand important proportion of production, and 
normally provide a useful indication of the activity 
of the industry. Although this was not the case in 
1933, these series are included in the usual form. 

The highest point in machine-tool exports was 
reached in November, 1932, since when there has 
heen a progressive decline, until by the end of 1933 
the volume was little more than a quarter of the 
figures during the first half of 1932. Disastrous as 
this appears, this drop is entirely accounted for by 
the cessation of exports to Russia, whose orders 
ceased for political reasons, as if by the turning off 
of a tap, at the beginning of the year. Apart from 
this country, which in 1932 took four-fifths of our 
exports, there was a slight improvement, though, 
owing to the general state of international trade, no 
extensive business was possible. South Africa and 
Australia were both better markets in 1933. Demand 
from India and Europe was maintained, while the 
remaining countries registered a small decline. 

The home market, during 1933, was more than 
maintained, and the benefit accrued entirely to the 
British industry, thanks partly to the new tariffs, 
and even more to the depreciation of sterling. Net 
imports remained throughout the year at a level 
lower than in 1913, and from one-half to one-third 
of that which has prevailed since the war. These 
statistics are given in Table IT. 

The most striking feature of this table is the 
continuation of imports at an exceptionally high 
value per ton. It is regrettable that, even with the 
assistance of artificial aids, the British industry is 
unable to secure this business. For a great indus- 
trial nation, our active balance of trade in machine 
tools is far from satisfactory. Exports in 1930 
exceeded imports by 150,000/. ; in 1931, by 500,0007. ; 
in 1932, by 2,100,000/.; and in 1933 by only 
426,000/, 

Outside the British market, the comparison of 
international exports of machine tools affords the 
best criterion of the competitive situation. In 
Table ITI, the declared value of these exports in 
pounds sterling converted at the average rate of 
exchange for the year, and in Table IV their volume, 
‘re given for some post-war years. 

A severe contraction in both the volume and 
value of international exports must be recorded 
for 1933. Apart from the special factor of Russian 
orders, it will be seen that the British industry has 
done well to maintain its figures when most other 
countries have failed to do so. With the eclipse 
of the United States, the supremacy of Germany is 
undisputed, though in 1933, for the first time since 
the war, even German exports have decreased. 
As regards values, the total of these exports is now 
only twice as great as in 1924, but while British 
exports are less than in 1924, Germany’s are four 


ordinary competitive factors, even when assisted 
by a favourable exchange position, cannot surmount 
Governmental barriers. Neither has there been any 
indication of special care for the engineering industry 
when our own Government has been negotiating 
bilateral treaties with foreign nations. 

At least it can be said that the depression has 
been turned to good account by the British industry, 
from a technical standpoint. In almost every 
branch of machine-tool construction, important 
advances have been made, and in this respect the 
industry can face the future with assurance. As 
regards export business, the dominating considera- 
tion for the moment is that of our political relations 
with Russia. On the one hand, the advent of a 
Nazi Government in Germany disposes, for political 
reasons, of the nearest and most powerful com- 
petitor. On the other, Russia’s new rapprochement 
with the United States introduces a new potential 
source of supply. Already reports are current of 
the resumption of work in this country on orders 
suspended as a result of the political upset between 
Russia and Great Britain, while new orders are 
under discussion. If the anticipated settlement is 
reached, the British industry should secure a good 
proportion of the large orders waiting to be placed. 
Apart from Russia, only a slow improvement, if 
any, can be expected in view of the conditions of 
international trade. 

In the home market, the continuation of a steady 
revival may be reasonably anticipated. With so 
large a mechanical equipment, and _ therefore 
demand for replacement after so long a period of 
acute stringency, in which replacement has been 
deferred, there can be no doubt that ample potential 
demand exists. With the improved financial 
liquidity of industry and the justification of antici- 
pated profitable trading, it is hkely that this demand 
will be made effective. The depression, for the 
machine-tool industry, has been less severe than for 
many branches of engineering. Moreover, there are 
indications that at the worst period, production 
was not altogether unprofitable. The prospects of 
the machine-tool industry are for a brighter year in 
1934 and, apart from the unexpected, for a final 
emergence from a period of difficulty. 





Tue Lac Norm Pree Fatvre. 


ReEoeEnt discussions in this country on the possi- 
bility of storing electricity by pumping water into 
elevated reservoirs during off-peak periods, and 
subsequently utilising it at times of maximum 
demand, lend an added interest to a report on an 
accident which occurred at the Lac Noir station, in 
the Vosges, on January4. This scheme involves the 
utilisation of two natural lakes—Lac Blanc and 
Lac Noir—which are separated from one another, 





times as large. From this point of view, the 
position of the British industry is not very creditable. 





vertically by about 115 m. (377 ft.) and horizontally 
by about 1 km. (0-6 mile). The water from Lac 





line to a station on the shore of Lac Noir, in which 
generating plant with a capacity of 70,000 kW. 
when operating under a minimum head of 85 m., 
(279 ft.) will ultimately be installed. At the maxi- 
mum head, the capacity will be increased to as 
much as 120,000 kW. The station will also contain 
three pumps, each with an output of 13 cub. m. 
(460 cub. ft.) per second, and one pump with an 
output of 8 cub. m. (282 cub. ft.) per second. The 
turbines, alternators and pumps are permanently 
coupled together, all the rotating parts being sus- 
pended from a single thrust bearing which is sup- 
ported on the upper alternator spider. Two of 
the sets were placed in operation in November, 
1933, and had run satisfactorily until the day of 
the accident, when a manhole branch located in 
the distributing piping near the power station 
burst at static pressure, owing, it is stated, to 
fatigue. This tore the pipe itself open for a 
length of about 7-5 m. (25 ft.), causing a sudden 
reduction in pressure and damage to the regula- 
ting gear of the pump which was then working. The 
jet of water also demolished a high-tension mast, 
causing a short-circuit and a complete shut-down 
of the plant, while, as a result of the flooding nine 
people Jost their lives and considerable material 
damage was done. The position was rendered 
more serious by the fact that the remote-control 
gear for operating the throttle valves at the lower 
end of the pipe-line was out of action and that 
the man sent to cut off the water attempted to 
close these first before shutting the valves at the 
upper end. The result was a certain amount of 
further damage, though eventually the flow was 
stemmed and the overflowing of Lac Noir, which 
had been filled by the occurrence was prevented. 
The failure is the more mysterious since all the 
material forming the pipe lines had been subjected 
to stringent tests both during manufacture and 
on the site. At the moment, the trouble, in fact, 
can only be ascribed to a hidden fault in the metal 
itself, as the fracture neither occurred in the welded 
seam nor within a short distance parallel to the latter. 
The matter is, however, being further investigated 
by a committee specially appointed for that purpose. 

TELEPHONE PROGRESS IN THE LONDON AREA. 

According to a report prepared by the Controller 
of the London Telephone Service and the Super- 
intending Engineer of the London Engineering 
District, about one half of the calls made by sub- 
scribers in the area during 1933 were originated 
at automatic exchanges. Ten new exchanges 
of this type were opened during the year, making 
59 in operation within a ten-mile radius from 
Oxford Circus, while three more are in course of 
construction. Two manual exchanges were also 
opened. There are now 244 exchanges in the 
London area, with 477,000 exchange lines, an 
increase during the year of 14,000, or about 3 per 
cent. There was an increase of about 4 per cent. 
in the number of telephones, the total at the end 
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of the year being 820,000, as compared with 787,000 
twelve months previously. The number of calls 
originated was nearly 800,000,000, an increase 
of about 7 per cent. A total of 6,000 junctions 
have been transferred to the voice-frequency key- 
sending method of working, whereby operators 
at manual exchanges can reach subscribers con- 
nected to automatic exchanges without the inter- 
vention of a second operator, and the system is 
being extended to enable an operator to obtain 
direct connection with any subscriber within a 
ten-mile radius of Oxford-circus. Many of the 
public telegraph lines to the Midlands and North 
have been replaced by voice-frequency channels 
operated over trunk lines. To provide these chan- 
nels, telephone trunk lines are associated at each 
centre with generators producing alternating 
currents at eighteen different frequencies. As 
many as thirty-six telegrams may be transmitted 
simultaneously over a four-wire circuit without 
interference with each other or with telephone 
conversations taking place on the same cable. 
The Teleprinter and Telex services have been 
considerably extended, and “on demand” calling 
is now possible during certain hours from exchanges 
in the London area to the “ toll” areas in which the 
terminal Continental are situated. The 
same system was extended to all the “toll” areas 
served by the trunk centres with which London has 
direct connections, while the transfer of the control 
of toll calls to the exchanges within the London 
five-mile circle has resulted in improved signalling 
conditions and speedier service. There is now 
practically no transmission loss between London 
and other telephone zone centres. This has enabled 
alternative routings to be made effective, thus 
reducing delay and increasing the carrying efficiency 
of all groups of lines. 


towns 


Troiiey-’ Bus DEVELOPMENT IN Lonpon. 


As we anticipated when the announcement was 
made a couple of months ago, the proposal of the 
London Passenger Transport Board to seek powers 
to convert certain of their tramway routes to trolley- 
*bus operation, and to extend this method of working, 
has aroused a great deal of opposition. It is now 
stated that 78 petitions have been deposited against 
the Bill, these emanating from such diverse bodies 
as the county and borough councils, the Trustees of 


the British Museum, ground landlords, like the 
Ecclesiastical Commissioners and the Duke of 
Bedford, the Automobile Association and the 
Royal Automobile Club. As regards the first 


group, it is obviously desirable that a locus standi 
should be acquired in the interests of the ratepayers, 
but it is significant to note that, in a report laid 
before the London County Council by the Highways 
Committee, on Tuesday, January 30, little more 
was done than to recount the history of similar pro- 
posals that have been made and to express the 
view that the tram is superior to the motor ‘bus 
and the motor "bus to the trolley--bus. The Par- 
liamentary Committee reported that the Council's 
services and interests were affected by the proposals 
in various respects, which were not stated, and that, 
as already mentioned, they were taking the neces- 
sary action to be represented. Generally speaking, 
there is reluctance to give the Minister of Transport 
powers to override the objections of the local 
authorities to the use of the streets for this purpose, 
and with that view we can sympathise. We can also 
appreciate the standpoint of the ground landlords 
and the Museum authorities, who have, rightly or 
wrongly, been led to believe that the introduction 
of trelley-’buses into the neighbourhood of their 
property will cause a fab in its value and a reduction 
in the amenities which they at present enjoy. 
This is obviously a matter which must be argued 
out. The position of the two motoring organisations 
is not so clear. They contend, we understand, 
that where tramways are to be discontinued they 
should be displaced by motor omnibuses in pre- 
ference to trolley-’buses. It would be interesting 
to learn the reason for this contention. Is it that 
they consider that more care is necessary when 
trolley-’buses are plentiful, or is there some other 
reason which goes more deeply to the root of the 
matter? The duty of the London Passenger Trans- 
port Board is to improve the traffic facilities in the 
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area over which it exercises control, and sectional 
interests should not be allowed to prevent that 
duty from being carried out. At the moment, 
however, a touch of the comic spirit has been intro- 
duced into the situation by the failure of its 
opponents to mobilise when the Bill came up in 
the House of Commons on Tuesday ; the outcome 
being that it received its second reading without 
a murmur of protest. One result of this omis- 
sion will be that it will no longer be possible 
for the House to discuss the policy of replacing 
trams by trolley-’buses as a policy, though de- 
tailed amendments to the appropriate clauses ot 
the Bill will doubtless be brought forward in 
committee. 
THe New Nava PRogRaMME. 

We are glad to be able to announce that the 
Admiralty have awarded a contract for a 5,200-ton 
cruiser to Messrs. Harland and Wolff, Limited, 
Belfast. This vessel, which will be known as 
H.M.S. Penelope, forms part of the 1933 Naval 
Construction Programme, and will be the third of 


ithe Arethusa type, her armament consisting of 


six 6-in., four 4-in., as well as smaller guns, and 
six torpedo tubes. She will be the first of the 
three cruisers in last year’s programme to be started. 


It is to be hoped that work on the others, 
which will probably be 9,000-ton vessels and will 
cost 2,000,0001., will be begun without delay, 


and that at least one will go to the Tyne, which has, 
so far, not received any recognition. In addition, 
it is announced that one submarine-minelayer, to 
be known as H.M.S. Narwhal, is to be built by 
Messrs. Vickers-Armstrongs Limited, at Barrow-in- 
Furness, and one _ sloop-minesweeper (H.M.S. 
Speedwell) by Messrs. W. Hamilton and Company, 
Limited, Port Glasgow. The machinery for the 
latter vessel is to be constructed by Messrs. W. 
Beardmore and Company, Limited, Dalmuir. 
The submarine will be the third of the Porpoise 
class and will be of about 1,500 tons on the surface. 
Her armament will consist of one 4.7-in. gun and 
she will have accommodation for a large number 
of mines, which it will be possible for her to lay 
while she is submerged. The sloop-minesweeper 
will belong to the Halcyon class, of which four are 
already being built. She will have a displacement 
of 870 tons, and will be armed with one 4-in. and 
one anti-aircraft gun. It is interesting to note 
that of the vessels in last year’s programme that 
have so far been put in hand, nine—a flotilla leader, 
four destroyers, one submarine and three sloops— 
have been allocated to Clyde yards; three—two 
destroyers and a submarine—to Barrow-in-Furness ; 
two destroyers to Southampton, and one cruiser to 
Belfast. Only a submarine and a sloop are being 
built at Chatham, and a sloop at Devonport. 


10,000-TON RUBBER-VULCANISING 
PRESS. 

Tue large hydraulic press designed for vulcanising 
rubber belts and mats shown, with its accumulator plant, 
in Figs. 1 and 2, on the opposite page, has recently 
been installed at the works of Messrs. India Rubber, 
Gutta Percha and Telegraph Works Company, Limited, 
Silvertown, E.16. As it has a load capacity of 10,000 
tons and has heated platens with a working surface 
of 31 ft. 4 in. by S8ft. 4% in., the claim that it is 
the largest press of its kind in existence is no doubt 
true. From the general view given in Fig. 1, it will 
be seen that clamping and stretching gear, to keep the 
material taut when belting is being treated, is fitted 
at each end of the press. The entire machine is con- 
structed of open-hearth cast steel and forged steel, no 
cast iron being employed. The total weight 260 
tons. The table is a single casting and is carried on 
twelve rams arranged in pairs at each of the six bottom 
beams which are connected to the top casting by means 
of twelve heavy columns fitted with split nuts having 
a locking device. The top casting is in sections so 
assembled that it is virtually a single piece as regards 
load distribution. Longitudinal movement due to 
expansion and contraction is duly provided for, the 
bottom beams being carried on rollers. Levelling 
devices permitting adjustment within a fraction of a 
milhmetre are incorporated in order to correct dis- 
tortion from possible subsidence of the foundations. 
Precautions have been taken to prevent warping of 
the table which might arise from the platens receiving 
the heat supply from one side. 

The platens are ground and polished on the con- 


1s 





tacting surfaces and each has 10 heating sections. 
The steam supply can be separately regulated for 
each section, the control being made from the readings 
of a number of thermometers on each. This enables 
even heating and cooling to be maintained over th: 
whole surface. The heating passages are drilled paralle! 
to one another, so that no dead corners are left, as wit! 
oblique drilling, and the plugs are constructed so as 
to remain tight under all changes of temperature, in 
order to avoid leakage. They can, at the same tim: 

be readily removed to enable the passages to be scaled 
The steam and hydraulic pipes are arranged for easy 
access. The supply to the moving plates is, for bot! 
steam and water, taken through the single-hinged 
connection seen near the middle of the press in Fig. | 

The joints needing packing are thus reduced to a 
minimum. The clamping gear, seen best to the left 
of Fig. 1, consists of a heavy bottom beam, capabk 
of longitudinal movement for stretching, and formed 
with slides carrying the top beam which has vertical 
movement for clamping. The contacting surfaces 
are, respectively, concave and convex, so that a good 
grip of the belt under treatment is obtained withovt 
marking it. Both movements are hydraulically 
operated, and the clamping cylinders are situated 
below the belt so that they are not exposed to possible 
leakage from the cylinders. A pointer moving over a 
graduated scale enables the predetermined amount 
of stretch to be readily set. The side pressure device 
is also hydraulically operated and is automatic, so 
ensuring that the setting rules are perfectly even. 
When mats are being pressed, two polished feed plates 
are provided. These run on ball-bearing rollers and 
are easily put in place. Sticking after the vulcanising 
process is guarded against. 

The press has been designed to work with economy 
of operating water without impairment of efficiency. 
The sequence of operations is as follows :—Pressure 
water is admitted to one pair of the lifting cylinders 
only and the table is moved upwards to close the platens 
on to the material. As the table rises the other eight 
cylinders are filled with water from an overhead tank. 
This movement takes about 10 seconds. Water 
at a pressure of 1,650 Ib. per square inch is then 
admitted to all the cylinders and moves the table through 
the fraction of the stroke necessary to put the load on the 
material. To increase the load when required, the water 
is passed through an intensifier by means of which 
any pressure between 1,650 Ib. and 4,500 Ib. per square 
inch may be obtained. The action is automatic 
when the load has been predetermined. The table 
is lowered by eight return cylinders operating over the 
full stroke so that this movement occupies a few seconds 
only. The speeds are controlled by governor gear. 
The press was carefully tested after erection on site 
and it was found to comply easily with the conditions 
of performance laid down, the limit of error in the 
thickness of the finished belts not exceeding + 0-004 in. 

The hydraulic plant, the accumulator of which is 
air-loaded, is shown in Fig. 2. The accumulator, 
with its pumps, &c., occupies the centre of the illus- 
tration, the two vertical containers at the left are 
for the pressure water and the eight horizontal con- 
tainers in the background hold air. The accumulator 
is pistonless and, in addition to eliminating the mecha- 
nical losses due to the friction of a ram, possesses the 
advantages that all parts subject to wear can be 
replaced without discharging either the air or water, 
thus preventing any serious stoppage of the plant. 
The air-pump is electrically-operated and is provided 
with switches cutting it out when the system is charged 
and automatically re-starting it when the water 
content has reached its minimum. This minimum 
provides a certain operating margin in order to ensure 
that a process once commenced can be carried through. 
Simple overload and no-load protective devices, requir- 
ing no auxiliary electrical apparatus, are incorporated. 
The air-containers, which are 27} in. in diameter by 
19 ft. 8 in. long, are provided with water-sealed covers 
at the bottom so that the whole interior surface is 
accessible for inspection or painting. Effective 
water drainage is arranged for. A complete system of 
automatic recording instruments for water pressure, 
temperatures, &c., is provided. The whole of the 
plant, i.e., press, accumulator, and auxiliaries, has 
been manufactured by Messrs. G. Siempelkamp and 
Company, Krefeld, Germany. 


Monet-Metat Picxirxc Baskets.—It is stated in 
a recent issue of The Nickel Bulletin, published by the 
Bureau of Information on Nickel, Messrs. The Mond 
Nickel Company, Limited, Thames House, Millbank, 
London, S.W.1, that Monel-metal pickling baskets have 
been in use in a works in the United States for 17 years. 
They were first put into service in 1916, and have since 
been in and out of hot sulphuric acid and cold com- 
mercial hydrochloric acid daily, and are stated to be 
still good for further service. This furnishes excellent 
proof, not only of the resistance to corrosion of Monel 
metal, but also of the strength, toughness and resistance 
to wear of the material. 
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Atr-HypDRAULIC ACCUMULATOR PLANT. 


LETTERS TO THE EDITOR. |‘ lateest of which may be mentioned Neiderwartha, 


WATER STORAGE AS A FACTOR 
IN ELECTRICITY SUPPLY. 
To THE Eprror oF ENGINEERING. 

Sir, 
notes by Mr. J. W. Meares, raise again a subject in 
which 1 am much interested. Being closely in touch 
with Continental developments at the time when our 


| 
| 
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|simply a question of plant load factor. 


Tremorgio, Waldeck, &c., and the most convincing 
proof of their success is the mushroom-like growth of 
the practice. 

Without entering into details, it may briefly be 
stated the application of hydraulic accumulation is 
To meet the 


Your leading article on the above, and the | peaks, whatever the system of generation, we require 


the same connected generator and switchgear capacity 
to supply the power. Therefore against losses in con- 
version and the capital charges of water turbine, pump, 


grid’ was conceived, I foresaw that even if the | pipe-line, reservoirs and ancillary gear must be balanced 
economic balance on which it was founded proved | the reduction in fuel consumption through improved 
lelicate the scales could be definitely turned to advan- | load factor, elimination of stand-by losses and the 
tage provided hydraulic power accumulation was | capital charges saved on steam turbine, condenser and 


idopted. 


In 1929 I discussed very fully in the tech- | boiler plant. 


Further the necessity of purchasing 


nical press the merits of the case, and later suggested | expensive sites for extensions which has been rather a 


ertain suitable sites, including Cumberland, which I 
am pleased to note has also received your approval. 
At that time, indeed, I went so far as to suggest the 


scheme to the C.E.B. officials, and took pains to provide | 


them with data of what was being done elsewhere. 
Very wisely, of course, they were intent on completing 
ne section of their work at a time, and my suggestions 
were unfortunately rather premature for their full 
significance to be gone into. 

It is now no longer a matter of speculation whether 
such a scheme would pay or would not. Dozens of 
nstallations are in successful operation abroad, among 


| 


| 





heavy item with several of our latest stations will be 
entirely eliminated. 

The ultimate saving, whilst not colossal, is never- 
theless definite. The operating advantages in them- 
selves are sufficient to justify the cause, as by no other 
method can an emergency reserve of say 100,000 kW 
be made available in one to three minutes. 

Our country with its independent insular tempera- 
ment is naturally reticent in adopting new methods, 
but it is also a characteristic that having once tasted 
something good, like Oliver in “ Oliver Twist,” we ask 
for more. For the moment, we have both ample plant 


and our “ grid,”” but as the spare plant is absorbed the 
Central Board will be left with the choice between 
steam plant extensions or hydraulic power accumula- 
tion. I am convinced the definite merits of the latter 
alternative will then be asserted. 
Yours faithfully, 
ALBERT PAGE. 
84, Pendle-road, 
Streatham Park, 8.W.16. 
January 29, 1934. 


THE COOLING OF TURBO- 
ALTERNATORS. 


To THE Epiror oF ENGINEERING. 


Srr,—There are a few statements in the editorial on 
the Cooling of Turbo-Alternators, which appeared on 
page 15 of your issue of January 5, which cause me to 
believe that some statements in my Franklin Institute 
paper may have been misread. In the penultimate 
paragraph on page 15, you state, ““ With the former, 
or circumferential radial, system there is a likelihood, 
when the number of teeth is large, that there will be 
considerable difference between their temperature and 
that of the copper.” The difference between the 
copper and the adjacent tooth temperatures is depend- 
ent upon the watts per square inch of coil surface, 
upon the insulation thickness and upon the thermal 
conductivity of the insulation. Therefore this differ- 
ence in temperature is substantially independent of 
the scheme of ventilation or of the location of a par- 
ticular coil. What actually happens with the circum- 
ferential radial system, when the number of teeth per 
belt is large, is that there are great differences in air 
volume per tooth depending upon the particular tooth 
location. Consequently, there are large differences in 
tooth temperatures depending upon the location, and, 
in turn, the copper temperature differs according to 
location. I am a little afraid that a reader may mis- 
interpret the statement in regard to the number of teeth, 
as implying the total number of teeth in the machine. 
It is the number of teeth in a given belt with which 
one is concerned as affecting the temperature differences. 

Referring now to page 16, about the middle of the 
column, in regard to the air volume and the temperature 
rise of the air, this is one of the things that can be 
calculated with considerable accuracy provided the 
losses are known. The temperature rise of the air 
would naturally refer to the average temperature rise, 
not to.temperature rise at any particular point. It is 
dependent entirely upon the specific heat of the air 
and its density. Thus, if we take the density to be 
0-074 lb. per cubic foot, and the specific heat to be 
0-2418, the equation in my paper will give the air 
volume for a given loss and air temperature rise. This 
would correspond to 73-5 cub. ft. of air per minute 
per kilowatt absorbed. The other figures which you 
state you have taken from Mr. Hoseason’s paper must 
be based upon some other conditions, such as perhaps 
temperature rise at particular points rather than the 
average temperature rise. 

Yours truly, 
Cart J. FECHHEIMER. 

759, N. Milwaukee-street, 

Milwaukee, Wis. 
ACCURATE KNIFE-EDGES. 
To THE EpiTorR oF ENGINEERING. 

Srr,—I have read with much interest Mr. W. Hamil- 
ton Martin’s letter on the important matter of knife- 
edges, published in your columns of January 5, and 
much regret that I missed seeing his letter in ENGINEER- 
ING for 1922. I have now referred to it and will endea- 
vour to answer the query he then raised concerning 
Darwin’s knife-edge before proceeding to his recent 
letter. 

Sir Horace Darwin’s knife-edge with four fixed 
bearing plates inclined at 90 deg. in pairs and so 
successfully applied to the rocking microtome was 
described in British Patent Specification No. 8258, 
A.D. 1899. As I pointed out in the Thomas Hawksley 
Lecture, this design is not strictly kinematical, since :— 
“If the knife edge is straight, it will make contact 
with the four planes only if they are truly co-planar in 
pairs. As this would require the most exacting work- 
manship, it is more than likely that the knife edge 
will make a point contact with these planes probably 
at theiredges. This will not interfere with the precision 
of the movement about an axis, but will greatly 
diminish the strength of the bearing.” Possibly 
Darwin did not feel quite happy about this design, 
for he also described (see T'he Aeronautical Journal, 
vol. xvii, July, 1913) the arrangement of the rotating 
planes about which Mr. Martin writes and concerning 
which Darwin says:—‘‘In this construction each 
flat face supports a quarter of the load, and the centre 
of pressure acts approximately at the centre of each 
flat face. And this takes place even when the knife 
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bends more with increased load on it. Rotation takes 
place about a definite line in this arrangement also, 
and it can be used where a knife edge like that in a 
balance is impossible. It can be roughly made; it 
will work well, and is an example of the before- 
mentioned test for good design.” 

I do not share Mr. Martin's difficulty about the 
knife-edge touching the planes even when bent, and 
| do not quite agree with Darwin's statement that it is 
an example of good design, though both his designs 
with fixed and rotatable planes are a vast improvement 
upon the usual designs of knife-edges “ fixed in plano.” 
In these latter the knife contacts with an indefinite 
surface at the bottom of a vee groove which is inacces- 
sible for accurate manufacture, and the knife may 
contact anywhere upon it. 

For fixed knife-edges, the kinematical theorem 
requires the knife to contact at four points with the 
bearing, which must therefore consist of four suitably- 
placed curved surfaces convex to the knife-edge. The 
greater the radius of curvature of these surfaces the 
longer will be the major axis of the elliptic area of 
elastic contact with the edge of the knife, which may 
be regarded as a cylinder of minute radius. So that 
with increasing radius of curvature of the surfaces 
the safe loading per unit length of edge approaches 
that for a plane. 

It is easy to see that there must be a set of planes a 
which are tangent to one pair of the curved surfaces, 
and a set § tangent to the other pair of curved surfaces. 
The intersection of any two planes a, and £, is a straight 
line, but that pair of planes which intersect on th 
surfaces determines that line which corresponds to the 
contacting knife-edge. The surfaces are the physical 
analogues of the four constants in the equation of a 
straight line. 

In Darwin’s self-aligning bearing, the planes rotating 
about axes perpendicular to the knife-edge trace out 
tangent cones which, being convex to the knife-edge, 
determine two tangent planes which interesect on 
their surfaces and thus again the knife-edge is “ fixed.” 
Assuming the absence of friction, it does not require 
mathematical demonstration to that when the 
knife-edge is slightly bent by the reactions normal to the 
planes, the latter will rotate until these reactions are 
also normal to the four contacting portions of the 
curved edge. In general, the four contacts will not lie 
in a straight line and so during motion the axis of 
rotation will not be unique. 

It is interesting to note that in 1912 Hedelius and 
Hedman took out a patent—Specification No. 10820- 
in which Darwin’s device of four fixed plane surfaces 
was claimed afresh and in which cylindrical and 
spherical surfaces were described but not claimed. 
Furthermore, Sir J. B. Henderson and W. G. Heatly 
described in British Patent Specification No. 9869, 
1.D, 1926, a most ingenious self-aligning arrangement 
of the four bearing planes formed on two concentric 
cylindrical members rotatable on ball bearings about a 
common axis. 

The knife-edge of the Martin rotor balancing appa- 
ratus illustrated by Mr. Martin in his 1922 letter, is 
u coupling with four degrees of freedom and most 
ingenious, but differs kinematically from Darwin's, 
which has only two degrees of freedom. 

1 think Mr. Martin is quite right in supposing that 
uniform distribution of load along the bearing edge 
of the knife is an important, if not indeed the most 
important, condition to satisfy in practice. I drew 
attention to this in my lecture, in which I said: 
‘So that unless the plane on which a knife-edge 
rests and the planes, the meet of which form the knife- 
edge itself, are true planes or in practice optical flats, 
the knife-edge will be in contact at two points only 
on the plane instead of along a line as intended. 
Actually, the edge of the knife-edge is a cylinder of 
vanishingly small dimensions, but not necessarily of 
constant curvature, formed fortuitously by the meet 
of the two planes. The generators of this minute 
cylinder will deviate the more from straight lines the 
more the planes deviate from true planes. It is essential 

that the warning provided by the theorem be 
observed. For if the bearing plane and the planes 
constituting the knife-edge are not optical flats, the 
elastic contact at the two points will not only vary in 
extent with load to a yreater degree than with line 
vontact, but every time the edge is lifted from the 
plane and replaced, the two points of contact will most 
certainly vary in position on the knife-edge.”’ Possibly 
better results are to be obtained by purposely forming 
the edge into a straight cylinder of minute radius 
provided it contacts with an optically flat bearing, 
and Mr. Martin's results are not only interesting but 
important. A description of his method for producing 
a straight cylindrical edge of minute radius would 
be much appreciated. 

In most balances, one of the most important defects 
is that of “ passiveness,”” which may be determined 
by observing the smallest alteration in one of the 
balanced forces which will cause the beam to move, 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 
of the London Metal Exchange for “fine foreign ’’ and “ standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick 
silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 
they represent ls. each. 





Under these sections an unprotected invention ma\ 
be exhibited provided the Comptroller is notified on 
the prescribed form. An Application for Patent ma) 
be filed for the same invention within six month 
of the date of the opening of the Fair. However, no 
priority of date is given, and anyone seeing an invention 


whilst the “ sensitivity” is the ratio of the angular 
rotation of the beam at the rest position per unit load 
change in one of the scale pans. 

\ cylinder and plane when pressed together are 
elastically deformed over and beyond the area of 
contact. Passiveness is due to static friction between 
the cylinder and plane and as Osborne Reynolds has | may file an Application for Patent in this country ani 
shown, is a complex phenomenon. A research upon | other countries, and unless the first and true invento! 
the relation between the radius of curvature of knife | can prove fraud, the applicant will obtain a valid patent 
edges contacting with optically flat planes, the load A well-known Patent Counsel in his evidence befor: 
and the passivity—the elastic moduli of the materials | the Commission presided over by Sir Charles Sargeant 
being constant—would, I believe, be of great value. | dealt with this matter and endeavoured to have the 
But then it must be possible to produce knife edges | Sections of the Act strengthened, but without success 
with truly straight cylindrical edges of known radius.| The importance of this matter to exhibitors at th 





When I suggested in my Cantor Lectures of 1922 that | British Industries Fair cannot be over-estimated in 
a knife-edge can in some cases be replaced by two | view of the “ International” attendance. 
steel balls rigidly connected together contacting with a | Yours faithfully, 
plane, I was not aware that such a coupling had actually G. Drury CoLemay, 
been applied in practice. Mr. Martin’s design of the | General Secretary. 
fulerums which have proved to be so satisfactory for | The Institute of Patentees, 
the small and sensitive balancing machines described 39, Victoria-street, S.W. 
in ENGrNgEerrnea, vol. cx, 1920, page 864, is another February 3, 1934. 
convincing example of strictly kinematic design. —_ 

I thank you for giving me so much of your valuable 


Moror-VeHicLe REGISTRATIONS IN SouTH AFRICA 
space, and remain, 


The Department of Overseas Trade has informed us thut 


Yours faithfully, | 1,833 motor cars and 265 commercial motor vehicles 
Autan F. C. Pottarp. |} were registered in the Union of South Africa during 
Imperial College of Science and Technology, | October, 1933. 
South Kensington, 8.W.7. 


CrrecuLaR 
circular 


British STANDARD SPECIFICATION FOR 
Saws.—Following upon its specifications for : 
metal-cutting saws for cold working (No. 387), and for 
circular saws for wood working (No. 411), the British 
Standards Institution has issued a further specification 
which deals with circular metal-cutting saws for hot 
working. The specification, which is designated No 
483-1933, lays down the diameter of the centre hole, 
the diameter of the pitch circle, and the size and number 
of bolts for the different ranges of saw diameters. Copies 
of the specification may be obtained from the Publications 
Department of the Institution, 28, Victoria-stree' 
London, S.W.1, price 2d., post free. 


January 25, 1934. 


INVENTIONS AT THE BRITISH 
INDUSTRIES FAIR. 


To THe Eprror or ENGINEERING. 


Srr,—In view of the forthcoming British Industries 
Fair, I wish to draw the attention of your readers, 
|many of whom may be exhibitors, to the danger 
,of taking advantage of Sections 45 (1) and 59 (1) 
‘of the Patents and Designs Act. 
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SOME FACTORS IN THE DESIGN OF 
SURFACE CONDENSING PLANT.* 
By H. L. Guy and E. V. Wrysrantey, B.Sc.Tech. 


THE progressive increase in the size of power plant 
units during the last twenty years has necessitated 
not only a reconsideration of the accepted methods of 
approach to the design of condensers but also the 
introduction of fresh factors and a new conception 
of what actually takes place in the condenser. The 
first considerable growth in size of condensers, accom- 
panied as it was by the development of the technique 


the financial loss (on important plant) was considerable. 
In many instances it was found that the vacuum in 
a particular condenser could be materially improved 
by removing 20 per cent. to 30 per cent. of the tubes. 
In the authors’ experience the phenomena which 
caused this very heavy loss of vacuum did not result 
in equally large increases in steam consumption, partly 
because in this country the absolute change in dimen- 
sions was not as great as in some others, and partly 
because the allowance for air withdrawal from con- 
densers adopted here was much more generous than 
abroad. Further, the air pump then being used 





densers were then selected varying sufficiently to 
provide a reasonable test of the hypothesis which had 
been built up, and the careful observations recorded 
in Fig. 1 were made. These investigations started 
from the expectation that the drop in pressure 8 p 
would depend not only on the square of the velocity 
of the steam between the tubes and upon the density 
of the steam, but also upon the number of tubes 
crossed before condensation was complete. For the 
types of condensers with which the authors were 
working the number of tubes crossed might reasonably 
be represented by the diameter D of the nest tubes. 


















































































































































































































































Fig.1. PRESSURE DROP CHARACTERISTICS FOR Fig. 3. PRESSURE DROP CHARACTERISTICS FOR CENTRAL 
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| F Tube | Tube C= , Per cent. | Diam. of cond. 
Conden- Ty | Surface, Length, Diam., Dia Plate Slope of graph 
ser No, ype. | sq.ft. | ft. in. ft. in. _ Efficiency, —__—_—. , 7 
| | | | * | Per cent. | Diam. of cond. 8 E 15,500 14 6 8 9 69-4 0-000101 
! ! 9 E 10,400 13 6 7 0 78-1 0-0000765 
| | | 10 E 37,800 20 6 11 0 75°5 0-000118 
1 A 26,000 18 0 11 0 | 1 | 73-2 0-000155 1l E 18,000 16 6 8 9 ? 70-7 0-000085 
2 | A 25,000 18 0 11 O | 1 70-3 0-000155 12 E 13,250 14 6 7 9 i 75-9 0-000107 
3 | B 23,500 16 0 9 9 | i 80-8 0-00041 13 F 11,380 14 6 7 9 64-5 0-000074 
4 B 8,200 14 6 6 3 66-2 0-00064 14 F 42,200 23 0 12 6 1 65-5 0-000032 
5 Cc 20,500 15 0 9 9 | 3 75-2 0-00034 15 F 19,100 18 0 9 9 } 55-0 0-000059 
6 Cc 7,100 14 0 5 9 | 3 73-5 0-000278 16 ? 16,600 16 0 9 9 ; 67°5 0-000093 
7 D 8,250 14 6 6 3 3 72-5 0-000368 17 H 40,300 22 0 12 6 1 64-5 0-000032 
— ' ” — —— — —— = 
:a.2. CD) Uz. 
Fig.2 — OF CONDENSER TUBE PLATES c D Then it would be expected that 3p = ef = in 




























TITITIVIVV VN 
BRK ERD 
iii iterate’ 

OOOO ROY YY 



































PIII DOO YVR 
% ] xX 
§ RRR KR RRR A oes 
OOOO QOOOOOOOK OOOO ACK K oo 
SOOO OOOO Oe a 
NOOOY POOOOOOOY DOO eer 
SOT RXXXXXKY OREN) 
Dy ae RY 














and practice of accurate testing, disclosed many cases 
of disappointing results. The apparent rate of heat 
tansmission deduced by the method then employed 
by condenser designers appeared to be alarmingly 
less than had been obtained in smaller condensers. 
In various parts of the world it was found that in 
large plants the actual vacuum was from } in. to } in. 
less than could be reasonably expected. It must be 
remembered that between 28 in. and 29 in. of vacuum, 
+ in. of vacuum corresponds to a difference of 24 per 
cent. to 3 per cent. in steam consumption, so that 





- * Paper read bofore The Institution of Mechanical 
~ngineers, North-Western Branch, on Thursday, 
February 1, 1934. Abridged. 









responded admirably to very low-pressure air extrac- 
tion. For these reasons, in bad cases the deficiency 
in vacuum at the exhaust flange was, say, 0-2 in. 
instead of 0-5 in., because the air pump was able 
to maintain 0-3 in. higher vacuum at the bottom of 
the condenser than was intended in the original design. 

Pressure Drop in Condensers.—Careful measurement 
clearly revealed that in all cases where the actual 
vacuum was disappointing there was a considerable 
drop of steam pressure in passing across the tubes, 
and a number of investigations suggested certain 
dimensional factors which might control its magnitude. 
Further, a simple mathematical investigation suggested 


which Ug is some equivalent or average velocity 
between the tubes representing in its effect the very 
varying velocity at different points in the passage 
of steam through the complete tube nest, while C is a 


ft. per second . . . (1) 





constant. 
was determined from the formula 

Us Qv 
where Q is the weight of steam passing to the condenser 
in pounds per second. V is the specific volume in 
at inlet to the condenser. L is the length of tubes 
between tube plates in feet. D is the diameter of the 
of the tubes in inches. p is the mean pitch of the tubes 
in inches. rp is the tube plate efficiency 

Number possible with mean tube ==9) 

of the bundle of tubes constituting the tube nest which 
is involved in determining Up and not the diameter 
efficiency the tubes may be disposed in a large variety 
of ways and the examples selected for Fig. 1 cover 
authors had experience. These types are illustrated 
in Fig. 2. Thus, condensers No. 4 and No. 7 are in 
latter is 9 per cent. more crowded than the former, 
although for the same equivalent velocity the latter 
of steam. The characteristic difference between these 
two cases lies in the triangular tube pitching with 
with the vertical pitching without lanes in condensers 
of the type of No. 7. On the other hand, in a shell 
stantially different in the cases of the condensers Nos. 3 
and 5, but without any marked change in resistance 





the way in which these dimensional factors might 
be expected to be co-ordinated. A number of con- 


At the time, the value of the equivalent velocity 
L. D(1 -4 Vane) 
cubic feet per pound corresponding to the vacuum 
tube nest of condenser in feet. d is the outside diameter 
a eens number of tubes in tube plate 

It is important to observe that it is the diameter 
of the condenser shell. For the same tube plate 
a reasonable range of the patterns with which the 
shells of the same diameter, but the tube plate of the 
arrangement is nearly twice as effective for the passage 
“tube lanes” of the condenser No. 4, as compared 
of the same diameter the type of steam lane was sub- 
to flow of steam. 
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Although there is a substantial variation in the 
value of C deduced from the tests of the different types, 
it has been found during a period of over ten years 
that the pressure drop can be predicted with sufficient 
accuracy for any particular type by selecting the value 
of C from tests of the character shown in Fig. 1 for 
the type which most closely matches the actual tube | 
plate layout. The authors would point out here that 
the results pubhshed in this paper present a characteris- 
tic selection only, it being impracticable to incorporate 
the whole of the results on which their conclusions are 


teristic difference with regard to prem for pressure 
drop as distinguishes E from F. The pressure drop 
criterion C for the final designs is about ten times 
better than that obtained when these investigations 
were commenced. 

Effect of Pressure Drop on Surface Required.—Directly 
the presence of the pressure drop in the steam side 
| of the tube nest was appreciated and its magnitude 
| known, it became necessary to examine how it influenced 


|the exchange of heat across tubes in different parts 
of the tube nest. The heat transmission in a condenser 
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used in condenser work and was obtained by assuming 
that the steam temperature on the steam side of the 
condenser was constant, so that ¢t,, the temperature 
at the bottom of the condenser, became equal to fs, the 
temperature at the top, formula (3) then taking the 
usual form 
tf 
t. — &,\ ° 
loge (77) 
ty F 
The assumption that the steam temperature is con- 


(4) 


tm = 





stant is valid only if there is no pressure drop through 


Fig. 4. TEMPERATURE GRADIENTS FOR DIFFERENT ASSUMPTIONS OF FLUID FLOW IN CONDENSERS. 
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TABLE I.—EFFECT OF PRESSURE DROP THROUGH A CONDENSER UPON THE 
Saturation Temperatures taken from Callendar’s 1931 Steam Tables. 
Case 1. tm = " ™ fy) (ts ‘s) Case 2. tm ts " ft 
loge ~ loge —2 
7% fa— t 
Case 3. Cross-flow for single pass (formula (5)). Case 4. Grashof two-pass with equal water temperature rise in each pass (formula (6)). 


for two-pass with equal water temperature rise in 


CAS 
FLUIDS CROSS-FLOW 
SINGLE-PASS CONDENSER 
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FLUIDS CROSS-FLOW, 


CASE C 
~PASS CONDENSER 
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Case 


each pass. 
, fa — &) + he — 49) 





8 emperatures 





MEAN TEMPERATURE DIFFERENCE. 





Case 5. Cross-flow 


Cross-flow with calculated temperature at inlet return flow and constant coefficient 





10 deg. F. 
One-Pass. Two-Pass. | 

7}a] 2 |s  ¥ ¢ | 7 
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of heat transmission. Case 7. Arithmetic mean temperature difference, ¢, 2 
to — ty 16 deg. F 13 deg. F. 
In. 
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based. When the type of design of condenser is | is obtained from K S x he 4 
materially different from that on which these observa- ia XZ (2) 
tions have been made, the same method of estimating | B. Th.U. per deg. F. per square foot per hour, where S is 


3p can be used, providing the value of C is deduced 
from a careful test of a des'gn of that type. 

One of the first steps taken to control and reduce 
the pressure drop was the replacement of the older 
down-flow type of condenser dealt with in Fig. 1 by a 


central-flow condenser in which steam is given access | 


to the whole periphery of the tube nest by the provision 
of a volute enclosing the nest, all steam lanes being 
eliminated. Characteristic results obtained with this 
type are exhibited in the first five examples of Fig. 3, 
and it will be observed that this represents some 
advance. In a later development in which radial 
pitehing of the tubes was substituted for triangular 
pitching in the outer rows, the criterion C was further 
reduced, as will be apparent from the tests on condensers 
Nos. 13, 14, and 16, of type F, Fig. 3. Types G and H 
are still later developments showing the same charac- 


the total we ight of steam passing to the condenser in Ib. 
|per hour. hy is the heat abstracted in the condenser 
lin B.Th.U. per lb = h,— hy. hy is the total heat per 
lb. of steam at entrance to the condenser in B.Th.U. 
|per Ib. Ay is the sensible heat of the condensate in 
B.Th.U. per lb. 3 is the total surface of the condenser 
j in square feet. ¢,, is the mean temperature difference 
causing heat flow across the surface in deg. F. 

The well-known formula due to Grashof for contra- 
flow conditions gives 


(ts — 41) — (#3 — 4) 


=f) 


(3) 


tn = 
loge - 

(a=? 

the significance 
At the time referred to, a 
almost invariably 


The symbols in this aunatn have 
shown in Fig. 4, case A. 
simplification of this formula was 





the tube nest, so both these formule must be examined 
with respect not only to pressure drop but also to any 
other departures from the conditions controlling the 
temperature gradient in a condenser assumed by 
Grashof in deducing them. 

In order to illustrate how the actual conditions in a 
condenser depart from the theoretical case assumed by 
Grashof, Fig. 4 was prepared for a condenser maintain- 
ing a vacuum of 27-8 in. of mercury with 80 deg. F. 
inlet and 93 deg. F. outlet water temperature and 4 
pressure drop of 0-4 in. of mercury. Fig. 4, case A, 
illustrates Grashof’s assumption of contraflow heat 
exchange with the further usual and implied assumption 
that these conditions apply equally to each and every 
tube in the condenser. The distribution of temperature 
gradient obtained in this way is shown in the area 
shaded vertically. The effect of the further assumption 
which produces formula (4) is shown by the diagonally 
shaded area of Fig. 4, case A, obviously leading to an 
apparently increased mean temperature difference. 
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Now in an actual condenser the flow of steam is 
across each row of tubes at right-angles to the direction 
of the water flow inside the tube, and while the tempera- 
ture on the steam side of each tube is constant for the 
whole length of that tube, if there is a drop in pressure 
as the steam passes through the tube nest the steam 
temperature is progressively falling from one row 
of tubes to the next in the direction of steam flow. 
Consequently, the rise in the water temperature in 
successive rows of tubes is different and gets progress- 
ively less as one passes from one tube row to another 
in the direction of steam flow. The water is, therefore, 
leaving the tubes at different temperatures and it is 
the temperature after mixing which is the ¢, of Grashof’s 
formula. The heat exchange in condensers is therefore 
of the cross-flow type shown diagrammatically in Fig. 4, 
case B, for a single-pass condenser and is distinctly not 
of the contraflow type. 

The temperature gradients plotted for cross-flow 
cases were obtained by an analysis due to Dr. D. M. 
Smith, based on assumptions which closely resemble 
the conditions actually occurring in a condenser. 
For the single-pass arrangement illustrated in Fig. 4, 
case B, this analysis gives 


a> 5 _——— 


log, | : 
" —- 
4 = t %& —t& 

. lz = :) loge (z = i) | 

The temperature gradients for the middle row of 
tubes are shown by the vertically-shaded area. The 
variation in temperature gradient at the top and 
bottom rows has also been plotted and the charac- 
teristic departure from case A will be apparent. A 
further difference from the conditions assumed by 
Grashof is introduced directly departure is made 
from a single- to a two- condenser, as will be 
seen in case C, Fig. 4, which illustrates the latter type. 
The shaded area gives the temperature gradient for 
the middle row of each pass. 

In order to study how the pressure drop 6 p influences 
the mean temperature difference t,,, Table I has been 
prepared to cover a considerable range of normal 
condenser practice. In this table, t, has been deter- 
mined for various values of § p by Grashof’s two form- 
ule and by extending it to the two-pass case on the 
assumption that the temperature entering the second 
pass is the arithmetic mean of ¢, and ¢,. The further 
assumption has also been made that the mean steam 
temperature half-way down the condenser is the 
arithmetic mean of that at the top and bottom. While 
on theoretical grounds these assumptions might be 
questioned, it is reasonably consistent with observa- 
tions made on actual condensers. 

Grashof’s formula for the two-pass case then becomes 
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where ¢,, ¢,, ts, and t, have the significance previously 
defined, ¢, is the arithmetic mean steam temperature 
between the top and bottom of the condenser, and 
t, is the water temperature at the reverse end water box. 
This is case 4 of Table I. 

The corresponding three cross-flow cases have been 
added from Dr. D. M. Smith’s analysis, as defined in 
cases 3, 5, and 6 in Table I. The simple arithmetic 
temperature difference has been given in case 7 and 
applies equally to single- or double-pass condensers. 
Table I covers the economic vacuum for industrial 
plant and in power stations other than those intended to 
operate at very high load factors. The important 
criterion represented by the difference between the 
vacuum temperature and that of the inlet circulating 
water (t;— ¢,) is 23 to 24deg. F. It should be explained 
that where dashes occur instead of figures in Table I, 
the conditions assumed for that case cannot be fulfilled, 
the value of t,, becoming impossible. 

The deductions to be made from these figures are as 
follows. In the case of single-pass condensers the 
cross-flow analysis used in case 3 most nearly represents 
the actual conditions and gives a substantially different 
result from either of the more usually adopted Grashof 
formule. It is possible that the apparently low rate of 
heat transmission which has been obtained occasionally 
on single-pass condensers arises not mainly from air 
blanketing, nor from lower rates of heat transmission 
in the condenser itself, but from the fact that the 
formula used to determine the mean temperature 
difference gave a value which was appreciably in error. 
The nature of this discrepancy will be apparent by 
examination of one or two particular examples in the 
Table. For instance, consider the condition in the case 
of a condenser with inlet water temperature 80 deg. F., 
& water rise of 13 deg. F., and a pressure drop of 0-2 in. 
The conventional determination of tm given in case 1 
gives a value of t, 1-6 per cent. only greater than 
that given by the cross-flow formula case 3. On the 
other hand, for the large pressure drop of 0-6 in. the 
conventional ¢,, would be over 16 per cent. greater 
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than the actual. At such water temperature, therefore, 
unless considerable pressure drops are encountered 
the discrepancy is not very great. If, however, colder 
water at 60 deg. F. inlet temperature is used in a single- 
pass condenser having a pressure drop of 0-2 in. the 
conventional ¢,, given in case 1 is 7-7 per cent. too great, 
while if the pressure drop increased to 0-4 in. the 
conventional mean temperature difference would be 
over 33 per cent. too large. 

In the latter case, therefore, if the conventional 
formula of case 1 were used to analyse a test, the value 


would probably be only 75 per cent. of the actual. 
Alternatively, if rates of heat transmission obtained 
on small condensers are used as a basis in the design 
of large single-pass condensers with 60 deg. F. inlet 
water temperature and with a pressure difference of 
0-4 in., the surface which would be supplied would be 
over 50 per cent. too small. For single-pass con- 
densers, therefore, if serious errors are to be avoided, 
the Grashof formula, which has been used formerly, 
should be abandoned and the cross-flow formula 
adopted. The simplified formula of case 2 should never 
be used for single-pass condensers. 

When the case of double-pass condensers is examined, 
it will be found that the change introduced by the return | 
flow brings all the formule, including even the simple | 
arithmetic mean, much more closely into line with | 
one another than was the case for the single-pass | 
condenser. It can still be said that the Grashof | 
simplified formula of case 2 should never be used, | 
because the even simpler formula of case 7 giving the | 
arithmetic mean provides on the whole a much closer | 
approximation to the truth. Of the two cross-flow | 
cases 5 and 6, case 5, which assumes an equal tempera- | 
ture rise in the two » more closely approximates | 
to the actual conditions than case 6, which is based on | 
the assumption of a constant coefficient of heat trans- 
mission in the two passes. Taking the set of conditions | 
discussed for the single-pass condensers, in which the | 
inlet water temperature was 60 deg. F. and the tem- | 
perature rise 13 deg. F. with a pressure difference 
of 0-4 in., it will be found for two-pass condensers that | 
the difference of tm between the Grashof formula of case 1 | 
and the cross-flow formula of case 5, is less than | 
7 per cent. 

The authors feel, therefore, that in the case of two- 
or three-pass condensers the conventional Grashof 
formula of case 1 can be used without sensible error 
provided it is used both in the analysis of tests for the 
determination of rates of heat transmission and in 
design for the determination of surface on the basis 
of such rates of heat transmission. It is not without 
interest to note by comparison of cases 5 and 7 how 
closely in the case of two- or three-pass condensers 
the simple arithmetic mean temperature difference 
would represent the probable conditions. The appre- 
ciable difference in the mean temperature difference 
given in case 3 for the single-pass condenser as com- 
pared with case 5 for the two-pass condenser illustrates 
an inherent disadvantage of the former compared 
with the latter design. 


(To be continued.) 








THE CLEANING OF COAL. 


THE advantages resulting from the use of clean coal, 
including, amongst others, the important one of 
economy, have now become sufficiently recognised by 
producers to warrant the introduction of appropriate 
plant at the pit-heads. In the United States of America 
many millions of tons are treated every year by the 
dry pneumatic process, or in plants designed for the | 
extraction of dust by wet methods. The growing | 
importance of the former system led to a thorough 
investigation into the principles involved, jointly by 
the United States Bureau of Mines and the University 
of Washington. Particular attention was given, in this 
work, to the manner in which the separation between 
coal and refuse is effected. The latest report on this 
research dealing with ‘“‘ Pneumatic Tabling of Coal” 





of the rate of heat transmission which would be deduced | 
| separate each square-mesh size with respect to shape. 


the following groupings: 1 in. to } in., $ in to } in., 
} in. to } in. and fin. to0 in. Each group was tested 
separately. The zonal products were weighed and 
subjected to a specific gravity analysis by sink-and- 
float tests on zine chloride solutions of the following 
specific gravities : 1-30, 1-40, 1-50 and 1-70. By this 
analysis and screen sizing, it was possible to determine 
what happened to particles of different density and 
dimensions. The third factor in the consideration was 
that of shape. This was determined by adopting a 
procedure permitting the use of a screen scale for esti- 
mating flakiness. Two slotted screens were used to 


In the first, the width of opening was 75 per cent. of 


| that of the square mesh sieve, on which the product 


was retained. For the second the similar dimension 
was 50 per cent. The material remaining on the first 
slotted screen was referred to as “cubical,” that 
passing the first but remaining on the second, was 
termed “‘ prismatic ’’ and that passing the second was 
classed as “ flat.” 

Although the feeds used in the tests were fairly closely 
ranged it was markedly evident that the size of the 
particles, as well as the specific gravity, was a factor 
in the separation. The experiments showed striking 
evidence of the decided, and unvarying, separation of 
the material according to shape. In every case the 
percentage of cubical particles discharged was the 
least, that of prismatic particles was greater, and of 
the flat particles was the most. 

One point brought out by these tests is the dissimi- 
larity of the results of dry and wet working. With a 
wet table the horizontal flow of the wash water results 
in the size of the discharged particles becoming finer 
as the distance from the mechanism end of the table is 
increased. With a pneumatic table, employing a 
vertical current of air, the reverse conditions hold ; the 
size of the particles discharged becomes increasingly 
coarse as the refuse end of the table is approached. 
The air system is such that it gives its most efficient 
separation when the impurities are coarser in average 
size than the coal, and the wet table gives its best 
results when the impurities are finer than the coal 
which is being dealt with. 








THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society held at the 
Tron and Steel Institute on January 17, Mr. Rhys 
Jenkins read a paper on “The Reverberatory Furnace 
with Coal Fuel, 1612-1712.” In the story of the 
application of pit coal for industrial purposes, particu- 


| larly in the smelting of lead and copper, the reverbera- 


tory furnace plays an important part. The name 
comes from the Low Latin “ reverbero,” to beat back ; 
and to-day by reverberatory furnace we mean one in 
which the material under treatment and the solid fuel 
are kept apart and the flame and hot gases from the 
burning fuel enter the furnace proper at one end and 
are deflected or beaten down, on to the material on 
the hearth, by the roof of the furnace. With wood as 
fuel reverberatory furnaces were apparently used for 
glass about the eleventh century and for bronze about 
the end of the fifteenth century, when they were used 
by German gun makers. 

It is known that in the time of Queen Elizabeth 
copper-smelting works were started at Keswick, in 
Cumberland, and at Neath, in Glamorgan. These 
works were mainly due to German enterprise, and 
although definite evidence is lacking, it is possible that 
reverberatory furnaces may have been used. The 
earliest description of a reverberatory furnace is 
contained in John Rovenson’s A 7'reatise of Metallica, 
published in 1613. Patents for smelting of metals 
were granted by James I to Simon Sturtevant in 1611, 
and to Rovenson in 1612. Both patentees were re- 
quired to publish specifications of their inventions, but 
Sturtevant has little to say about furnace construction. 

In the succeeding sixty or seventy years there were 
|a number of projects for smelting iron with pit coal. 
| In some of these, charked coal, or coke, was employed ; 





















































































and, prepared by Messrs. H. F. Yancey and C. B. | in others the reverberatory furnace with raw coal was 
Porter, has been issued as Technical Paper 536 (U.S. | tried. Frederick de Blewston tried to melt iron in a 
Department of Commerce Bureau of Mines). Earlier | reverberatory furnace. He obtained a patent in 1677, 
experimental work had shown that pneumatic tables | and in Plot's Staffordshire, of 1688, it is said: ‘‘ The 
of the type commonly used were capable of separating | last effort that was made in this country for making 
feeds sized in the ratio of 1 to 1-5, when the specific | iron with pit-coal was also with raw coal, by one 
gravity of the coal was 1-80, with efficiencies ranging | Mr. Blewstone, a high German who built his furnace 
from 95 per cent. to 99 per cent. At lower specific | at Wednesbury, so ingeniously contrived (that only 
gravities, the performances were not, however, of this| the flame of the coal should come to the oare, with 
high order, and a certain amount of flaky types of | severall other conveniences) that many were of opinion 
refuse was discharged with the cleaned coal. In the| he would succeed in it.” 
course of this recent investigation the proportion of| After referring to lead and copper smelting in this 
this undesirable matter was measured. | country, Mr. Jenkins said that the earliest drawing of 
The coal used was bituminous class, with weak| any value of a coal-burning reverberatory furnace is 
coking properties, which contained 42 per cent. of | that given by the German metallurgist Schliiter in 
fixed carbon, 37-2 per cent. of volatile matter, 15-1 per| his work of 1738, Grindlicher Unterricht von Hutten- 
cent. of ash and 5-0 per cent. of moisture. In prepara- | werken. His sketch shows a hearth and a fireplace 
tion it was crushed to a l-in, square hole screen and | separated by a bridge and enclosed in a rectangular 








sized, with similar equipment of other dimensions, into | mass of masonry and brickwork. Below the fireplace 
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is a large ashpit, and at the opposite end of the furnace 
is a slag-hole. These early reverberatory furnaces 
were often referred to as “cupola,” “cupelo” or 
“cupilo,” possibly for the dome-shaped roof of the 
furnace. The earliest reference to small blast-furnaces 
as “‘ cupola furnaces” appears in a description of the 
Carron Works in 1792. An interesting point referred 
to at the conclusion of the paper was that relating to 
chimneys, and the question arose, “When was it 
recognised that with a closed fireplace the air required 
for the combustion of the fuel could be drawn through 
by a chimney?” The first use of chimney draught 
is to be found in Glauber’s book of 1646, translated 
into English in 1651 with the title A Description of 
New Philosophical Furnaces. 


TOGGLE - ACTION OPEN - FRONTED 
PRESS. 


THe open-fronted presses shown in the accompany- 
ing illustrations, Figs. 1 and 2, are the most recent 
examples of the application of the Humphris toggle 
mechanism described, as embodied in large presses of 
the “daylight” type, in ENnoGryeerrna, vol. cxxxiii, 
page 408 (1932), and vol. cxxxiv, page 10 (1932). The 
open-fronted press is being sold by Messrs. A. C. 
Wickman, Limited, Coventry, and is manufactured by 
Messrs. Mass Products, Limited, Parkstone, Dorset. 
The machine shown in Fig. 1 is a 75-ton press, i.e., one 
having a blanking capacity in mild steel of 18 in. in 
diameter by 16 1.W.G., or equivalent shearing area. 
It is, however, made in four smaller sizes ranging down 
to 12 tons, or a blanking capacity of 9 in. in diameter 
by 24 I.W.G. The press shown in Fig. 1 is of the 
inclinable type, and is capable of being tilted back- 
wards so as to set the table at any desired inclination 
up to 30 deg. to the horizontal. An example of the 
fixed type is given in Fig. 2, which shows a 40-ton press. 
The frame is of heavy steel plate and the tie rods are 
of chrome-nickel steel. The smaller sizes have no tie 
rods. The cardinal feature of the press, viz., the toggle 
mechanism actuating the ram, is best seen in Fig. 2. 
A central block is given a horizontal reciprocating 
movement from a crankshaft at the rear of the machine. 
The shaft is direct-driven by a flywheel pulley in Fig. 2, 
but in the larger machine in Fig. 1, it is driven through 
spur and pinion gear from a first motion shaft, having 
its flywheel pulley on the opposite side of the machine. 
Either form of drive can be supplied on all sizes of the 
press. 

Above the central block is a fixed head between the 
frame plates, which forms a bearing for a set of toggle 
plates arranged one behind the other, between it and 
the block, whilst underneath a similar set of toggle 
plates join the block to the ram. At the top of the 
ram stroke the toggle plates are inclined to one another, 
as shown, the crankpin being then in the rear position. 
As the crank travels to the front position, the inclination 
between the toggle plates decreases until, at the end of 
the ram stroke, they both lie very nearly in a vertical 
plane. The motion is, of course, continuous, t.e., there 
is no reversal of the rotary motion of the crankshaft. 
In this, the press resembles the ordinary type of press 
with the ram actuated by a crank-operated pitman. 
There is, however, a considerable difference between 
the two methods in the velocity of the ram during the 
cutting period. The link action of the toggles reduces 
the velocity considerably as the crank approaches the 
dead centre, the ratio of the cutting speeds of the toggle 
press to the direct-acting press being 6-82 to 13-9, 
that is, for the same rotational speed the velocity in 
one case would be 6-82 ft. per minute, and in the other 
13-9 ft. per minute. The actual cutting movement, 
then, approximates more to a squeeze than a blow, an 
effect conducing to longer life of the die tools. This is 
a subsidiary property of the toggle mechanism, the 
chief advantage claimed for it being that the possibility 
of the ram tilting, under even the most unequal distribu- 
tion of the cutting edge of the die, is eliminated. The 
ram face is always truly parallel to the table, and it is 
not necessary to place the centre of the die in line with 
the centre of the ram. The slides play no part in ensur- 
ing this parallelism, though they prevent lateral move- 
ment of the ram, so that wear is minimised. 

The toggle plates are attached to the centre block, 
bridge and ram by circular bearings the full width of 
the several parts. This enables the pressure per square 
inch on the bearings to ‘e kept at a sufficiently low 
figure to ensure the presence of an unbroken film of 
lubricant over them. The crankpin bearing is, simi- 
larly, of the full width of the parts, though the crank 
only supplies the component force to the central block 
of the toggle mechanism and does not receive the total 
pressure resistance through its own bearings. In the 
geared 75-ton machine shown in Fig. 1, the standard 
stroke is 5 in., and the ram makes 45 strokes per 
minute, with the driving shaft running at 250 r.p.m. 
The position of the ram is adjusted by means of a 
screw above the bridge. The smallest machine has a 
standard stroke of 3} in., and makes 65 strokes per 
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minute, at 275 r.p.m. of the driving shaft. This 
machine requires 2-h.p. to 3-h.p. and the 75-ton 
machines requires 4-h.p. to 6-h.p. A safety clutch is 
provided on all machines for single-stroke operation 
when required, as well as a safety lock for tool setting. 
The machines can be made with a variable stroke 
adjustment, if desired, and feeding systems, drawing 
attachments and relief mechanisms can also be pro- 
vided. 


COMBUSTION CONTROL SYSTEMS.* 


The Development of Automatic Combustion Control 
Systems for Industrial and Power Station Boilers. 


By J. L. Hopeson, B.Sc., and L. L. Rosrnson. 


(Concluded from page 136.) 


The Hagan System.—In the Hagan system, which has 
been applied with success to numerous boilers in the 
U.S.A. and in Europe, a change in the receiver pressure 
is made to vary simultaneously the induced-draught 
damper position (or the fan speed), the forced-draught 
fan speed, and the stoker motor speed. The position 
of the forced-draught damper is controlled by an inde- 
pendent unit which holds the furnace pressure constant 
or allows it to rise slightly with increase of load. The 
controls are provided with readily adjustable follow- 
up devices, so that there is a definite position or speed 
for a given fall of receiver pressure, but the changes are 
not made according to any particular law. This dis- 
advantage is partly neutralised by the numerous and 
easy adjustments provided. In the later developments 
of this system there is a master sender actuated from 
the receiver pressure, which, by means of a leak-off 
valve, maintains a pressure in an air relay system 
which rises when the receiver pressure falls. A boosting 
relay on the master control panel enables the pressure 
sent to any particular boiler to be raised or lowered 
in any desired ratio. 

The pressure received at each boiler panel is made to 
vary the speeds of the induced-draught fan, the forced- 
draught fan, and the stoker motor; and each of these 
pressures can also be raised or lowered in any desired 
ratio by the use of load adjusters. The forced-draught 
damper is controlled by an independent furnace pressure 
regulator, while the induced-draught damper in at 
least one installation is controlled through a leak-off 
valve operated from the master sender impulses through 


* Paper read before the Institution of Mechanical 
Engineers, on Friday, January 26, 1934. Abridged. 
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Fie. 2. 40-Ton Fixep-Tyre Press. 


a cam so as roughly to proportion the air flow through 
the furnace to the load. According to the descriptions 
available, it would appear that both the fan speed and 
damper position are controlled simultaneously. It is 
more economical in power to control these in sequence. 

In the Hagan system the power pistons are operated 
by air. This tends to overshooting when the movements 
made are small, as the starting friction of the pistons 
and glands is greater than their friction when once 
motion has started. As a result the air pressure builds 
up before motion starts, and the air continues to expand 
after the desired movement has been made. Almost 
every factor is controlled simultaneously and _after- 
wards readjusted by hand. In the case of the furnace 
pressure controller, which is an independent unit, 
hunting is avoided by the provision of a second damping 
bell which is open to atmosphere through an adjustable 
throttle valve. When the system is applied to pul- 
verised fuel (unit system), a fall in the receiver pressure 
causes a corresponding rise in the “loading ” pressure. 
This, in turn, causes an increase of the fuel supply, and 
of the primary and secondary air. The furnace pressure 
is kept constant by an independent regulator which 
operates the induced-draught damper, while a further 
independent regulator maintains constant pressure on 
the inlet side of the secondary-air regulating valve. 
All the regulators have adjustable follow-up mechan- 
isms, and no attempt is made to balance them to their 
functions. 

The Askania System—In the Reavell-Askania 
system, as applied to boilers fired by mechanical stokers, 
a loading differential pressure proportional to the fall 
in the receiver pressure (and so to the square of the 
steam flow) is sent out by a master controller to all the 
boilers in the group. This “loading differential” is 
balanced at an air-flow controller of each boiler by the 
air-flow differential across certain of the boiler passes. 
This establishes an air flow proportional to the total 
steam demand. This new air-flow differential is 
then balanced at a fuel-air ratio controller by the 
suction of a fan tachometer which is driven at a speed 
proportional to that of the stoker motor. This estab- 
lishes for each furnace a rate of fuel feed corresponding 
to the air flow through it. The furnace pressure 1 
balanced by an independent furnace pressure con- 
troller which regulates the forced draught; w hile the 
air-flow controller regulates the induced draught. The 
air-flow controller is usually adjusted so that the range 
from no load to full load on the boiler can be covered 
in 30 seconds, a change of load which, in normal work- 
ing, would take at least 10 minutes. The speed of 
response can be altered at will. 
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As it was found that the differential-pressure loading 
system gave trouble when transmission distances were 
great, two alternative systems of controlling a group 
of boilers in parallel were devised. One system involves 
simultaneous control of the individual stoker motor 
speeds by means of a Ward-Leonard set. In this case 
the fall of receiver pressure is made to oppose the 
suction of a motor-driven fan tachometer. When the 
thrusts due to the two pressures do not balance, the 
moving jet of the regulator controls the excitation of 
the Ward-Leonard generator, thus varying the voltage 
of the current supplied to the motor-driven fan, the 
speed of which varies accordingly. The Ward-Leonard 
generator also supplies power to the individual stoker 
motors which therefore run at approximately the same 
speeds as the motor-driven fan. The net result is that 
the air flow through each furnace is made proportional 
to the rate of coal feed to that furnace, and the total coal 
feed is made proportional to the total steam demand. 
The other system, which is applicable to cases where the 
speed of the stokers is varied by shunt control or by the 
special regulator which switches the stoker motors in 
and out for varying periods during a 60-minute cycle, 
involves the use of a master controller which operates 
on air instead of oil. There is little to choose between 
the two systems, except that the system first described 
is somewhat cheaper where there are a large number of 
boilers in the group. It should be noted that if either 
the air pressure or the current from the Ward-Leonard 
set fails, the battery of boilers will shut down until a 
standby set has been started up or hand control 
resorted to. 

In the case of pulverised-fuel firing on the bin and 
feeder system, the coal feed is controlled over a certain 
range of load by varying the speed of the feeders. 
Beyond this range one or more burners are cut out or 
lit up again, and the speed of the feeders is adjusted to 
compensate. When boilers are fired on the unit 
system, the weight of coal actually fed to the burner 
is controlled by the output of the primary air fan, a 
compensating device being used to correct for the 
smaller proportion of fuel picked up at low speeds by the 
air during its passage through the pulveriser. It is 
also necessary to control the coal feeds into the pul- 
verisers. 

The Arca System.—In the Arca system, a fall in the 
receiver pressure is made, by means of the master load- 
ing device, to cause a proportionate and adjustable 
rise in the oil pressure in a “loading” pipe line. This 
oil pressure, which is proportional to the square of the 
total steam flow, is balanced against the suction of a 
fan tachometer which determines the voltage of a Ward- 
Leonard generator, which, in turn, supplies current to 
the stoker motors of all the boilers in the group. It is 
also balanced against the fall of pressure due to the air 
flow through each of the furnaces ; any out-of-balance 
of the furnace pressure causes readjustment of the 
induced-draught dampers. The forced-draught dampers 
are adjusted by separate independent furnace pressure 
controllers. In this way the rate of fuel feed and the 
air flow to each boiler are proportioned to the total 
load. This system is in successful use on small boilers 
fired by mechanical stokers in power stations at Warsaw 
and Bremen. The Arca Company have also devised 
a system in which the fuel and air supply to each boiler 
is primarily adjusted by the steam flow from that boiler, 
the operation of the controls being gradually inhibited 
— receiver steam pressure returns to its normal 
vaiue,. 

The Leeds and Northrop System.—In the Leeds and 
Northrop system, a fall of receiver pressure, operating 
through a weighted spring-controlled diaphragm, which 
moves, and a sliding resistance, is made to tap a direct 
current which is directly proportional to the total 
steam flow from the receiver. This current is delivered 
to bus bars across which the air flow, the fuel feed, and 
the furnace pressure controllers of each boiler of the 
group are connected in series. These controllers are 
all identical in construction. They contain a neutrally 
balanced oil-sealed bell which carries one of three 
solenoids in series, as in the well-known Kelvin electric 
balance. The two outer solenoids are fixed to the wall 
of the case, and the force between the moving and the 
fixed solenoids is proportional to the square of the 
current passing through them. In this system, as 
applied to boilers fired by mechanical stokers, the air 
flow is measured by means of the differential pressure 
across the boiler passes, the fuel flow by means of a 
fan tachometer driven off the stoker motor, while the 
furnace pressure is allowed to decrease slightly with the 
load. Direct balance is obtained in each case between 
the gaseous pressures acting on the oil-sealed bells of 
the controllers and the electrical forces acting between 
the solenoids mounted within them. Any out-of- 
balance force is caused to readjust the induced draught, 
~ stoker speed, or the forced draught, as the case may 


The actual load taken by any particular boiler can 
be immediately adjusted by means of a rheostat in- 
cluded in the boiler-control circuit, while the total 








load on the station may be altered by temporarily | 
substituting a hand-controlled resistance in p of | 
the resistance operated by the master controller. The 
fuel-air ratio is adjusted by altering the position of the 
movable iron cores on either the air flow or the fuel 
feed controller. Hunting is avoided by periodically 
interrupting the impulse circuits so as to give time for 
each impulse to produce practically its full effect 
before a further impulse is sent out. When the system 
is used for controlling a number of pulverised-fuel 
burners, electrical tachometers are connected to the 
feeding motors of each burner. Means are provided 
so as to ensure that whenever the load is changing the 
fuel-air ratio is temporarily reduced. This avoids the 
generation of unburned gases and smoke. Generally, 
the system permits the same flexibility at the boiler 
and the control room panels as is described in the case 
of the Siemens, Bailey, and Kent systems. It is interest- 
ing as being the only electric system which operates all 
the controls simultaneously by the correct amount. 
It is fully provided with internal safeguards and hand 
switches, and is used with success in some of the largest 
power stations in the United States. 

The Siemens System.—In the Siemens system, the 
load on the boiler is measured by the fall of receiver 
pressure with regard to which it varies as the square 
root. This fall of pressure is simultaneously balanced 
against the air flow through the furnace as measured 
by the drop of pressure across the boiler passes (which 
in turn varies as the square of the air flow), and against 
the stoker speed as measured by a centrifugal weight 
tachometer, which gives a motion proportional to the 
square of that speed. The furnace pressure is controlled 
by an independent unit. This unit is sensitive to 
so in. water gauge. The air flow and the furnace 
pressure are controlled by adjusting the forced draught 
and the induced draught, respectively. Adjustments 
are provided whereby the air flow and the stoker speed 
corresponding to any given fall of receiver pressure can 
be simultaneously raised or lowered so as to alter the 
load on any particular boiler, and so that the ratio of 
air flow to fall of receiver pressure can be altered in order 
to control the fuel-air ratio and so the CO, content of the 
flue gases. Further, arrangements are provided whereby 
any particular boiler can be put on constant load. In 
this system, the signals are electrically transmitted, 
and the controls are electrically operated. In order to 
effect balance and perform the various adjustments 
necessary, modified Wheatstone bridges are employed. 

All the impulses, including that of the furnace 
pressure controller, are first taken to the master control 
panel where they are periodically intercepted for time 
intervals of sufficient length to prevent hunting of 
the controls, each impulse being given time to produce 
its effect before a further impulse is sent out. The 
furnace pressure contacts are of the mechanically 
operated chopper-bar type, as in the bridge relays. 
All these controls will safely carry 300 volt-amperes. 
Each boiler panel is fitted with indicators showing 
steam flow, draught, CO, content, boiler water level, 
and the superheater steam and the air-heater gas outlet 
temperatures. These indicators give the operator the 
information necessary to enable him to effect regulation 
to anticipate any considerable change of load. This he 
will do by using push-button control, afterwards 
switching over to automatic control when satisfactory 
conditions are established. 

The Bailey System.—The Bailey system is unique | 
among boiler control systems in that it is designed to 
maintain any predetermined CO, content of the flue 
gases at each load irrespective of variation in the 
quality of the fuel or irregularities in the action of the 
fuel feeding devices. It is also one of the two systems 
which maintains constant receiver pressure. In the 
Bailey system a fall in the receiver pressure causes an 
increase in the rate of fuel feed of all the boilers in the 
group. Provided that this increase in the rate of fuel 
feed is that which is required to maintain the increased 
rate of steaming, the fuel will be burned on the grates 
whether the air-flows through the respective furnaces 
are such as to produce the best possible combustion 
efficiency or not. In being burned, the fuel will 
increase the steam flow from each boiler in proportion 
to the increased number of heat units liberated in its 
furnace. If, now, the air flow to each furnace is auto- 
matically adjusted so that it bears the predetermined 
optimum ratio to the steam flow, this increase in 
steam flow will itself result in the particular air flow 
which ensures that the fuel on the grates is consumed at 
the best possible efficiency. Further, if the increase 
in the rate of fuel feed by the master controller has been 
too great, the receiver pressure will tend to rise, and 
this tendency will reduce the fuel feed, as the latter is 
tied to the air flow through the rate of steaming. In 
this way, both the desired steady pressure and the best 
combustion conditions are obtained without measuring 
the amount of fuel fed to the furnaces other than by 
the amount of heat which its combustion has produced. 

With modern feed water temperatures of 400 deg. F. 
and over, this heat measurement can be seriously upset 











by variations in the feed-water temperature. The 
Bailey — therefore includes an automatic compen- 
sation for such temperature variations where they 
are likely to be of importance. It also includes devices 
which carefully proportion the rate of water feed to 
the rate of steaming. The various adjustments 
described above are effected as follows: A master 
controller, which measures the receiver pressure, sends 
out a succession of electrical impulses whenever the 
pressure deviates from the normal pressure which it is 
desired to maintain. When the pressure is deviating 
away from normal, the duration of these successive 
impulses is proportional to the rate of deviation, plus 
a fixed time interval, and when the deviation is towards 
normal, the time intervals are proportional to the rate 
of deviation minus a fixed time interval. When the 
deviation is away from normal, the time impulse operates 
controls which attempt to bring it back to normal, 
but when it is towards normal] the time impulses operate 
controls which tend to retard its return. If the devia- 
tion is excessive, say more than + 4 lb. per square inch, 
a succession of time impulses operating controls which 
endeavour to regain normal pressure is sent out. 

When the system is used in connection with a group 
of boilers fired by mechanical stokers, the correcting 
impulses sent out from the group controller adjust the 
fuel feed, the induced draught, and the forced draught 
of each of the boilers. The only individual control on 
each boiler which is operated solely by the master 
controller is the control governing the rate of fuel feed. 
In the case of boilers fired by mechanical stokers, where 
the fuel takes appreciable time to ignite, there is no 
point in altering the stoker motor controls every 10 
seconds. A device which transmits the algebraic 
sum of the “‘ more ” and “ less ” impulses over a period 
of three minutes is therefore employed. 

As applied to pulverised-fuel boilers, the system is 
capable of controlling from half-load to full load in half 
a minute, and from one-fifth load to full load in three 
minutes. The system is so designed that if any part 
goes wrong, the boiler cuts out immediately. Where 
unit pulverisers are used, the carrier air is varied with 
the load so as always to be adequate in quantity. Also 
its temperature is controlled and maintained at a high 
value so as to assist in the drying of the coal. e- 
guards are provided to prevent the carrier air from being 
decreased to such an extent that it will not carry the 
coal fed to the pulveriser. When controlling on pul- 
verised fuel, a definite excess of air is always maintained 
when changing load either up or down. The system 
provides every possible safeguard to ensure that no 
damage is done by wrong operation or by failure of any 
detail of the controls. Thus, coal cannot be fed to the 
pulverised-fuel burners unless the air to burn it has 
already been turned on and the furnace adequately 
scavenged. In some of the later designs the original 
Mercoid relays have been replaced by mechanically- 
operated metallic contacts or by Thyratron tubes. 

The combustion control of forced-circulation coil 
type boilers has introduced special problems. Such 
boilers have practically no energy storage, so that if 
the boiler outlet pressure is to be maintained constant 
when the load varies, almost instantaneous regulation 
of the water and heat input must be effected. In the 
experimental Babcock and Wilcox “ Once-through ” 
oil-fired series boiler for pressures between 1,000 Ib. 
and 3,000 lb. per square inch, installed at Purdue 
University, U.S.A., specially designed Bailey controls 
were used. It was found possible to obtain a 30 per 
cent. variation of load in two seconds with a variation 
of outlet steam temperature of only 10 deg. F., and a 
steam pressure variation of between 50 Ib. and 100 Ib. 
per square inch at 2,500 Ib. per square inch. Though 
at present only in the laboratory stage, the system 
permits of complete remote control, and would seem 
to be easily applicable to industrial plants. 

The Kent Electrical System.—This system was the 
first successful automatic combustion control system 
of British design and manufacture. It aims at keeping 
the receiver pressure constant. Its chief distinctive 
features are the control of each function in sequence, 
instead of the control of several functions simultane- 
ously or by allowing them to interact and readjust 
themse!'ves ; and the method of avoiding hunting of the 
particular controls (the induced-draught damper and the 
fan-motor rheostat) which are operated from the master 
regulator. Other novel features are that it allows over- 
riding of the signals of the master regulator, or the 
altering of any of the controls by push-button from 
the control room or from the panel at the boiler front 
without switching off, and of manually adjusting the 
controls of each boiler from the boiler front, where the 
various indicators are situated, without disconnection 
or switching off. Switching off is provided for where 
n . The fuel-air ratio for each load is provision- 
ally determined by a cam, and this ratio can be altered 
on any furnace, in accordance with the CO, readings, 
by push-button control from either the control room or 
from the boiler front, the actual fuel-air ratio setting 
being shown on a dial at each of these positions. The 
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coal. The primary air is 30 per cent. of the total, and 
is heated to 300 deg. F. This and the coal pass into the 
furnace in a steady stream. The secondary air, heated 
to 450 deg. F., enters in puffs at the rate of 3,000 a 
minute in order to produce turbulence in the flame. 
An average of 15 per cent. of OO, is obtained on this 
plant. In a system which is in use in one of the Parisian 
stations, all the induced-draught fan motors of a group 
of boilers are driven from a Ward-Leonard set. It is 
thus only necessary to control the voltage of the set 
in order to adjust the fans to the speed desired. The 
method gives easy and accurate control, but involves 
a double transformation of energy. 

The controls of automatic combustion-control systems 
may be operated electrically or by air, oil, or water 
pressure. Of these the direct-current electrical is 
probably the most desirable, as the power supply for 


system also allows the rating of any boiler to be raised 
or lowered. The air flow is measured in the duct 
immediately after the heater, and not across the boiler 
passes. 

As applied to a group of boilers fired by mechanical 
stokers the sequence of operations is as follows :—A 
change in the receiver pressure, operating through the 
master controller, alters the induced draught of all the 
boilers in the group so as to tend to bring it back to its 
steady value. This alteration of the induced draught 
upsets the furnace pressure, which is automatically 
readjusted by independent controllers operating the 
forced draught. The new air flow thus established 
through each furnace is measured by suitable means, | 
and the fuel flow balanced against it. The adjustment | 
of the forced and the induced draught is by controlling | 
the speeds of shunt-wound direct-current fan motors 
by means of field rheostats. This control is used down | the controls may be transferred to batteries if the 
to 40 per cent. of the maximum speed of the fans. At | main direct-current supply breaks down. Also speed- 
lower air flows the dampers are adjusted. In order to | controlled direct-current fan and stoker motors are 
avoid “ jumpy ” control, the field rheostats are provided | relatively cheap in first cost and are economical to 
with 200 studs. The controls automatically “ throw- ‘run. Further, there is no danger of temporary failure 
over” from the fan damper and back again. Limit | due to aeration, clogging, or freezing, as is possible when 
switches are provided to prevent the rheostat arms | oil or water pressure is used to operate the controls. 
or the dampers being moved beyond their proper | Also in the case of large units, multicore cables are 
travel. The ratio of fuel flow to air flow at each load is | cheaper to buy, install, and maintain, than the numer- 
provisionally determined by a cam contained in the | ous small pressure pipes required. The alternating- 
fuel-air ratio controller, and, as above stated, this ratio | current electrical method has the disadvantage that 
can be altered by push-button from both the control | variable-speed alternating-current motors are expen- 
room and the boiler front. This adjustment of the fuel- | sive, although a combination of quite cheap motors and 
air ratio has also been used to alter the length of the | hydraulic couplings may become a possible alternative. 
fires for minor changes of load, thus saving the labour | Also battery supply cannot be resorted to if the main 
of adjusting the guillotines which control fire thickness. | current fails. Air operation has the disadvantage that 

The Kent Hydraulic System.—In the Kent hydraulic | air pistons are apt to work jerkily, as the pressure 
system, as applied to boilers fired by mechanical stokers | required to overcome static friction is often more than 
and provided with forced draught, the position of the | sufficient to carry on the desired movements when 
induced-draught damper or the speed of the induced- | once these are started. Air-operated controls are also 
draught fan is related to a definite fall in the receiver | liable to be put out of action by frost, as water may be 
pressure; the furnace pressure is controlled by an/| carried along with the air if suitable precautions are 
independent unit, and the rate of fuel feed is adjustably | not taken. They may further introduce time lag owing 
related to the air flow through each furnace. In those | to the capacity of the transmission pipe lines. Oil- 
cases where the induced-draught fan is coupled to a | operated controls are self-lubricating and work sweetly, 
constant-speed motor through a hydraulic coupling, | though care must be taken to keep air out of the 
a fall in the receiver pressure causes a Bourdon tube to| pressure pipes. The necessary oil pressure can be 
operate an intercepted-jet mechanism so that there is | cheaply generated at the points where it is required 
an increase of fluid pressure in a Sylphon bellows. This | by electrically-driven gear pumps. Water-operated 
increase in pressure actuates a second intercepted-jet | controls have to be protected against aeration, corro- 
mechanism, which increases the pressure in a second | sion, frost, mineral deposits, and organic growths. 
Sylphon bellows, and so causes a considerable increase | 
in the supply of fluid to the hydraulic coupling. This, | 
in turn, causes the speed of the induced-draught fan, | 
which is connected to the coupling, to increase rapidly. 
The fan speed, measured by the centrifugal weight | 
tachometer, reverses the movement of the intercepting | 
plate of the second mechanism, and so decreases the 
pressure in the second Sylphon bellows, as the speed 
called for by the Bourdon tube is approached. The 
use of a float connected through a further differential- 











DIESEL ENGINES FOR FISHING 
CRAFT. 


| Ir is characteristic of many developments that their 
| application to some specific service is retarded, not only 
| by difficulties experienced by the personnel in accom- 
| modating themselves to the new equipment, but also 
| because inherent features of the duty required are at 
4!- | first not quite so well met as by older plant. It is for 
link mechanism ensures that there shall be a definite | these reasons that greater progress has not been made by 
amount of oil actually in the coupling for a definite | with Diesel engines in the British fishing fleet. A paper 
extension of the second bellows. Overshooting of the | recently presented by Mr. A. C. Hardy, at a meeting of 
speed is thus prevented. In those cases where the speed | the Grimsby Institution of Engineers and Shipbuilders, 
of the induced draught is controlled by damper, field | on the operation of fishing craft by means of internal. 
rheostat, motor rheostat or alternating-current com- | combustion engines, referred to this subject in the light 
mutator motor, a piston-operated controller is used in of the equipment now available, and dealt with the 
place of the hydraulic-coupling controller just de- financial questions involved, the claims of the electric- 
scribed. — : ally-operated winch for trawling, and other pertinent 
The Kent-Hodgson intercepted-jet mechanism is the | matters. 
basis of the hydraulically operated Kent system. In Mr. Hardy attributed the slow progress made with 
this mechanism a small jet of fluid (air, water, or oil) is | Diesel engines in this particular direction, to the bad 
discharged at a steady pressure about 15 lb. per square reputation following upon the failure of a ship fitted 
inch. The impact of this jet is capable of forcing fluid | with an early type of crankcase-compression engine, to 
under pressure into a pipe connected to the nozzle, | lack of simple, easily understood design, to the compe- 
and this pressure may be held at any desired value | titive price of coal, as compared with oil, in British 
lower than its maximum by intercepting the jet with ports, difficulties of the trawl winch drive, and the fact 
a thin plate. If the axis of the intercepting plate is | that most of the suitable engines, until about eighteen 
parallel to the jet, there is practically no reaction months ago, were of foreign origin. Now, as the ex- 
on the plate, and small forces from Bourdon tubes and hibits at the recent Shipping and Engineering Exhibi- 
the like are capable, by means of this intercepted-jet | tion at Olympia made amply clear, there is no dearth of 
relay, of controlling quite large power pistons without | all-British Diesel engines, for small craft of all types. 
the use of a “step-up” relay, although this may be| The advantages of fitting Diesel engines to fishing 
used when great quickness of response or exceptionally | craft are that the space occupied by machinery is less 
large power is desired. In order to obtain reverse | than that required for a steam plant; that the smaller 
motion, the controlled pressure may operate against | fuel consumption requires less bunker space, or alter- 
& spring force, as in the case when a Sylphon bellows | natively, gives an increased radius of action; that 
is used. Or two pairs of jets controlled by one inter- | fuel and lubricating oil costs for a year’s working are 
cepting plate may be used. less than for steamers, owing to the smaller amounts 
Other Systems.—A system which contains several | of bunkers carried differences in trim on the outward 
novel features of importance is in use in connection and homeward journeys are less, a factor permitting the 
with the three 1,500 lb. per square inch 250,000 Ib. per | building of more economical hulls, a point which may 
hour single-pass boilers at South Amboy Station, New | offset the greater first costs of the Diesel plant. Slightly 
Jersey, U.S.A. There are five burners per boiler, and | smaller operating staff is required on the bigger ships. 
each is fed from its own unit pulveriser. The coal feed | Cleanjiness is improved, due to the elimination of coal, 
to each pulveriser is weighed on an automatic belt type | while the dangerous acetylene deck lights can be 
conveyer, and the rate of coal feed in pounds per hour | discarded if electric auxiliaries are adopted—a growing 
is indicated on a dial in the control room. The weights | practice with motor vessels. 
in pounds per hour of the primary and secondary air| The trawl winch of a fishing vessel is a most important 
are also measured and indicated. The operator is thus | part of the auxiliary equipment and requires a great 
able to regulate with precision the coal and air flow rate | proportion of the total power available. It is most 
according to the load and to the calorific value of the | commonly in operation when the main propelling engines 




















are not required for their normal duty, and for this 
reason the main engines may be used to drive the traw] 
winch, if the engines can be disconnected from the pro- 
peller by some form of clutch. One of the most attrac. 
tive drives for the trawl winch is the electrical system, 
because of the flexibility of the electric motor. In 
practice, however, it may not always work out satisfac. 
torily on the smaller craft, as the large Diesel-generator 
set (or sets) presents difficulties in an already crowded 
engine room. In larger vessels this might not prove 
an insuperable difficulty. In an American type of 
medium-sized vessel, an 80-kW generator has been 
fitted to the forward end of the 500-h.p. engines, and 
a magnetic clutch introduced between the engines and 
the thrust shaft of the propeller. 








CATALOGUES. 


Compressors, Vacuum Pumps and Engines.—A folder 
received from The B.A. Holland Engineering Company, 
Limited, 18, Victoria-street, London, 8.W.1, shows 
illustrations of Holland 8.L.M. equipment and briefly 
states their merits. 

Centrifugals.—Dryers of the centrifugal type are used 
in many industries and a comprehensive catalogue sent 
to us by Messrs. Thomas Broadbent and Sons, Limited, 
Huddersfield, indicates the manner in which the firm 
has met every individual case by standard equipment. 


Aluminium  Alloys.—The characteristics of Alpax 
alloys, made by Lightalloys, Limited, Alpax Works, 
St. nard’s-road, Willesden Junction, London, N.W.10, 
are dealt with in a trade list and a paper by Messrs. W. H. 
Grieve and R. B. Deeley read before the Institute of 
Metals. 

Stone Breakers and Crushers.—Messrs. Hadfield, 
Limited, Sheffield, call attention to the designs and 
merits of the plants they make for breaking down cullet 
in glassworks, and in portable units for dealing with 
stone for ro construction, in two well-illustrated 
pamphlets. 

Small Tools.—B.S8.A. small tools, handled by Messrs. 
Burton, Griffiths and Company, Limited, Montgomery- 
street, Sparkbrook, Birmingham, 11, are described in a 
pamphlet received from them. They comprise milling 
cutters, combination centre drills, dies, taps and tap 
wrenches, screwing sets, spanners, chucks, vices, sleeves 
and sockets. 

Alloy Cast Irons.—New construction demands the use 
of cast iron with resistance to heat action, scaling, 
growth, corrosion and a variety of other actions. Messrs. 
5S. Russell and Sons, Limited, of Leicester, have sent 
us lists dealing with the characteristics of their nickel 
cast iron, nickel-chrome iron, Silal, Nicrosilal and Ni-resist 
(Nimol) for the various duties. 

Signals and Relays.—The Westinghouse 
Saxby Signal Company, Limited, of 82, York-road, 
King’s Cross, London, N.1, have sent us sets of loose-leaf 
sheets relating to signals of the electric and electro- 
pneumatic type, and A.C. relays of the single-element 
and double-element vane types. Each section affords 
full information on all the variety of uses to which the 
many standard equipments can be put. 

Bending and Straightening Press —Messrs. Henry Pels 
and Company, Limited, of 32-38, Osnaburgh-street, 
London, N.W.1, have sent us a copy of their descriptive 
list on high-speed horizontal bending and straightening 
presses, with armour-plate frames. Working examples 
for different sections are illustrat An accompanying 
sheet on nibbling shears shows how shapes can be cut 
from anywhere in a sheet. 

Centrifugal Clutches.—The Platt-Dawson clutch, made 
by Messrs. Platt Brothers and Company, Limited, 
Oldham, and designed to bring an electrically-driven 
machine automatically into action after the motor has 
had an initial start, is described in a folder received from 
the firm. It makes use of slipper blocks pressed at 
full speed against the inner face of the clutch. The firm 
also fit Hele-Shaw clutches to such drives and accom- 
panying lists deal with their merits. 

Machine Tools and Workshop Equipment.—Messrs. 
Stedall-Dowding Machine Tool Company, of 145-157, 
St. John-street, Clerkenwell, London, E.C.1, have sent 
us a number of catalogues dealing with their products. 
These comprise grinding and polishing machines, ating 
machines, power drilling machines, twist drills an 
reamers, power transmission appliances, and thread- 
checking appliances. In every case the salient features 
are dealt with, the dimensions given, and the prices 
stated. 

Scale Remover.—The prevention of the deposit of 
scale, or its removal after deposit, is essential to efficiency 
of heat transmission in boilers and the water jackets of 
internal-combustion engines. Messrs. Houseman and 
Thomson, Limited, Exchange-buildings, Newcastle-upon- 
Tyne, 1, have sent us leaflets showing the effects of 
using D. M. Boiler Enamel, a vegetable product, for the 
p on a MeNeil door of a water-tube boiler and on 
the ——— for a protecting plate of a Babcock and 
Wilcox boiler. 

Meters for Industrial Purposes.—Messrs. George Kent, 
Limited, Biscot-road, Luton, Bedfordshire, have sent 
us a useful illustrated publication dealing with meters 
for power plants, gasworks, institutions, and all indust rial 
purposes. The volume deals with the measurement of 
steam, boiler-feed water, condensate, gas, water, air, oil, 
trol, chemicals, beverages, and other fluids. Many 
illustrations are given, and much technical information, 
performance figures, and other data are included. The 
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volume is strongly bound in blue-cloth covers. 
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THE MERSEY ROAD TUNNEL. 
(Continued from page 58.) 


As the Mersey Road Tunnel, the construction of 


issue of January 19. The fans in the New Quay 
building will ventilate the New Quay dock branch 
|of the tunnel, while those in North John-street 
will ventilate the length of main tunnel from the 
Haymarket Portal to George’s Dock. The sub- 


which was described on page 55 of our issue of | aqueous portion of the tunnel, from the latter 


January 19, will be mainly used by motor vehicles. 
it has been necessary to provide for the continuous 
supply of large quantities of pure air, and for the 
removal of the atmosphere that has been vitiated. 
Certain experiences in one of the American tunnels 
have shown that this is a matter to which very careful 
consideration must be given, and at Liverpool the 
ventilating plant provided has been designed as a 
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result of full-scale experiments, which were made 
over a length of 1,000 ft. of finished tunnel, using 
full-sized fans. These experiments, which were 
supervised by experts in physiology and mechanical 
ventilation, were also directed to ascertaining 
which system would give the best results in the 
event of a serious petrol fire. As a basis, a traffic 
flow of 3,000,000 vehicles per annum was assumed ; 
and it is estimated that this is not likely to be 
exceeded for many years. Moreover, steps were 
taken to ensure that the ventilation would be 
adequate during the periods of maximum traffic 
flow. The probable result will be that the full 
power of the fan installation will be only occasion- 
ally required, and it has, therefore, been designed 
so that it can be operated to suit the number of 
cars using the tunnel at any one time. 

The ventilation plant is installed in six buildings, 
which are being erected at New Quay, North 
John-street, and George’s Dock in Liverpool, and 
at Woodside, Sidney street and Taylor-street, in | 
Birkenhead. The position of these buildings in | 
relation to the tunnel will be seen by reference to 
the plan reproduced in Fig. 3 on page 56 of our | 








place to half-way across the river, will be dealt 
with by the George’s Dock plant, and the other 
half by the plant at Woodside, Birkenhead. 
Similarly, the plants at Sidney-street and Taylor- 
street, Birkenhead, will ventilate the main tunnel 
'from Morpeth Branch Dock to the Chester-street 
| portal and the Rendel-street branch, respectively. 
The plant will operate on the upward semi- 
transverse system, the fresh air being forced 








All the buildings, except those at George’s Dock and 
North John-street, will be faced with brick, while the 
latter will be faced with Portland stone on one 
facade and the former with the same material on 
all facades. The building at George’s Dock, in 
addition to being a ventilating station, will house 
the administration offices and control room, details 
of which are given below. The offices will be 
arranged on either side of the ventilating structure, 
and the whole block has been placed so that its 
tower is axial with the dome of the adjacent head- 
quarters of the Mersey Docks and Harbour Board. 
As the tower rises to a height of 200 ft. it will be 
one of the most prominent features of Liverpool, a 
city that is already not lacking in landmarks of 





[through a main duct under the road level, from 


this kind. The two ends of the site, which adjoin 
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which it will be passed into a longitudinal con- 
tinuous slot or expansion chamber. This chamber 
is connected with the traffic space by a bell-mouthed 
opening, so that an unbroken stream of fresh air 
will flow into the tunnel throughout its entire 
length. The vitiated air will be extracted longitu- 
dinally by using the traffic space as an exhaust duct, 
and be drawn off through openings in the roof of 
the tunnels by fans which will discharge it through 
the exhaust towers of each ventilation building. 
The six ventilation buildings vary in size 
according to the number and capacity of the 
fans installed, but their general design will be 
gathered from the sectional elevations repro- 
duced in Figs. 32 and 33, which apply to the 
North John-street structure. A view of the 
same building in course of construction is given in 
Fig. 34, page 166. As will appear, the particular 
requirements which have determined the design of 
these buildings are unprecedented and have pro- 
duced conditions quite unlike those normally encoun- 
tered. Generally speaking, the buldings consist of 
a steel framework with the usual rectangular plan, 
the elevation being distinguished by a central tower. 





Mann Island and Brunswick-street and are not 
occupied by the building, will be laid out as fore- 
courts, under which stores and workshops will be 
arranged. A portion of the site adjoining the New 
Quay building will be occupied by a garage for the 
tunnel-cleaning machine and other rolling stock. 
The conditions prevailing at the George’s Dock 
building, Liverpool, and the Woodside building, 
Birkenhead, were such that extensive foundation 
work was necessary. As the whole of the ventilating 
plant will be remote-controlled from George’s Dock, 
all the buildings, except the one on that site, have 
been constructed without windows, so as to reduce 
the transmission of noise and vibration, and in 
certain cases double external walls have been used 
as a further precaution. The floors and roofs are of 
solid reinforced concrete. As regards the interiors, the 
main elements, as shown in Figs. 32 and 33, are the 
blowing-fan chamber, the exhaust-fan chamber, and 
the switchgear and transformerroom. Each of these 
elements is completely isolated from the others by 
air locks, so as to prevent the vitiated air being 
drawn into the blowing chamber or vice versa. As 
will be seen, the blowing fans are connected to inlets 














in the roof of the building and the exhaust fans to 
outlets which are connected to the towers. The 
walls, both of the fan chambers and of the switch- | 
gear rooms, are faced with white glazed brick. The | 
volumes and heights of the various buildings, | 
including the exhaust towers in each case, are given | 
in the accompanying Table : 


Volume. Height 

Cub. ft Ft 
New Quay, Liverpoul 321,710 93 
North John-street, Liverpool 1,130,890 170 
George's Dock, Liverpool 1,592,955 200 
Woodside, Birkenhead 887,700 210 
Sidney-street, Birkenhead 1,190,017 122 
Taylor-street. Birkenhead 327,470 102 


Figs. 32 and 33 also show the arrangement of the 
blower and exhaust fans in the North John-street | 
Building, which may be taken as typical. As will | 
be seen, the blower fans are installed in duplicate. | 
Fresh air is conveyed to these fans by means of | 
intakes in the roof of the building. These intakes | 
have duplicate openings at the roof level which are | 
provided with guard bars and drainage gutters, and 
converge into a rectangular duct, 27 ft. 3 in. by} 
9 ft. 2 in., which is connected to the chamber in | 
which the fans are housed. The fan casings are | 
constructed of reinforced concrete 9 in. in thickness, 
and have an overall diameter of 44 ft., the width | 
being 10 ft. To adapt them to mechanical require- | 
ments, the whole of their inner surfaces are finished | 
smooth to within a maximum margin of error of | 
} in. In the case of the supply, the air is drawn | 
into the eyes of the fans and expelled into shafts, 
which are connected to the fresh air ducts in the 
tunnel, as explained below. These fans, taking 
those for supplying towards Old Haymarket 
portal as typical, have an impeller diameter 
of 21 ft. and an output of 312,000 cub. ft. of air 
per minute. They are driven by 115-h.p., 400-volt | 
induction motors, which are mounted on concrete | 
blocks insulated from the structure of the build- | 
ing. They can be operated at two speeds and 
are connected to the fans through a variable-speed 
hydraulic coupling and mechanical gearing, the | 
driving and driven shafts being at right-angles. 
A fine speed regulation will thus be obtainable, 
which will enable the output to be adjusted in 
accordance with the number of cars using the 
tunnel at any time, and thus avoid a large waste 
of power. Interlocks are arranged so that the 
fans cannot be started unless the damper doors | 
are closed, thus reducing the load. The duplicate 
exhaust fans, which are driven in the same way, 
each have an impeller diameter of 28 ft. and an 
output of 522,000 cub. ft. per minute. As will be 
seen from Fig. 32, they draw the air from exhaust 
chambers, which are connected to ducts from the 


tunnel, and expel it through the central tower, | of 44 ft. 
measures | only under the roadway, as explained in the first 


which is of rectangular section, and 
30 ft. by 23 ft. in plan at its top. 

It may be added that, in all, 30 fans, with individual 
outputs ranging from 641,000 cub. ft. per minute 


to 92,000 cub. ft. per minute will be employed, the 


maximum aggregate capacity being 2,500,000 cub. itunnel, the layout is somewhat different, as at 


ft. of fresh air per minute pumped into the tunnel, 
and an equal volume of vitiated air removed. 
This will ensure that under normal conditions the 
proportion of carbon monoxide will not exceed 
2} parts in 10,000 parts of air, or 4 parts in 10,000 | 
under extreme peak-load conditions. As will have 
been already gathered, both the blower and exhaust 
fans are duplicated in each building, so that the 
total capacity of the ventilation plant is 10,000,000 
cub. ft. of air per minute. The fans being installed 
in the North John-street, George's Dock and Wood- 
side ventilation buildings are constructed by 
Messrs. Walker Brothers (Wigan), Limited, Wigan, | 
and those in the New Quay, Sidney-street and 
Taylor-street buildings by Messrs Sturtevant Eng- 
ineering Company, Limited, London, the driving 
gear and electrical equipment being supplied by 
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There is, therefore, one central air duct 
part of this article. Similar arrangements have 
been adopted at New Quay, Sidney-street and 
l'aylor-street, but at George’s Dock and Woodside, 
where connection is made to the 44-ft. circular 
these places there are two ventilating ducts under 
the roadway instead of one. 

The four blower fans are connected by reinforced 
concrete ducts to a vertical ventilating shaft. The 
walls of this shaft are constructed of a 9-in. concrete 
backing, over which is a layer of asphalt for water- 
proofing, and then a further 2 ft. of concrete. 
The shaft itself is of rectangular section, and is 
divided by a 2-ft. concrete wall, so as to form 
two separate downtakes. One of these downtakes 
measures 16 ft. by 10 ft., and will be used for 
supplying air to that part of the tunnel which lies 
between the bottom of the shaft and the Old Hay- 
market portal, while the other, which is 16 ft. by 


'7 ft. 6 in., will be employed for ventilating the | 


between North John-street and George's 
Two of the fans, one of which will be in 


Dock. 


Messrs. Metropolitan-Vickers Electrical Company, | operation and the other spare, will be connected to 


Limited, Manchester. each downtake. 
connected to horizontal ducts of the same section 


Drawings of the air supply ducts and shafts 
from the building to the tunnel invert are given in} 
Figs. 39 to 46, page 178. These drawings also apply 
to North John-street, where the tunnel is of inverted 


and 


The bottom of these shafts are 
46. 
the 


180 ft. long, as shown in Figs. 39 to 


These ducts are of similar construction to 


semicircular section and has an internal diameter! thick and is reinforced by 8 in. by 4 in. by 18 Ib. | shaft, as 
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rolled-steel joists placed at 3-ft. centres. It will be 
seen in Fig. 43 that this roof forms the floor of 
passage, which is 6 ft. 6 in. high to the centre of the 
arch, and 6 ft. wide. This leads from the traffi 
space in the tunnel, access to the air ducts being 
obtainable through airlocks fitted with doors and 
a ladder way, as shown in Fig. 44, and access t° 
the ventilation building by a ladder way placed 


shaft, except that their common roof is 164 in.) in a 9 ft. by 4 ft. 9 in. shaft at the side of the an 


shown in Fig. 39. As will be seen 
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Figs. 40 and 41, the side and centre walls of the 
tunnel end of the ducts are curved round on a 
|radius of 5 ft. and 21 ft., respectively, into the 
|line of columns supporting the roadway, and thus 
form a connection with the invert. At this point, as 
shown in Figs. 36, 40 and 45, the ducts are further 
| divided by a centrally-placed streamlined concrete 
| feather wall 2 ft. thick, while the floors rise on a 
| steady ramp (Figs. 41 and 42), so as to impede the 
flow into the tunnel invert as little as possible. 
The construction from below the roadway to the 
| traffic space is shown in more detail in Fig. 41, 
| which again applies more particularly to the 44-ft. 
|inverted tunnel, though the arrangement in the 
| case of the other tunnel sections is similar. As will 
| be seen, the air passes from the space under the 
| roadway through ports, placed 18 in. apart, into a 
| longitudinal continuous slot or expansion chamber. 
| This chamber communicates with the traffic space 
| through a bell-mouthed throat, which runs along 
| the face of the kerbs on each side of the roadway. 
By this means an unbroken stream of air is blown 
into the tunnel at roadway level along its whole 
length. An appropriate adjustment of the size 
of the air ports ensures that the delivery of air is 
uniform throughout the length of the tunnel. 

As already mentioned, the vitiated air is extracted 
longitudinally throughout the tunnel, the whole of 
the space above the roadway being used as a duct. 
It is then exhausted through openings formed in 
|the roof of the tunnel below each ventilating 
station, and thence into shafts, At each of the 
exhaust points the roof of the tunnel is cut away 
and a receiver chamber is built above it, as indicated 
in Figs. 47 to 50. Lllustrations of the chamber at 
North John-street during construction are given 
in Figs. 37 and 38. As will be seen from Figs. 37, 
48 and 49, the opening in the tunnel, 30 ft. long 
by 19 ft. 6 in. wide, is fitted with a framework 
| of girders to compensate for the lining that has been 
|'removed. The receiver chamber, which has an 
| internal diameter of 20 ft. 8 in. and is 30 ft. long, 

is constructed of cast-iron segments bolted together 
and treated in the same way as the tunnel lining. 
|The ends of this chamber are filled with mass 
| concrete, which has been streamlined from the roof 
lof the tunnel to the shaft, while the transverse 
| struts of the framework are shaped to form vanes, as 
|in Fig. 49, to guide the airinto the shaft. As will be 
;seen from Figs. 38, 48 and 49, the exhaust duct 
|which leads from this chamber has an internal 
| diameter of 16 ft., and is constructed of cast-iron 
| Tings filled with concrete. It is connected to a 
vertical rectangular shaft of 17 ft. by 16 ft. 
| section, which communicates with the exhaust-fan 
}room. This room contains two fans, one of which 
will be in operation, while the other is spare. These 
fans will extract the vitiated air and discharge it 
into the outlet tower of the building, as shown in 
Fig. 32. 








(To be continued.) 
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BRATION STRESSES OF MARINE 
OIL-ENGINE INSTALLATIONS. 


By W. Ker Wixson, M.Sc. (London), Wh.Ex. 


In marine-oil engine installations, resonant 
torsional vibrations of appreciable amplitude may 
|occur at critical speeds corresponding to the two- 
node mode of torsional vibration, as well as at 
critical speeds corresponding to the one-node mode of 

| vibration. Fig. 1, page 168, shows the oscillating 
|system of a typical marine oil-engine installation 
| and the shapes of the normal elastic curves for the 
| one-node and the two-node modes of torsional vib- 
|ration. For the one-node mode of vibration, where 
| the relative amplitude at the propeller is large, the 
| probable amplitudes of vibration at resonant speeds 
may be calculated on the assumption that propeller 
damping is the principal damping influence. For 
two-node vibrations, however, the relative ampli- 
tude at the propeller is small, so that engine damping 
must be taken as the basis for calculating the prob- 
able vibration amplitudes at resonant speeds. This 
investigation summarises the author’s experience 
in determining engine damping factors based on 
measurements made on many different installations. 
The principal engine damping forces are: Energy 
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absorbed by elastic hysteresis in the material of the| The fraction of the strain energy which is lost| fh i J 4 





































































































































































































































































shafting and, to a lesser extent, in the material of per cycle is therefore, Ww “ and the dynamic magnifier fe A/ (2+ m) 

the running gear; energy absorbed by movements | © _ inci ma pes bis | The values given below of the hysteresis constants 
at bearings, flanges of couplings, keyways, de, 5] © Suvecnety proporcsone’ Sp Shes. and exponents of 0-21 per cent. carbon steel, of a 
energy absorbed by vibration of engine frame or | j.¢., maximum tensile stress of 30 tons per square inch, 
transmitted to surroundings ; and energy absorbed shi W; are those given by Dr. Dorey in the paper alread, 
by that part of the engine friction which varies M = Dynamic magnifier = = mentioned. , . 
with the velocity. The problem of evaluating - 

a reliable engine damping factor is therefore exceed- Fig. 1. TYPICAL OSCILLATING SYSTEM. (MARINE INSTALLATION ) } 
ingly complex, but approximate solutions may , | 

be obtained by one of the following methods : ; Binders 4 Pup: ° 

(a) By assuming that the principal damping er 
influence is elastic hysteresis in the material of the} 4-b—}-—_5= —— 
shafting. a, | “h 5. Node), a6 

(6) By assuming that the overall damping in the} 4- a ; so =} 
engine is directly proportional to the velocity. j--T r ; 

An essential difference between these two pethets - 4 r,s 
is that with assumption (a) the damping factor is| : OA ye 
very nearly inversely proportional to the amplitude, ji Se Sei ty s Z 
whereas with assumption (5) it is independent 
of the amplitude. (ea) 7 il 

Fig.2. TO SIONAL V VIBRATION STRESSES. ’ 
\g- Taco TERESIS DAMPING ) tf, Fig.3. SOLID CIRCULAR SHAFTS. (evastic HVSTERESIS DAMPING) 
a ws Solid PE a ey c) Solid Groular Shaft — “| 
oan Thin Tube Thin Ti 
ave 7 ee 
teed | Pett 
ae 
ec 36,000 } - 
fo oS am (b) Ter Ss > ¢-% Critical Stress Range -f- 
r hog —_—--T F 32000 ‘4 — | 
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12900 Z L-* Se a 
he / 0-21 per Cent.Car: & se ae 
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8,000 —— | } St y LT 
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Cycles of Stress Above 2 f- / L_—t- 
= tf - Vibration Stress Lb,perSq.bv 1¢000|—« a3 A 2 
tf- y += 
tf. Critical Streas-13440" * = * in 4 Ao a 
o + — a’ Chromium Vanadium. Steel 54 Tons Tensile 
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8,000 ery me eg 47 - a oa 
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| , o-t-~ [Bh | | | 
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’ (3986.c.) tfo “ENGINEERING” 
w 
For a solid shaft, (i) For material not previously subjected to 
S000) " —— — Wr (2 +m). ft . = fom | cycles of stress above the critical range 
Material Previousl Subjected to M wr &8.G_A A = 0-18, andm = 2-8 for values of f below f- 
Cycles of Stress tf = 10-0 for values of f above fc 
4,000 — But Below Toreional Elastic Limit and for a hollow shaft, | fe = 13,440 Ib. per square inch. 
or the Yield Point solctrent ined Wr_ (2+ m).ft—™. (ii) For material which has previously been 
YN y 7 | same La | subjected to cycles of stress above the critical range 
o — “a R‘ — r* Rm | A = 0-74, and m = 3-2 for values of f below f- 
(ssea8)” — _ ra ~ —_ ime [ R? | [ ee ?_ y= a = 6-6 for values of f above f- 
_ | fe = 13,440 lb. per square inch. 

Ina paper presented to the Institution of Me- | Let, | Hence, finally, the following expressions ar 
chanical Engineers, in November, 1932, entitled | ek a ee obtained for the maximum stresses and dynami 
‘Elastic Hysteresis in Crank-shaft Steels,” Dr. | tie | magnifiers at resonance for this material. 

Dorey gave the following expression for hysteresis Then, Solid Shafts.—For solid shafts these expressions 
energy per unit volume per cycle : (2 + m). f2—m. fom 1 — Ké are 
ee le 
swea.[ J }' o.9 2 aS gtd J 602 . Y/ fo | for material not previously subjected t: 
feu The limit " (< =|" ot ecsenches 602 cycles of stress above the critical 
e limiting value of |} — c 2 
Where, g “Kast PP’ | M ae a | range, and for values of f below /- 
ow Hysteresis energy per t volume per cycle. | : 4 : very : 

A i csommaie pommel unit volume per cyc l, is F ra 1.é., for very thin tubes, £/ So) for material not prev iously subjected t ; 

tf Half the stress range for alternating stress. | om. ont yea, cycles of stress above fale fe ‘ 

fe Half the critical stress range | M o ze M For | range, and for values of f above /.. 

m «=: Hysteresis exponent. “G : 

. . . | om , : , : = 572.22 for t 1 which h ly been 

For any given material, the values of A and eT The maxiioam vibestion stress at resonance is j=5 N fo} “‘rubjected to oyeles of str above th 
for values of f below f, are different from the value | equal to the equilibrium stress, f,, multiplied by | u 572 iz critical range, and for values of f below 
of A and m for values of f above f,. | the dynamic magnifier, M. . fee 

For a solid shaft of radius R and length L, the i.e., f = 4,250. v fo) for material which has previously been 
hysteresis energy dissipated per cycle is : = M. fo | subjected to cycles of stress above th: 

. ] - 2 asso critical range, and for values of / 
Wa 2.7 [? | * REI Hence, for solid shafts : eee A above fe. 
2 ’ ’ pee 9 —m_ fm | . , . 

. +o : fe rte) f (2 + m). fo—™ .f-* a Thin Tubes.—The corresponding expressions 

a a 5 _w of outside radius R, inside 8.G.A | for thin tubes are :— 
radius r, and length L, or | 545 

9 m m+2 m+2 ‘ie = Ee f= 545. S/ Sor and M = 

Wa =~ A. (7) .(* —).L | m1 12pm). fe". fo a A es 
(2 + m) fe R" f a _ 7,075 
2 ° 8.G.A f = 1,075. 2/fy and M = 75, 

The resilience of a solid shaft is : and for very thin tubes, ts 
. ———_———  §17 

| m—1 | = 517.22/f,, and M = 

W; 7. . R?.L f > tm fo f Vv So fos* 
— a-G-2 f = 3,730 . &8/Jq, and M = 2730 
and for a hollow shaft. Note that if f, and f, are the maximum vibration | a ie 












Wee” LE ; “) L stresses for a thin tube and for a solid shaft, respec-| The foregoing results are shown graphically in 
; R 


4.6 tively, then: Fig. 2. above. 
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The chief points of interest in this are the very 
sudden increas? in hysteresis damping when the 
ipplied stress range exceeds the critical range for 
material not previously subjected to cycles of stress 
ibove the critical range; the appreciably better 
vibration absorbing capacity of material which 
has previously been subjected to cycles of stress 
ibove the critical range; and the somewhat 
vreater damping capacity of thin tubes for the 
same value of the equilibrium stress, fy. 

Since the critical stress range is in the neighbour- 
hood of the endurance limit for alternating torsional 
stress, attention may be confined, for practical 
purposes, to the values of the maximum vibration 
stresses and dynamic magnifiers corresponding 
to material which has not been stressed above the 
critical range. The following expressions for these 
quantities have therefore been deduced from the 
hysteresis damping constants and exponents given 
in Dr. Dorey’s paper for five different classes of 
steel, when subjected to cycles of stress below 
the critical range : 

()-21 per cent. carbon steel, 30 tons per square 
inch maximum stress. 

602 
ie 

0-3 per cent. carbon steel, 37 tons per square inch 
maximum stress. 


= 602. ry ‘fo and M 


° 1,086 
F ‘ M= 
f 1,086 \ /fy, andM j 


on 
3 per cent. nickel steel, 47 tons per square inch 
maximum stress. 
1,550 
foro 
Nickel-chromium steel, 60 tons per square inch 
maximum stress. 


f 


1,550 . , fo» and M 


+/ Fr 1,380 
/ o \e 
XN foo 
Chrome-vanadium steel, 54 tons per square inch 
maximum stress. 


1,380. ! and M 


2,042 


and M frets 


f = 2,042 . 18/fy, 

These results are shown graphically in Fig. 3, 
the chief point of interest being the appreciably 
superior vibration absorbing capacity of mild 
steel compared with the higher tensile steels. 

For practical applications the foregoing formule 
may be reduced to the following simpler form, 
without much error : 


f=A.\/fy and M- 


v Jo 
Where, 


f = Maximum vibration stress in lb. per square inch. 


M Dynamic magnifier at resonance. 
i Equilibrium stress, in lb. per square inch. 
4° 750, for 0-21 per cent. carbon steel. 


1,100, for 0-3 per cent. carbon steel. 

1,250, for 3 per cent. nickel steel. 
= 2,100, for nickel-chromium steel. 

2,700, for chrome-vandium steel. 

The dynamic magnifier at resonance is therefore 
inversely proportional to the maximum vibration 
stress, f, i.e., to the vibration amplitude, a rate of 
energy dissipation comparable with that of a 
marine propeller. Hysteresis damping may there- 
fore be regarded as a powerful means of checking 
the growth of vibration amplitudes; whilst the 
ippreciable increase in the vibration absorbing 
capacity of material which has previously been 
subjected to cycles of stress above the critical 
range, May account in part for the diminution of 
vibration amplitudes sometimes observed after the 
installation has been put into service. 

on equilibrium amplitude, f,, is obtained as 
lOlloWs :— 


fy =8 x % 


of the 





free end of the crankshaft, 
cylinder. 


4. MILD STEEL SHAFTS. 
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986.0.) 





=Equilibrium Stress i Sq. . 
4 vent “Deuaxenea” 
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of equilibrium amplitudes. The material of the 
shafting is mild steel, and the observed values 
are from torsiograph measurements on several 
different installations for both major and minor 
critical speeds. The measured amplitudes are 
seen to be from 0-4 to 0-5 of the amplitudes calcu- 
lated from a knowledge of the elastic hysteresis 
characteristics of the material. This corresponds 
to increasing the hysteresis energy from 4 to 6 times, 
but it does not necessarily imply that the energy 
dissipated by hysteresis damping has been under- 
estimated to the extent which these figures indicate. 
In a paper read before the Royal Technical 
University, Copenhagen, in 1930, entitled “Torsional 
Vibration in Diesel Crankshafts,” V. J. Kjaer 
directed attention to the possibility of measured 
amplitudes being smaller than the possible maxi- 
mum amplitudes due to the influence of cyclic 
speed variation and of cyclic variation of the natural 
frequency caused by the varying moment of inertia 
of the reciprocating masses for different positions 
crankpin. The following approximate 
method of estimating the vibration amplitude 
when cyclic irregularity is taken into account was 
given by J. Mancy, in an article published in the 
Bulletin Technique du Bureau Veritas, August, 
1931, page 156. 


1 
Cc? 4. 
\ / 2 7 2 
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2 


ke 








M = 


Where, 
Cc Coefficient of fluctuation of speed 
Max. Speed — Min. Speed 

Mean Speed. 


Non-dimensional damping factor for damping 





Where. 

S Maximum stress for one radian deflection at 
the free end of the crankshaft, i.e., at No. 1 
cylinder (obtained as an incidental part of 
the frequency calculations). 

§ = Equilibrium amplitude, in radians. 

_ Tn-A.R. Zan 
w?. 2 (J . a®) 
ln = nth order harmonic component of tangential 
effort curve for one cylinder, in lb. per 
square inch. 
A Area of cylinder in square inches. 
R = Crank radius, in inches. 





proportional to velocity. 


elastic curve, assuming unit amplitude at the | 
i.e., at No. l 


Fig. 4 shows observed and calculated dynamic 
magnifiers for engine damping of two-node vibrations 
of marine oil-engine installations plotted on a base 











Zay = nth order vector sum of relative amplitudes| For steady conditions, this expression reduces to 
at working cylinders on the normal elastic 's 
curve, assuming unit amplitude at No. 1 M=<- Dynamic magnifier at resonance. 
cylinder. 2. 
- Vector sum of (a, + a,+ a, + a4) in the In the case of marine oil-engine installations, the 
installation shown in Fig. 1. coefficient of fluctuation is sometimes as much 
od ok ‘ 2.07.F ; 
w Phase velocity, in radians per second, — 60 as : , and is rarely less than Assuming, 
25 . 
F Natural frequency in vibrations per minute. l 
7 > rf > ‘ 4 4 » > 
= (J.a*) Effective moment of inertia of oscillating therefore, a value for C of 40” and a value for the 
system, referred to free end of crankshaft, | qyvnamic magnifier at resonance for steady condi- 
in Ib. in. see. yy P °e 
° . , . itions of 100, the probable dynamic magnifier 
(Jy - Gut + Ja - aa’, + Jy aa" + Se . ae + JS | under the act al ing conditions will be 
. as? + Jeg . ag), in the installation shown in | € e actual running condition 
Fig. 1. 1 
i i ; ; : M ee 49 
J Moments of inertia of oscillating masses in fi 12 oe 
Ib. in. sec.” a/ 3 [ <0 | + | 560 | 
a Relative amplitudes of vibration on normal 


It therefore appears that cyclic irregularity 
may account for part of the difference between 
the calculated and measured amplitudes shown in 
| Fig. 4. 

An alternative method for calculating the ampli- 
| tude of torsional vibration at resonant speeds may 
| be obtained by assuming that the overall engine 
|damping is proportional to the velocity. For this 
type of damping the expression for the dynamic 
| magnifier is :— 


M fuer l = 
lo F242 
1 - K*, 
Ny [ ra) . F,* 
Where, 
M Dynamic magnifier 
Qmax = Maximum vibration amplitude. 
95 = Equilibrium amplitude. 
F = Frequency of applied impulses. 
Fe = Natural frequency of system. 
K = Damping coefficient. 
D 
~ die 
J - Moment of inertia of oscillating mass. 
w = Phase velocity 
_ 2.7. Fe 
iv, ; 
D = Damping torque per unit phase velocity. 


At resonance, i.e., when F = F;, this expression 


reduces to :— 
M 
The amplitude at resonance may therefore be 


obtained from the expression already given for the 
equilibrium amplitude, #.e., 


Th .A.R. Zan J .w 
O= 6. Mm ie 
_ Te. 4B. 
. 5... radians 
J.w ; . 
D = - lb. in. per radian per second, for 


M 

each working cylinder. 
The value of J in the foregoing equations is the 
moment of inertia of the oscillating mass of one 
'working cylinder in lb. in. sec.*, whilst La* is 
|the sum of the squares of the relative amplitudes 
' at the damping points, i.e., at each working cylinder, 
| from the normal elastic curve. In the arrangement 
| shown in Fig. 1, for example, La? = (a,?+ a,? + a,* 
| +a). The value of M is obtained from measure- 
ments made under service conditions, and for 
marine installations, with mild-steel shafts, appears 
|to have an average value of about 50 for the pre- 
‘dominant critical speeds. For design purposes, 
| however, a value of 100 would appear to be more 
|appropriate for estimating the possible maximum 
‘amplitudes at resonant speeds, bearing in mind the 
|apparent damping effect of cyclic irregularity and 
| the possibility of changes in the value of the overall 
| engine damping factor with changes in the operating 
| conditions. Fig. 4 shows clearly that the engine 
damping factor is not independent of the amplitude, 
which is contrary to the condition implied by 
assuming engine damping proportional to the 
velocity. Calculations based on hysteresis damping 
may, therefore, give a better picture of the relative 
/magnitudes of vibration at the several different 
| orders of critical speeds occurring within the operat- 

ing speed range. 

As an example, we may consider a six-cylinder, 
four-stroke cycle, single-acting, marine oil engine, 
620 mm. bore by 1,300 mm. stroke. This engine 
was tested by the Marine Oil-Engine Trials Com- 
mittee, and the following data are taken from the 
| Sixth Report, Trans. Inst. Mech. Eng., 1931, and 
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at , for direct-coupled electrical generating sets having 
high-tensile steel crankshafts. The normal elastic 
curve is shown in the diagram of the oscillating 
system at the top right-hand corner of Fig. 5, the 
node being situated close to the combined generator 


applied to the calculation of the amplitude 
resonance for the 74th order, two-node critical. 
(i) Assuming Hysteresis Damping. 

Equilibrium amplitude, 


T, .A.R.Zan ; : 
% ut. Dd . at) radians and flywheel mass so that the relative amplitude 
_=_ “ . . . . . rr * 
Where of vibration at the generator is negligible. This 
Tn 2-85 Ib. per square inch for 7}th order shape of normal elastic curve 18 typical of modern 
A 468 sq. in. area of cylinder installations of this type, where the flywheel is so 
R 25-6 in. crank radius. rigidly coupled to the generator that the two masses 
¥ 4.2 q . . : ° es , 
Xan 6-308 ~ Tgth order can be considered as one, in determining the torsional 
-~.7. ° ° ° . . . 

w — 103-5 radians per second vibration characteristics of the oscillating system. 
F 988 vibrations per minute two-node fr This implies that the only resonant speeds of practical 
quency. importance are the dominant orders of the one-node 
2 (J .a*) as Ib ~ heed ffective ———- of/ mode of vibration. The two-node frequency is 

inertia of oscillating system, referred to); E . J _ “ . . 
rated get psec sor. Sy invariably so high that no compone nts of disturbing 
to magnitude occur near the operating speed. The 
, 2-85 x 468 x 25-6 x 4-200 dynamic magnifiers at resonance for one-node 
o 103-6 < 103-5 « 133.600 vibrations are determined mainly by engine damp- 
ing, the relative amplitude at the generator being 
10.000 "2ia”- too small to produce any effective generator damp- 


ing. The damping curves in Fig. 5 are, therefore, 
based on the formule already given for hysteresis 
damping with high-tensile steel shafts, viz., 

1,100 


The stress for one radian deflection at the free 
end of the crankshaft is 960,000 Ib. per square inch 
per radian. 
1.€., M 

Jo 
for 0-3 per cent. carbon steel, of 37 tons per square 
inch maximum tensile stress. 
and, 


960,000 
10,000 
96 Ib. per square inch. 


8.6 


Equilibrium stress Dy 


For a mild-steel shaft, the value of the maximum 
vibration stress, assuming hysteresis damping, is, 
therefore, 


1,250 


v to 
| for 3 per cent. nickel steel, of 47 tons per square inch 
| maximum tensile stress. 

The observed values plotted in Fig. 5 are from a 
paper by Mr. P. Jackson, M.Sc., entitled “* The 
| Vibrations of Oil Engines,” read before the Diesel 
| Engine Users’ Association, April, 1933, and are 
in good agreement with the calculated values. 


M « 
f= 750 ./f, = 750 ./96 
and the dynamic magnifier at resonance is, 
7,350 
06 


7,350 Ib. per square inch 


M 76-5 

The calculated maximum vibration stress for the 
74th order 2-node critical is, therefore, 7,350 Ib. 
per square inch. 


Assuming that the coefficient of cyclic irregu- | 


UNITED KINGDOM TRADE WITH 
CHINA. 

Cutna, having nearly one-quarter of the total 

population of the earth within her boundaries, and 

with natural resources of sufficient magnitude to 


' sal ta 
larity for this engine is 40’ the probable measured 


iumplitude at resonance is obtained as follows :— 
Dynamic magnifier at allowing for | 
cyclic irregularity 


resonance 
1 


se l 
Vote 


still in such a backward state of development, that 
she has but 2-12 per cent. of the world’s trade. 
She is the largest producer of antimony, supplying 
about three-quarters of the total consumption. 
Her tungsten and oil deposits are large, and her 
|coal and iron resources are certainly among the 
greatest in the world that have so far remained 
unexploited. Much of her solid fuel is undoubtedly 
of poor quality, or is so remote from transport 
| facilities as to hamper its use, but little has been 
done to make it available even where such restric- 
tions and difficulties are not so marked. One 
great drawback to metallurgical development of 
China is that but little of the native coal has good 
coking properties. 

China, well governed, and ably directed indus- 
trially, could quickly become a world unit of the 
first importance. To-day, though the people are 
industrious, they lack any sense of national purpose, 
and before their vast numbers can be made profitably 
productive, increased and improved means of 


Where, 


Cyclic irregularity 
: ; 40 


M Dynamic magnifier for steady condition 


76-5 
l 
1 l 
\ (40) J \76 3) 
The probable measured amplitude is, therefore, 
45 
10,000 
rhe actual measured amplitude determined during 
the tests made by the Oil Engine Trials Committee 
which 
with the calculated value. 
(ii) Assuming Damping Proportional to Velocity. 
Maximum ampiitude, 


M, 


fi 


9 
- 


f 
0 
0, M,.@ 290 radian. 


was =. Tadian, is in good agreement 


: © 
0 Ts. 2: _T —_ radians transport must be provided. The capital necessary | 
Where, ietaieoa |for this, and for the establishment of works, will 
r Aa agp a have to be procured almost entirely from outside 

n 2°55 ib. per square inch for 7$th order | . Athi 
A 468 sq. in | Sources, but the long unsettled state within the 
R 25-6 in jcountry has made investors shy. The economic 
Za ¢- 260, “- 74th order | strength of China should be found in her agriculture, 
Sate 3-262 for og ahem me a Ee but in 1932 no less than 20 per cent. of her total 
D J.w 36,500 > 103-5 naliniape | imports, which then amounted to 102,000,000/., 
M i00, 34,  m- per! consisted of wheat and rice, and a further 10 per 
__ radian per eyl.nder. cent. was sugar. Nearly one-third of her imports 
’ nr sec. moment of inertia per working | were, therefore, products which could, and should, 
M Dynamic magnifier at resonance, assumed to be derived from the country itself at home. The 
be 100 smallness of her total trade, it may be noted, 
i.e, jhas little, or nothing, to do with the world 
a 2-85 x 468 = 25-6 « 4-209 depression. Now, at long last, China is begin- 
37,800 x 103-5 x 3-262 ning to realise that productivity and good govern- 


ment go hand in hand, and there are signs, 
eu such as the suggested Four Years Industrial 

The probably-measured amplitude is one-half Plan, referred to recently in Enermverrmne,* that 
the calculated value, viz.. |the Government are determined to undertake 


radian 
v 


- radian 
J 178 ; 
Fig. 5 shows the dynamic magnifiers at resonance 





* See ENGINEERING, vol. exxxvi, page 717 (1933). 


cause some of the Great Powers to be envious, is | 


_LEp. 16,19 


34: 





schemes for the economic reconstruction of t! 
country. There is also evidence of the desire of 
private interests to make China capable of supplyin, 
her every-day needs in manufactured goods. Th 
greatest progress, so far made, is found in the loca! 
production of cotton piece goods. For 1932, th 
value of the imports of these goods had fallen by 
60 per cent. from the figure for 1929. 

If the trend of modern China is towards hon 
production, it is of importance to consider its effect 
upon United Kingdom trade, and a recently 
published report to the Department of Overseas 
Trade affords facilities for this. This report is en- 
titled ‘‘ Trade and Economic Conditions in China,” 
and has been prepared by Messrs. Louis Beale and 
G. Clinton Pelham, the Commercial Counsellor at 
Shanghai and Commercial Secretary at Hongkong, 
respectively. Copies obtainable from the Station 
ery Office, at 4s. 9d. net. It may be stated at 
once that the future import market of China 
will be principally in meeting the demands for 
capital goods, rather than for consumables. This 
will undoubtedly mean the granting of extended 
credit. The needs will consist of railway equipment, 
plant for the generation of electric power and its 
utilisation, plant for gas production and for water 
supply, textile machinery and other factory equip- 
ment, road-transport vehicles, aircraft, and vessels 
for river and coastal navigation. In 1932, the total 
value of capital goods of these classifications imported 
was 14,500,0001., from which it can be judged that 
the market, in a time of rapid industrial develop- 
ment, will prove to be a most valuable one. The 
two most important countries trading in China are 
Japan and the United States, the share of the 
United Kingdom being about 11 per cent., though 
the British Empire accounts for 35 per cent. in all. 

National steel works, machine shops, ammonium- 
‘sulphate factory, cotton mills and cement works, 
have either been definitely arranged for, or have 
been proposed for construction at some early date. 
There has been a gradual increase in the value of 
the imports of electrical machinery, and the last 
|four years have witnessed a continual growth of 
| German supplies, though this was not maintained in 
| 1933. The United Kingdom trade has usually been, 
more or less, a fixed percentage; this continued 
in 1933, and entitled her to the premier position 
in the market, though America and Italy both 
increased their participation. Machinery for the 
printing and bookbinding industries has been 
obtained to an ever-increasing extent from the 
United Kingdom, at the expense mainly of Japan 
and the United States. The demand for heat 
engines of all types has steadily increased ever) 
year since 1919. This important index to the 
gradual development of industrial activities, is one 
in which the United Kingdom has at all times been 
predominant, though the German share has been 
by no means negligible. In 1932, the actual 
proportions for the two countries were 38 per cent. 
and 25 per cent., respectively. In textile machin- 
ery, more than half has always been obtained from 
| British makers, and a quarter was imported from 
| Japan, but recent purchases have favoured the 
| major supplier to an even greater extent than has 
| been the case for some years. Pumps are mainly of 
|American or British manufacture, but the same 
| cannot be said of machine tools, where Germany has 
|the first place, the United Kingdom being third. 
with but 17 per cent. In the final category, that 
of machinery not otherwise classified, the United 
Kingdom again has pride of place. 

In transport equipment, the United Kingdom 
| plays a great part. The ships in use in China, 











| both for coastal and river services, are mainly of 
British construction and the great reputation they 
|have won for reliability and long service, must 
| result in further orders being placed in the United 
| Kingdom, when ultimately they begin to show 
|signs of appreciable decay. It is no uncommo! 
| thing to find that these vessels have done forty, and 
‘even fifty years of whole-time service ; the oldest 
is now in its sixtieth year. Such a testimonial to 
the characteristics of British construction must 
|have an effect upon the outlook of those co! 
| templating the purchase of new equipment of any 
|type. Great Britain supplies most of the locomo- 
| tives for China, as well as rolling stock and other 
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railway equipment. Here, again, the British 
reputation is based on quality and experience with 
former purchases. While such a state of affairs 
exists, the United Kingdom producers need have 
no qualms about possible displacement and can look 
forward to healthy participation in whatever 
business becomes available. The introduction of 
the small, and medium-sized, car, has done much 
to give the United Kingdom her increasing share 
in the market for motor vehicles. This was very 
marked in 1932, and is being maintained, though 
America still has first place. The position is well 
shown by the fact that the United Kingdom sales 
increased from 274 to 325, while the American 
supplies decreased from 651 to 394, this comparison 
being made between the returns for the first four 
months of 1932 and 1933. Further, the leading 
position is taken by the United Kingdom in 
aluminium, iron and steel plates, whether plain, 
tinned, or galvanised, iron and steel tubes, spring 
and tool steels, and also in metals and ores outside 
the usual classifications. There can be little doubt 
that British producers may be proud of what has 
been done in China, in face of world competition, 
but there is still scope for further enterprise. The 
key to further British participation in the develop- 
ment of the country and its industry, must be 
investment, co-operation with Chinese interests, 
and aid and instruction by British technical officials. 
As progress is made, the need for control and 
education will disappear, but the plant will remain 
as a permanent advertisement of quality and 
reliability. The fear of the older Chinese, that 
control by British managers and engineers of 
enterprises financed by United Kingdom firms 
would lead to the ultimate subjection of China, 
has now gone. The time has, therefore, arrived 
when collective work, by the individual British 
interests, for the economic development of China, 
might lead to the more rapid accomplishment of 
the desirable object of winning an even greater 
share of China’s trade than has ever been obtained 
in the past. 








THE TESTING OF STEAM PIPE 


| for those materials for which several tests have been 
|made. The values of & fall into three groups. 
The first group contains magnesia in plastic form, 
magnesia and asbestos sections and glass fibre 
mattresses. These all give a value of k about 0-03 
at 100 deg. F. The second group is good-quality 
asbestos plasters for which k is about 0-05 at 100 deg. 
F., and the third group consists of miscellaneous 
plasters weighing from 40 to 50 lb. per cubic foot 
and giving k = 0-09 at 100 deg. F. In between these 
individual plasters have been tested, some being 
called asbestos for which the values of & are inter- 
mediate. These vary so much that they cannot 
be divided into representative groups. 

For all the materials so far tested, the value of k& 
increases with the temperature. The increase is 
generally greater in the case of materials of low 
thermal conductivity than for those of high con- 
ductivity. Fig. 7 shows the average values of six 
materials and the values of k are tabulated in 
Table V. 

Referring to the curves, Fig. 7, it will be observed 
that plastic magnesia and magnesia sections give 
the same average value for & up to 400 deg. F. pipe 





400 1000 100 


tivity appears to be a little lower than magnesia 
at all temperatures. It must be noted that at 
temperatures above 800 deg. F. some charring 
of the inner surface of such sections is always 
evident. This did not appear to affect the efficiency 
during the time taken over the observations, but 
the mechanical strength is weakened so that a 
certain amount of disintegration might be expected 
after a time. To avoid this, a preliminary heat- 
resisting layer is sometimes applied. 

The average curve for glass fibres made up in 
the form of mattresses crosses the other curves, 
having comparatively high thermal conductivity 
at 1,000 deg. F. Some softening of the fibres 
appears to commence at this temperature, and this 
may be taken to be the maximum temperature 
permissible with this material. The remaining 
curve represents the mean of a large number of 
curves for heavy plaster, with a density of 40 to 50 
lb. per cubic foot. There is no general law connecting 
thermal conductivity with density but a large 
number of covers with densities between these limits 
and composed of unknown mixtures of fossil meal 
or similar earths with a small addition of asbestos 
fibre, give values of k near that shown by the curve. 
The noticeable feature is that although & is high 
at low temperatures, the increase in k up to 1,100 deg. 
F. is comparatively small. Many of these materials 
are mechanically strong and heat resisting up to 
1,100 deg. F. The curve for silicate cotton is not 
given, since few tests have been made upon this 
material except in conjunction with others. There 
is some danger of chemical attack on the pipe wall 
and a preliminary layer of some inert material is 
generally provided. Since the material itself is 
liable to be affected by vibration, it is often fixed 
in position by wooden laths or wire netting and a 
final covering of some plaster is often given to add 
to the mechanical strength. Some few tests 
that have been up to 800 deg. F. seem to show that 
its thermal conductivity is similar to that of glass 
fibre at low temperatures, but it does not show 





600 700 800 
of Pipe ...Deg.Fah= “=ycmerrinc” 





TABLE V.—AveraGe VALUES 


so great an increase in & at higher temperatures, 


or Taermat Conpvoctrviry (k). 





































































































HEAT INSULATING MATERIALS. Plastic Covers, Sectional Covers. 
Pipe Glass Fibre Heavy 
By C. JAKEMAN.* Temp. Mattresses. Materials. 
deg. F. Magnesia. Asbestos. Magnesia. Asbestos. 
(Continued from page 58.) SSI OE. SONY eae eras tice ; 4 
AVERAGE VALUES FOR THE THERMAL CONDUCTIVITY = | oe os o-oes 0-000 oo 4 
FOR SELECTED MATERIALS. 300 | 0-036 0-058 0-086 0-083° 0-081 0-097 
od : 4 : , . . +085 0-099 
The majority of covers submitted for test have 500 °-oer | ooee 0-063 0-050. 9-000 0-101 
been of two types :— 600 0-0465 0-067 0-047 0-0435 0-046 0-308 
. ° . . ° ° 7 . ° -052 ° ° e 
(1) Plastic covers in which the material is supplied 800 0-086 : _ 0-089 0-088 0-062 0-108 
as a dry powder to be mixed with water and applied to 900 0-0615 — 0-066, 0-058 0-072 0-110 
the pipe 1 in thin 1 Th ter i 1,000 0-068 — 0-074 0-065 0-084 0-112 
© pipe as a plaster in thin layers. e water 1s 1,100 0-0755 a 0-083 0-074 — 0-114 
then dried out and as a general rule the material : ei cd L aa ese eee TA 
TABLE VI.—PERCENTAGE SAVING OF BARE-PIPE LOSS FOR COVERS OF VARIOUS MATERIALS ON TEST PIPE. 
Plastic Magnesia Plastic Asbestos. Magnesia Sections. Asbestos Sections. Glass Fibre Mattresses. Heavy Plasters. 
Pipe i ae all ae | eee 
_. Gy Thickness, in. Thickness, in. Thickness, in. Thickness, in. Thickness, in. Thickness, in. 
eg. nr a ian 
ee | 3. 1. | 2. 8. 1 | 2& 3. 1 | 2. | 8. 1 | 2. | 8 1 | 2. | 3 
7 j j ] | ] j j | 
100 1-94 79 | 87 90 69 | 79% 83 79 87 9 «=| «(81 ss | | 88 90 | 8 54 654 | 73¢ 
200 2-27 81g | 88% 91 73 82 85 81 884 91 83 89 914 | 844 90¢ 924 604 71 77 
300 2-74 M4 90 «| «92 77 | 84 87 84 90 92 85 90 92 86 91 93 66 76 804 
400 3-36 86 | «(81g | | (83 803 | 87 89 86 91 93 87 91 93 87 92 934 72 80 84 
500 4:13 | 88 923 | 94 | 83$ | 89 91 88 92 94 884 92 94 88 924 94 77 83 864 
600 5-06 894 93 944 86 90 92 89 98 | 94 90 93 95 89. 93 O44 81 86 89 
700 6-06 90} | 93 | 95 ss | 91 93 90 934 95 91 04 95 | 90 93 95 84 88 90 
800 7-06 91 | (94 oo} | — = — | | @ | @ 91} 94 95 904 93 95 86 90 91 
900 8-13 | 92 044 954 _ —_ — | 8 | 9 954 92 94 96 91 93 95 88 91 92 
1,000 9-50 92 95 ef}-—- | — _— 92 | O44 | 954 924 95 96 914 04 95 894 92 93 
1,100 10-96 93 | eet we tl oe | 92% | 94 96 93 95 6 | — = _ 91 93 v4 

















@, = the heat loss per square foot of bare pipe in B.Th.U 


calculated for the values of & given in Table V, and for an emission factor e = 1-8 throughout. 


on the pipe very closely agrees with the weight of 
powder used. 

(2) Sectional covers in which the material is 
made up in semicircular sections fitting the pipe. 
Che sections are generally fixed by means of wire 
bindings and then covered with a wrapping of 
canvas or similar material. 

Other forms have been tested, such as rope 
wrappings, mattresses, metal foil wrappings, etc. 
Average figures for the value of k can only be given 








* National Physical Laboratory. 


temperature. Above this temperature, the sections 
show a higher value than the plaster. This may be 
due to the fact that moulded sections of magnesia 
are generally more compressed than the material 
plastered on the pipe and that there is a tendency 
for the sections to become loose on the pipe after 
being raised to a high temperature. The plastic 
asbestos covers are much heavier than magnesia 
and the thermal conductivity is much _ higher. 
There are not sufficient records to draw this curve 
beyond 700 deg. F. Asbestos sections are as light 
or lighter than magnesia and the thermal conduc- 





. per hour per degree F. difference of temperature at the pipe temperature given and an air temperature of 70 deg. F. This Table is 


and the value of & at 800 deg. F. may be a little lower 
than that for asbestos sections. 

Table VI has been calculated to show the efli- 
ciency of three thicknesses of cover upon the test 
pipe over the temperature range 100 deg. to 1,100 deg. 
F. The second column in the Table gives the values 
of gq from which the efficiencies are calculated. 
The similarity of the efficiency obtained by the 
various materials when the pipe temperature is 
1,100 deg. F. is noticeable. 

The Table must not be taken as a guide to the 
best material for use, since other considerations 
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such as cost, mechanical strength, weight, and heat 
resistance over a long period of time must be taken 
into account. The Table forms a guide as to the | 
amount of saving possible and the values of & in| 
Table V may be used to calculate from equation (2) | 
the heat loss and efficiency of a proposed cover | 
upon any size of pipe. The values given represent 
averages and particular materials may be found | 
a little better or a little worse. There are also a| 
number of proprietary materials and methods of | 
construction which may give results which fall | 
between the plotted curves. There are no doubt | 
some materials in use which have higher thermal | 
conductivity than any shown in the tables and 
curves. Few of these have been tested at the | 
Laboratory, since it is evident that their only | 
advantage is the initial cost, and a certificate of | 
their inefficiency would not be a commercial asset. | 

The thermal conductivity is given for different | 
pipe temperatures. It is evident that the thermal | 
conductivity in different layers of the material 
would decrease from the inside layers to the outside 
layers and also that the mean temperature will | 
not be the average between the temperature of the | 
inner and outer layers. With any particular 
pipe temperature the average temperature would 
vary with the thickness of cover. 

The labour of calculating from the actual thermal 
conductivity in all layers for any set of conditions 
would be very tedious. The equivalent value of 4 
as determined in any particular case appears from 
experience to be sufficiently near to calculate for 
other conditions, provided the pipe temperature 
is the same, even though the thickness is different. 
For example, the values of & calculated from 1-in., | 
2-in. and 3-in. covers of the same material have | 
been found to agree as closely as could be expected 
for the same pipe temperature, although the surface | 
temperature and the average temperature were | 
different. This note is added because the values | 
given must not be applied to cases which do not | 
occur in practice, namely, very high temperature | 
pipes with very thin covers. 


(T'o be continued.) 


CAM-MILLING LATHE 
ATTACHMENT. 
Tue accompanying illustration shows a Monarch- 


Keller lathe with a recently-developed attachment for | 
increasing its range of operations by the production of 


cams, As is well known, the Monarch-Keller lathe 
is a form-turning machine, i.¢., it is designed for} 
turning or boring any irregular contour shape for | 


which a thin master template can be made, ¢.g., oval | 
dies, &c. It is provided with automatic electric control, 
which can be disconnected so as to render it available | 
for normal work on cylindrical surfaces. The cam- | 
milling attachment is intended for use on the electri- 
cally-controlled machine, without disturbing the normal 
assembly other than by replacing the saddle by the 
milling attachment, and setting up a subsidiary head- 
stock, the whole changing operation taking only a 
few minutes to effect. The attachment has been 
developed by the makers of the lathe, Messrs. The 
Monarch Machine Tool Company, Sidney, Ohio, U.S.A. 
The subsidiary headstock is bolted to the bed of the 
lathe immediately in front of the permanent headstock 
and can be identified in the illustration by the double- 
track plate cam on the spindle. The spindle is driven 
by a silent chain from the main headstock spindle, 
a driving sprocket being bolted to the latter. The 
final motion is transmitted through worm gear, giving 
a 450 to | reduction on all the main headstock speeds. 
The flanged spindle noses of both the main and 
subsidiary headstecks are identical, so that all chucks 
&c., are interchangeable, that is, the subsidiary head- 
stock does not require additional equipment. 


The milling spindle is mounted on a slide carried on 
a saddle which has longitudinal traverse along the 
lathe bed for the cutter feed. The slide has transverse 
motion and the axis of the spindle is capable of rotation 
in a horizontal plane so that it can be set at any 
required angle to the work. The drive is derived from 
a vertical alternating-current motor of 1 h.p., which is 
mounted on an auxiliary adjustable slide that 
the vee-belt which transmits the drive to the spindle, 
through a vertical shaft and gearing, may be kept at the 
correct tension. The belt pulleys have three grooves 
and are interchangeable, so that six spindle speeds, 
from 200 r.p.m. to 1,700 r.p.m., are available. The 
spindle is mounted in Timken taper roller bearings 
and has a No. 9 Brown and Sharpe taper to accommo- 
date different classes of end-milling cutters. The | 
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MESSRS. THE MONARCH MACHINE 





transverse movement of the spindle slide, as the main 
headstock spindle revolves, is controlled by the mech- 
anism seen in the illustration to the right of the milling 


The guiding template can be made out at 
It 


spindle. 
the extreme right. 


to be cut. A standard length of 12 in. is adopted, 
the contour for a complete revolution of the work 
being arranged to extend for the full length so that 


the tracer of the slide-controlling mechanism always 


travels the same vertical distance. When the work 
has made one complete revolution, a contactor switch 
interrupts the current supply to a magnetic clutch on 


the milling spindle, and the machine is automatically | 


stopped. The machine will handle barrel cams up to 
12 in. in diameter and face cams up to 23 in. in 
diameter. 
diary spindle to the top of the milling-cutter saddle is 
14} in. 


THE LATE PROF 
HARDWICK. 


Tue news of the death of Mr. Francis William Hard- 
wick, Emeritus Professor of Mining of the University 
of Sheffield, at his home in Exmouth, on January 24, 
will be received with regret by mining engineers in many 
parts of the world. Professor Hardwick was the son 
of the late Major F. W. Hardwick, 10th Bengal Infantry, 
and was born near Tewkesbury on January 11, 1861. 


He entered Eton College in 1874, and seven years later | 
went up to New College, Oxford, taking the B.A. 
| degree with a second class in modern history in 1884. 


He was made M.A. in 1887. In October, 1884, he 
became a student in the engineering department of 
University College, Bristol, under Professor H. 8. Hele- 
Shaw, and remained there until April, 1886, during 


which period he worked for three months in the pattern | 


and fitting shops of Messrs. Taylor and Bodley, engin- 
eers, Exeter. 


Messrs. Bainbridge, Seymour and Company, mining 


|engineers, during which he was employed in con- 


ducting mining operations at their collieries in Sheffield 
and on general mining work in Cornwall, Canada, and 
Spain, also serving for a time in the London office of the 
firm. After conducting mine-surveying work for 
Messrs. Henderson and Son, Truro, for a few months, 
he was appointed second engineer to Messrs. Oaxaca 
Mining Company, Limited, South Mexico in August, 
1889. Two years later, however, he became lecturer in 
mining at the old Firth College, Sheffield, afterwards 
merged into the University, and, in 1892, was 
appointed Professor of Mining. 

Professor Hardwick continued to hold the Chair for 
twenty years, relinquishing it in 1912. He was for long 
a member of the Midland Institute of Mining, Civil 
and Mechanical Engineers and of the Institution of 





LATHE 


is flat and is made of zinc or 
other soft metal about } in. thick, and is shaped on 
one edge to the developed contour of the cam, &c., 


The distance from the centre of the subsi- | 


After leaving Bristol University College, | 
|he served an articled pupilage of three years with 


[FEeB. 16, 


7934 





ATTACHMENT. 


TOOL COMPANY, SIDNEY, OHIO, U.S.A. 


He was a past-president of the 


Mining Engineers. 
former body and also served on the Council of the latter 


for many years. Among his technical contributions 
| was one entitled “ Underground Fires,” presented to 
the Institution of Mining Engineers in 1904. Professor 
Hardwick became an associate member of the American 
Institute of Mining Engineers in March, 1889, and of the 
Institution of Civil Engineers on December 2, 1890. 
For many years he held a commission in the 4th West 
Yorks Volunteer Artillery and retired in 1906 with 
the honorary rank of major. 


THE LATE MR. 10M WESTGARTH. 


Tue news of the death of Mr. Tom Westgarth, at 
his home at Hessle, near Hull, on January 30, will 
be received with regret by a wide circle in the profes- 
sion. Mr. Westgarth, who was in his 82nd year, was 
until recently a director of Messrs. Richardsons, 
Westgarth and Company, Limited, Hartlepool, and 
had been a leading figure in Tees-side engineering 
circles for upwards of half a century. He was born 
near Staithes, on the coast of Yorkshire, and was 
educated at Bramham, in his native county. As a 
youth he served his apprenticeship with Messrs. C. and 
W. Earle, Hull, afterwards Messrs. Earle’s Shipbuilding 
and Engineering Company, Limited, and subsequently 
rose to the position of chief draughtsman and assistant 
engine-works manager. In 1881, Mr. Westgarth 
commenced on his own account, and in partnership 
with Mr. Harold English, founded the firm of Messrs. 
Westgarth, English and Company, marine and general 
engineers, Middlesbrough. Fifteen years later the firm 
of Messrs. Sir Christopher Furness, Westgarth and 
Company, Limited, was formed, and acquired the old- 
established works of Messrs. Tees-Side Engine Works 
Company, including riverside property. Besides 
developing and extending the marine business of the 
old firm, the new company created an important busi- 
ness in land-engineering work. This included the 
manufacture of vertical rolling-mill engines up to 
| 20,000 h.p., tilting steel furnaces and metal mixers, 
| water-tube boilers and condensing plants. 

When the works of Messrs. Cargo Fleet Iron Com- 
| pany, Limited, were laid out at Middlesbrough, Messrs. 

Furness, Westgarth and Company received the contract 
| for the construction of the entire installation, including 
| buildings, rolling-mills, engines and boilers, and gas- 
|cleaning plant. A feature of these works was the 
| utilisation, on a large scale, of surplus blast-furnace 
| and coke-oven gas for driving the blast-furnace blowing 
| engines and for generating electricity. This step, a 
| bold one in those days, was carried through by Mr. 
| Westgarth under the patents of Messrs. John Cockerill 
j}and Company, Belgium. In 1900, Messrs. Furness, 
| Westgarth, amalgamated with Messrs. Thomas Richard- 
son and Sons, Limited, Hartlepool, and Messrs. William 
| Allan and Company, Limited, Sunderland, to form 
| the present company, Messrs. Richardsons, Westgarth 
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and Company, Limited. Mr. Westgarth was originally 
managing director of the new concern, jointly with the 
late Mr. D. B. Morison. He resigned this office in 1912, 
but remained on the board and was chairman of the 
Company in 1925-26, continuing as a director until 
within a few months of his death. He was also a 
director of Messrs. Marine Oil Engine Development 
Syndicate, Limited, Messrs. Iron Trades Employers’ 
Insurance Association, Limited, London, and Messrs. 
Steel Developments, Limited, Middlesbrough. Mr. 
Westgarth became a member of the North-East Coast 
Institution of Engineers and Shipbuilders in October, 
1886, served as president during the 1924-25 session, 
and afterwards became a Fellow of the Institution; he 
was also the recipient of an Institution Gold Medal. 
He was elected a member of the Institution of Naval 
Architects in 1890, and of the Institution of Mechanical 
Engineers in 1902. Mr. Westgarth was also a past 
president of the Cleveland Technical Institute. 








THE CENTENARY OF MENDELEEFF. 


ENGINEERS as well as chemists will have recalled on 
February 7 the birth of Dmitri Ivanovich Mendeleeff, a 
Russian chemist who not only gained world renown for 
his periodic classification of the elements, but also 
distinguished himself in various other fields. Engineer- 
ing is concerned as much as any other applied science 
in the advancement of knowledge concerning the 
physical properties of gases at widely differing pres- 
sures, and the fact must not be neglected that in this 
field the foundation for the work of Andrews, Amagat, 
and Cailletet was laid by the brilliant researches of 
Mendeleeff. In his rise to the professorship at St. 
Petersburg he carried all before him. Although 
deflected from research by a period of teaching, he 
became magister chemie of the University in 1856, 
privat docent a little later, professor at the Techno- 
logical Institute by 1863, and professor at the Univer- 
sity three years later. His discovery of the periodic 
law and classification, a marshalling of the elements 
into some semblance of order, has perpetuated his 
name throughout the world of science. For this 
arrangement into groups of eight according to valency 
and according to atomic weights was the basis of the 
greater part of chemical advance up to the time of 
Moseley, and, moreover, the periodic law is unaltered 
to-day if we substitute atomic numbers for the erring 
atomic weights. Dobereiner had introduced, some 
years before this law, certain triads of elements resem- 
bling each other, the Frenchman De Chancourtrois 
had suggested the arrangement of the elements on a 
helical curve (an idea very close to the modern view- 
point), and our own countryman, Newlands, suggested 
the law of octaves. When we review to-day all the 
benefits which have accrued from Mendeleeff’s scheme 
we realise what rapid progress was rendered possible 
therefrom. The atomic weights of gold, tellurium, and 
indium were modified in accordance with his predic- 
tions; the elements scandium, gallium, germanium, 
masurium, rhenium, and polonium were found to 
correspond in properties with his descriptions; and 
the arrangement formed the basis on which the elec- 
tronic structure of the atoms was built. His work on 
physical chemistry was no less important. In finding 
“absolute boiling-points,” or points above which a 
gas cannot be liquefied, he was a worthy predecessor 
of Andrews, while his studies on the deviations from 
Boyle’s Law and his balloon ascent from Klin during 
the solar eclipse of August, 1887, in order to study the 
effects of highly rarefied air on the corona, were typical 
of his ubiquity. His famous Principles of Chemistry 
and other works; his undertaking of Government 
commissions ; platform and Press activities for rousing 
interest in the neglected Baku petroleum industry ; 
and his winning of a galaxy of rewards—including 
the Davy, the Copley, and the Faraday medals— 
all these served to complete a life of supreme 
brilliance. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Fatigue of Metals.—A course of three 
lectures on the “ Fatigue of Metals, a Survey of the 
Present Knowledge,” will be delivered in the Depart- 
ment of Mechanical Engineering, King’s College, 
Strand, London, W.C.2, by Dr. H. J. Gough, F.R.S., 
at 5.30 p.m., on Tuesdays, February 20 and 27, and 
March 6. The first lecture will deal with the general 
characteristics of fatigue, the second with corrosion- 
fatigue, and the third with more fundamental aspects 
of fatigue. Admission to the lectures is free, and no 
tickets are required. 








Launcu or H.M.S. “ Ciypr.”—We are informed that 
H.M.S. Clyde, a submarine of the “ River ” Class, will be 
‘aunched at the Naval Construction Works of Messrs. 
Vickers-Armstrongs Limited, at Barrow-in-Furness, at 
10.45 a.m., on Thursday, March 15. 





STAFF UNEMPLOYED. 


We have received, among recent appeals, the letter 
which is reproduced below, slightly modified by the 
omission of names, and draw attention to it, not only 
because after inquiry we have verified facts and believe 
the case one honestly deserving consideration, but in 
the hope that the publicity we give it may have some 
effect in attracting notice to the larger question of 
unemployed staff, not in these times fortunate enough 
to receive either pensions or unemployed relief. 


To THE EpiTor OF ENGINEERING. 

Smr,— I am writing to ask if you can possibly help me 
in any way to find some sort of employment, temporary 
or otherwise, at a salary however small. 

After three years of unemployment, having exhausted 
all resources, I am refused any form of assistance 
whatever from the Public Assistance Committee 
of this town (Southend-on-Sea). 

Although I have given 30 years of my life to naval 
armament work for this country, and have paid 
hundreds of pounds in rates and income tax, all I get 
from the Public Assistance Committee is a ticket admit- 
ting me to the local workhouse. 

As my salary has exceeded 5l. per week since 1912, 
I am not eligible for the “ dole,” and I have found it 
quite useless applying to the Labour Exchange for 
employment. 

The Director Firing Gear adopted by the British 
and other navies owed its success in a very great 
measure to my designs and inventions, and I have a 
testimonial from the late Sir Percy Scott to this effect ; 
and my name appears in over 50 patents taken out 
by one of the leading armament firms in connection 
with the Director Gear. 

My age is 49, and I enclose a summary of my engineer- 
ing experience from which you will see that I am a 
thoroughly trained and experienced engineer, designer, 
and draughtsman. 

I shall be more than grateful if you can possibly put 
me in touch with someone who could utilise my services 
in any way. 

I am too destitute now to pay for any advertisements, 
but sincerely hope that you will be able to help me in 
some shape or form. 

Faithfully yours, 


Leigh-on-Sea. A. P. 


THE BERLIN-HAMBURG HIGH- 
SPEED DIESEL-ELECTRIC RAIL- 
COACH. 


Tue high-speed Diesel-electric rail-coach, which is 
operating on the German State Railways between 
Berlin and Hamburg, covers the distance between the 
two cities in 2 hours 20 minutes at a maximum 
of 150 km. (94 miles) per hour. The ordinary fast 
corridor trains have a speed of 100 to 110 km, (62 to 68 
miles) per hour. It is the intention of the German 
State Railways to organise more frequent services 
of short trains between important centres, and this 
oil-electric rail-coach is to be the first of a series. It 
would be possible to run trains at a higher s than 
that which has been adopted, but ordinary fast trains 
are run on the same line, and the length of the operating 
sections imposes a limit. As it was, certain alterations 
had to be carried out and the distance between the 
out and the home si increased from 700 m. to 
1,200 m. (1,300 yards). The coach, which accommo- 
dates 100 passengers, is built up of two equal sections, 
the two bodies being joined to form a single unit. 
Each of the outer ends is supported by a bogie of 
34 m. (11 ft. 6 in.) wheelbase, the inner ends having 
a single bogie of the same wheelbase. The halves 
of the coach are connected by a gangway bellows. The 
total length of the coach is 41-906 m. (135 ft.), and the 
weight, 77 tons. Great care was taken to reduce the 
air friction losses to a minimum, and the most suitable 
shape of the car body was determined experimentally 
on models in the wind tunnel of the Zeppelin Works at 
Friedrichshafen. The ends of the coach body are 
rounded and shaped so as to offer the least possible 
air resistance, as shown in Figs. 1 to 4, page 174. 
All superstructures are avoided, and the under Pay 
is cased in to avoid eddy-currents below the car. h 
of the outer bogies carries a Maybach-Diesel engine of 
410 h.p., directly coupled to a generator, the current 
from this being supplied to two motors geared to the 
axles of the middle bogie. 

The bogies are built up of light steel sections and 
plates welded together wherever possible, only parts 
that are liable to require renewal from time to time 
being riveted or bolted. The axles are carried on 
| roller bearings supplied by Messrs. G. and J. Jaeger 
|A.-G. The outer bogie wheels are 900 mm. in diameter 
| (353 in.), and cast-steel brake drums, 680 mm. in 
| diameter, are secured to the inner sides of the wheels. 
|The Diesel engine and the generator are mounted 
| on a welded frame which is fixed to the bogie in such 

















a way that any deformation of the bogie does not 
affect either the engine or the generator, the entire 
weight being thus carried by the bogie; vibration 
is not transmitted to the body of the coach. One of the 
end bogies is shown in Fig. 7, page 175. The middle 
bogie carrying the inner ends of the coach bodies has a 
wheelbase of 3,500 mm. The bodies are supported 
by a crosspiece which is provided with a spherical 
socket, the end of one of the cars having a hollow 
spherical journal bearing fitting into this socket, the 
journal bearing at the same time forming a socket 
for the spherical bearing of the second coach body. 
The arrangement is shown in Fig. 6, The crosspiece 
is supported by laminated springs, two at each side 
of the car. The wheels of this bogie are 1,000 mm. in 
diameter (393 in.); the brake drums have an outside 
diameter of 780 mm., and are secured to the outside 
of the wheels. The axles run in roller bearings. The 
two motors are supported by the axles, to which they 
are connected by spur gearing and sprung in the usual 
way. The centre bogie is illustrated in Fig. 8. 

The body of the coach, which was constructed by 
Messrs. The Goerlitz Wagon Works, is of light welded 
sections. The lower part, up to the windows, is 
covered with 2 mm. steel sheet, the upper part with 
the same material 1} mm. thick. The roof is covered 
with plywood 6 mm. thick, and is strong enough to 
support the weight of a man. The inside walls are 
panelled with plywood 3 mm, thick, the floor being 
of deal boards. The coach is not provided with the 
usual buffers, and to avoid damage, the front of the 
coach is protected by projections in streamline form 
covered with rubber. The arrangement of the accom- 
modation is shown in Figs. 1 and 2. One-half of the 
coach contains five passenger compartments and 
a luggage compartment next to the engine compart- 
ment and driver’s cab, the other half, seven passenger 
compartments, the compartment next to the gangway 
bellows being fitted up as a refreshment bar. There 
are two lavatories. The floors of the passenger com- 
partments are covered with linoleum and heavy red 
carpets to deaden the noise; the lower part of the 
walls, up to the windows, is covered with plush fabric. 
The seats are of light steel tubing upholstered with 
material similar to that covering the walls. A view 
of one of the passenger compartments is given in 
Fig. 5, page 174. 

The 410-h.p. airless-injection engines are of the 
Maybach-Diesel type. The 12 cylinders are arranged 
in two banks of 6 cylinders each, inclined at an angle 
of 60 deg. The cylinders of each row are bolted 
together so as to form a single block, and are inter- 
changeable. The cylinder bore is 150 mm. (5-9 in.), 
the stroke 200 mm. (7-88 in.), and the total weight 
of the engine 2,030 kg. (4,470 Ib.), equivalent to 4-7 kg. 
(10-4 Ib.) per horse-power. The crankshaft and 
connecting rods run in roller bearings, the connecting 
rods of two opposite cylinders working on the same 
crank, A heavy flywheel is fitted. The engine is 
fitted with an overhead camshaft driven through spur 
gearing from the flywheel end of the crankshaft, 
from which camshaft the inlet and the exhaust valves are 
operated, each cylinder being provided with one inlet 
and one exhaust valve. The fuel pumps are connected 
together to form one block for each row of cylinders, 
and are driven from the camshaft at the flywheel end 
of the engine. 

The engine speed is controlled by means of a governor 
through the interposition of a servo-motor operated 
by oil pressure. The arrangement of the servo-motor and 
controls is illustrated in Figs. 9 and 10, page 175. The oil 
pressure acts on one side of the servomotor plunger t, 
which opens the fuel pumps by means of levers, b, 
5 the action of a closing spring s. The oil chamber 
of the servomotor is connected with the oil circuit 
from the lubricating pump, the pressure being kept 
constant by the action of an accumulator spring p. If 
the oil pressure falls below a certain value, the fuel 
supply to the engine is stopped through the action of the 
closing spring. The governor spring g can be adjusted 
within a wide range by means of an adjusting nut n, 
the spindle of which is fitted with a chainwheel k, 
which can be set in motion through an electromotor 
e, controlled from the driver’s cab. During normal 
running, the horizontal thrust produced by the centri- 
fugal force of the governor weights is balanced by the 
spring g. Should speed increase for any reason, the 
thrust produced by the governor will compress the 
spring g, and the resulting downward movement of the 
lever d causes the control plunger ¢ also to move down- 
wards. This closes the ports communicating with the 
underside of the main pressure piston 7, and this 
piston falls under the action of the spring 8, so actuating 
the levers b connected to the fuel pumps. The engine 
can be stopped by means of an electromagnetic coil in 
the driver’s cab, which controls the position of the 
stop spindle d of the governor. Lubrication is on the 
oil-pressure circulating system, the main oil reservoir 
being in the lower part of the crankcase. Oil is 
circulated by means of gear pumps, and passes through 
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filters located at the side of the engine. 
are fitted with a self-contained lubricating system and 
are immediately cut out should any defect occur. The 
oil pressure is kept constant, independently of the 
engine speed, by means of an overflow valve. 

The air supply for fuel combustion is drawn from 
the crankcase, the circulation of the air cooling the 
oil in the sump. A circulating-water pump is provided 
for cooling the cylinder jackets, the maximum difference 
between the temperatures of the intake and the dis- 
charge water being 10 deg. C. at full load. Cooling 
air is supplied by blowers driven by gearing from the 
engine shaft. A water re-cooling plant is situated under 
the floor of the coach. The exhaust pipes are carried 
outside the engine bonnet to the silencer, which is 
placed horizontally in front of the engine bogie ; from 
here the gases are taken to a chimney and carried well 
above the roof of the coach. 

The engines are coupled directly to generators 
through flexible couplings which act as oscillation 
absorbers. Each engine can be run independently of 
the other, the maximum speed of the coach with one 
engine being 120 km. (74 miles) per hour. The 
electric transmission is on the Gebus system, on 
which the full rated power of the engine can be trans- 
formed into either a high tractive effort at low speed 
or else into an equivalent high speed with a 
corresponding lower tractive effort. The Gebus 
wound generator has a series and a shunt wind- 
ing shown at FE and CD in the diagram of connections, 
Fig. 11. The shunt winding has a large iron core with 
few ampere turns. Excitation of the magnetic field 
begins only at a speed above 750 r.p.m., so that the 
engine can be run up to this speed without any current 
being supplied to the motors. The output of the 
motors can be reduced simply by reducing the speed 
of the engines. The speed range of the generator for 
useful work lies between 1,100 r.p.m. for the smallest 
output and 1,400 r.p.m. for full load. The driver 
controls the output of the generator by adjusting 
the speed of the engine, which is done by means of 
a lever on the driving controller which controls the 
governor spring on the engine through the motor 
connected with the chainwheel. For every position 
of the contact drum there is a corresponding position 
of the governor spring. The controller and its motor 
are operated on a low voltage circuit supplied by the 
lighting generator. The generators deliver 250 kW at 
900 volts. 

The generators and the motors are connected through 
the main relays and a reversing controller K common 
to both sets; each set, however, is electrically indepen- 
dent of the other. The main circuit-breaker L dis- 
connects the generator from the motor whenever it is 
necessary to run the engine light, either for charging 
the battery or for operating the main air pump. It 
is also cut out automatically whenever the emergency 
brake is applied. To ensure rapid demagnetisation, a 
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demagnetising switch M is provided which short- 
circuits the shunt winding CD of the generator. 
There are adjusting coils in series with the shunt 
windings by means of which the output of the generator 
is set to correspond with the speed and output of the 
engine. The engine is started by running the generator 
up as a motor from the battery. The starting switch N 
is controlled from the driver’s cab through a hand- 
operated switch, the main breaker being open. As 
soon as this breaker is released, the switch breaks the 
battery circuit, and the engine can be run up to 750 
r.p.m, without any current being generated. A 
circuit in parallel with the starting switch operates 
a starting magnet, connected with levers of the fuel 
pumps, fuel being thus immediately supplied to the 
latter. At the same time the current passes through 
the starting coil and releases the locking device of 
the “ stop’ magnet, which controls the speed governor 
through the “stop” spindle a. The fuelpumps are 
now under the control of the governor. As stated 
previously, excitation of the generator field only 
begins at a speed above 750 r.p.m. To stop the 
engine there are two hand-operated “ stop” switches 
in the driver’s cab. The current passes through the 
“stop” coil, the core of which is connected with 
the “ stop” spindle of the speed governor and the fuel 
supply is cut off. At the same time, the core of the 
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stop magnet is locked and is only released when the 
starting magnet is operated. 

When starting, the circuit is as follows: Battery, 
starting switch N, starting winding of generator PQ, 
generator armature A, field winding FE, second 
contact of starting switch, battery. The winding of 
the starting magnet coil, not shown in the diagram of 
connections, is in parallel with the starting switch 
winding. As soon as the generator has run up to 
speed and current is generated, the circuit is: Generator 
armature A, main circuit breaker L, motor armature 
B, reversing controller (contact O), series winding of 
generator. To start the vehicle, the engine is run up 
to a speed at which current begins to be generated, 
about 1,000 r.p.m. The voltage at this speed is low, 
and the current transmitted to the motors rises from 
zero to considerable strength, since the counter EMF 
is low when starting and increases with speed. Thus, 
when starting, a small EMF of the generator will 
cause a strong current to flow through the motor 
armature, developing a high starting torque. With 
increasing speed of the motors, the counter EMF 
also rises, the strength of the current falls, as conse- 
quently does also the torque of the motors. The 
demand of power on the generating set is reduced, 
with a resulting increase in speed of engine and 
generator. The vehicle starts smoothly without jerks, 
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since the potential of the generator, on being started, 
rises from zero to its maximum value. During opera- 
tion, the current consumption varies according to the 
track resistance. To obtain a constant load on the 
engine, the product of current intensity and voltage 
must remain constant. This is achieved by the Gebus 
control system, which gives at constant engine speeds 
approximately constant performances, and for varying 
speeds proportionate outputs. For this purpose the 
generator is wound so as to give a voltage characteristic 
curve with low magnetic saturation at its lower straight 
section, thereby ensuring practically constant per- 
formances with rising and falling voltage in inverse 
proportion to the strength of the current taken by the 
motors, 

The driver’s cab contains a voltmeter and ammeter, 
a driving controller lever for speed control, starting 
and stop switches, a temperature indicator for the 
cooling water, a tachometer, sanding gear, a 
speed indicator, the oil-pressure brake control, a 
reversing, starting and air-brake pump control. This 
controller lever can only be operated when the speed 
control lever is in its zero position, that is, when the 
engine is running light. A 96-volt battery is provided 
for starting the engine and lighting; for the latter 
purpose one-half of the battery is used for each half 
of the coach. A lighting and charging dynamo is 
driven by each engine, which reaches its full voltage 
for charging (60 volts) at the no-load speed of the 
engine. Each half of the battery is charged separately. | 


The electrical equipment was supplied by Messrs. 
Siemens Schuckertwerke, Berlin. 

Compressed-air brakes are fitted by which it is 
possible to bring the coach to rest from full speed 
within 1,200 m. The brake shoes are lined with 
asbestos composition. Two brake shoes act on each 
drum, and for each brake shoe there is an in- 
dependent air-brake cylinder. The eight cylinders 
on each bogie are supplied with air through a 
quick-acting air valve from a common air reservoir. 
The brake blocks are kept concentric with the drums 
by means of a system of levers devised by the 
makers, Messrs. Knorr Bremse A.-G. An emergency 
magnetic railbrake provided by the same firm is 
also fitted. When shunting, an oil-pressure hand- 
brake is used which also acts on the brake drums. 
The rail-coach is also equipped with an installation 
for inductive train control, which prevents the over- 
running of a contrary signal. The first action takes 
place at the distant signal, the driver receiving warning 
and the speed of the train being reduced so that the 
coach can be brought to rest at the home signal. 
Should this signal be passed, the coach is stopped 
automatically. The equipment consists of a magnet 
located at the side of the coach, which is excited by 
three alternating-current circuits through relays, which 
keep an electro-pneumatic brake valve closed, At 
each signal there are line magnets controlled by the 
position of the signal. When the signals are contrary, 
the line magnets are excited and an inductive influence 
































is exerted on the magnets on the coach, and either a 
warning signal is given to the driver or the rail-coach 
is stopped automatically. 








THE KUNIAL COPPER ALLOYS. 


A interesting series of non-ferrous metal alloys, 
to which the names Kunial brass, copper, nickel silver 
and bronze have been given, have been developed by 
Dr. H. W. Brownsdon and his staff in the research 
laboratories of Messrs. I.C.I. Metals, Limited, Witton, 
Birmingham. The main feature of these alloys, it 
appears, is that while they can be extruded, rolled, 
drawn, and cold-worked with the same ease as ordinary 
brass and other copper alloys for the production of 
rod, wire, tubes, strip, and sheet, their hardness may 
be trebled, their tensile strength doubled, and their 
other mechanical properties considerably improved 
by simple heat treatment. Kunial brass, which, we 
understand, is the most important of the series, is 
stated to be an ordinary commercial alloy of copper 
and zinc, together with other added elements which 
impart to the material its outstanding properties. 
The copper and zine may be varied within wide limits, 
thus modifying, to some extent, the basic properties 
of the alloy, without, however, taking away the 
property of hardening and strengthening by suitable 
heat-treatment. Moreover, where it is desirable to 
employ alloys free from zinc or when an alloy whiter 
than brass is demanded, Kunial bronze or nickel silver 
may be adopted, both of which are capable of being 
hardened and strengthened by suitable heat treatment. 

Figures referring to Kunial brass strip containing 
72 per cent. of copper, published recently by Messrs. 
I.C.I. Metals, Limited, indicated that when the soft 
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to 17-2 tons per square inch, the proof stress (0-1 per 
cent.) from 5-3 tons to 22-0 tons per square inch, and 
the tensile strength from 22-8 tons to 36-6 tons per 
square inch, while the elongation on 2 in., is only 
halved—from 61 per cent. to 29 per cent. If the soft 
alloy be cold-rolled to 50 per cent. reduction and then 
heat-treated at 450 deg. C. the diamond pyramid 
hardness becomes 240, the limit of proportionality 
36-8 tons per square inch, the proof stress (0-1 per 
cent.) 45-3 tons per square inch, the tensile strength 
48-5 tons per sq. in. and the elongation 11 per cent. on 
2 in. It is claimed that these figures are typical of the 
changes in mechanical properties which take place in 
all Kunial alloys when suitably heat-treated. The 
truly excellent results which we have just quoted call 
to mind a contribution dealing with temper-hardening 
copper alloys containing nickel and aluminium, which 


Drs. H. W. Brownsdon and M. Cook and Mr. H. J.| 


Miller presented to the Institute of Metals in Birming- 
ham last September. This will be found in ENatn- 
EERING, vol. cxxxvi, page 695 (1933) and it will be 
noted that the values given in Table XVI, on page 696, 


alloy, as quenched from 900 deg. C., is heat-treated at 
500 deg. C., the diamond pyramid hardness is increased | 
from 69 to 161, the limit of proportionality from 4-4 tons | 
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and Telegraph Department, Wellington, New Zealand ; 
April 17. (Ref. No. A.Y. 12,222.) 

Telephone Equipment.—The supply of automatic dial 
mountings, instruction labels, microtelephone set cases, 
clamping plates and impulse springs. The Post and 
Telegraph Department, Wellington, New Zealand ; 
April 17. (Ref. No. A.Y. 12,225.) 

Porcelain Insulators.—The supply of 10,000 porcelain 
insulators, Delta-type, for over! transmission lines. 
The Uruguayan Electricity Supply and Telephones 
Administration, Montevideo; April 2. (Ref. No. A.Y. 
12,227.) 

Coach Screws, Bolts, &c.—The supply, c.i.f., Rio Grande 
do Sul, of 100 tons of rail bolts, with nuts and washers, 
and 24 tons of coach screws. The Viagao Ferrea do Rio 
Grande do Sul, Porto Alegre, Brazil; March 20. (Ref. 
| No. G. 13,456.) 

Bolts and Nuts.—The supply of bolts and nuts for the 
Eastern Bengal Railway and the North Western Railway 
for the year commencing May 16, 1934. The Indian 
Stores Department, New Delhi; March 5. (Ref. No. 
G. 13,460.) 





into touch with United Kingdom manufacturers of router 


2 
| Router Bits.—A firm in Toronto, Canada, wishes to get 
(Ref. No. G.Y. 13,435.) 


| bits. 


for alloy 61 bear a striking resemblance to those we | anxious to become acquainted with a United Kingdom 


have just quoted. 
nickel 6-0, aluminium 1-5, and zine 20 per cent. 


TENDERS. 


We have received from the Department of Overseas 


Alloy 61 contained: copper 72-5, | source of supply of bronze, nickel, chromium, and alu- 


minium wires for use in spray guns for coating surfaces 
with these metals. 








CONTRACTS. 


Messrs. Toe Generat Extscorric Company, LiIMIreD, 


| 


Trade, 35, Old Queen-street, London, 8.W.1, particulars | Magnet House, Kingsway, London, W.C.2, have received 


of the undermentioned tenders, the closin 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

V.I.R. Cable-—The supply and delivery, under an 
annual rate contract, of lead-sheathed, V.I.R. cables. 
The Indian Stores Department, New Delhi; March 5. 
(Ref. No. A.Y. 12,210.) 

Fire Extinguishers. 
for the year commencing June 
Stores Department, New Delhi ; 
G.Y. 13,409.) 

Valve Piston Rings. 
of the floating type required during 1934. 
of Stores, North Western Railway, 
March 1. (Ref. No. G. 13,434.) 

Scrap Copper 
of old or scrap copper wire suitable for the manufacture 


The 
(Ref. 


1, 1934. 


March 31. No. 


The Controller 


Lahore, India ; 


of copper —— Institute de Quimica Industrial, | 
Montevideo, Uruguay; March 16. (Ref. No. G. Y. 
13,437.) 

Drills.-The supply of drills of various sizes. The 
Argentine State Oilfields, Buenos Aires; March 14. 
(Ref. No. G.Y. 13,441.) 

Piping, Steam Valves, &c.—The supply of 


-The supply of fire extinguishers | 
Indian | 


The supply of valve piston rings | 


The supply and delivery of 50,000 kg. | 


dates of} a contract for the installation, in the Kemsley paper 


mills of Messrs. Edward Lloyds, Limited, of seven large 
induction motors, phase advancers and switchgear. Each 
motor is rated at 2500 h.p., when running at 250 r.p.m., 
on a 6,600 volt, three-phase, 50-cycle supply. The phase 
| advancers will provide for power-factor correction to 
0-9 leading when the motors are running at full load. 
The control gear for each motor comprises an oil circuit- 
breaker of 500,000 kVA breaking capacity and a motor- 
operated liquid starter. The contract also includes a 
| 15-panel, 6,600-volt switchboard of the truck cubicle 
design. 

Messrs. Marcont’s Wiretess TELEGRAPH CoMPANY, 
Limrrep, Electra House, Victoria-embankment, London, 
W.C.2, have secured an order from the Roumanian 
Broadcasting Company for the supply of two broad- 
casting stations, one of the super-power t with an 
aerial energy of 150 kW, and the other of 20 kW aerial 
power. The 20 kW transmitter is now temporarily 
operating at Bod until the 150 kW station is com- 
pleted, when it will be transferred to another site. The 
super-power station will operate on a wavelength of 
1,875 m. 
| Messrs. Tue Inrecra Company, Limtrep, 183, 
| Broad-street, Birmingham, 15, inform us that all the 


| 





brass | pyrometric equipment for the atmospheric and vacuum 


piping 7 mm. internal diameter, globe valves for steam, | distilling units to be installed at the Ellesmere Port Works 
}-in. galvanised tubing, and boiler tubes 44 mm. outside | of Messrs. Lobitos Oilfields, Limited, will be of the 


The Argentine State Oilfields, Buenos Aires ; 
March 12. (Ref. No. G.Y. 13,442.) 

Telephone Equipment.—The supply of magneto, C.B., 
and automatic telephone hand sets, bell sets, and auto- 
matic dials. The Posts and Telegraphs Department, 
Melbourne ; April 10. (Ref. No. A.Y. 12,213.) 

Battery Materials.—The supply of zinc, ammonium 
chloride, &c 9 
The Posts and Telegraphs Department, 
April 3. (Ref. No. A.Y. 12,214.) 


diameter. 


for the manufacture of primary batteries. | 
Melbourne ; | 


| latest Leeds and Northrup Micromax potentiometer 
| type. The instruments will be supplied by the Integra 
| Company through the refinery contractors, Messrs. Alco 
Products Incorporated, 25, Victoria-street, London, 

Messrs. Crosstey Brotuers, Loirrep, Manchester, 
| 11, have su yplied 12 of their four-cycle Crossley-Premier 
horizontal Vis-a-Vis engines for six Royal Mail Line 
of the Highland Monarch class built by Messrs. 
Each vessel is fitted with 
The 





shi 
Harland and Wolff, Limited. 
wo engines for driving the refrigerating plant. 


ct, ae = SRN a The t 
Electric Equipment for Sluice Valves.—The supply of | gem has also recently supplied 65-kW Diesel sets, each 


sluice 


electric equipment for ——s three 
March 12. 


The Argentine State Oilfields, Buenos Aires ; 
(Ref. No. A.Y. 12,217.) 


High-Speed Circuit Breaker.—The supply of a high- 


speed circuit breaker and accessories, together with a| Steamship Company. 


load-limiting resistance. The Cape Town Electricity 
Department ; March 14. (Ref. No. A.Y. 12,220.) 

Telephone Plugs and Lamps.—The supply of 1,000 
telephone switchboard plugs and 2,500 24-volt switch- 
board lamps. The Post and Telegraph Department, 
Wellington, New Zealand; April 18. (Ref. No. A.Y 
12,218.) 

Electric Capstans.—The supply of six electric capstans 
for hauling railway wagons. The South African Railways 
and Harbours Administration, Johannesburg ; March 26. 
(Ref. No. A.Y. 12,221.) 

Adhesive Tape.—The .upply of 1,100 Ib. of adhesive 
insulating tape. The Post and Telegraph Department, 
Wellington, Now Zealani; April 5. (Ref. No. A.Y. 
12,224.) 

Brass and Copper.—The supply of brass piping, brass 
sheets, and copper sheets, altogether 29 separate items, 
and representing 12,865 lb. The South African Railways 
and Harbours Administration, Johannesburg ; March 12. 
(Ref. No. G. 13,446.) 


Copper Pipes.—The supply of seamless copper pipes 
for locomotives, to specification C.M.E. No. 22/1931. 


The schedule embraces various quantities of pipe from 
t-in. to 5j}-in. outside diameter (35 items), the total 
quantity being 47,423 lb. The South African Railways 
and Harbours Administration, Johannesburg ; March 5. 
(Ref. No. G. 13,447.) 

Condensers.—The supply of 2,000 one-microfarad and 
1,500 two-microfarad metal-cased condensers. The Pos; 


valves. | 


comprising a Crossley single-acting, scavenge-pump 
Diesel, direct coupled to a generator to furnish the whole 
of the auxiliary power for electrical purposes on the 
Manoeran, Madoera, and Mapia, = of the Netherland 
The propelling machinery of 
these vessels has recently been pve from steam to 
Diesel in Holland. 
Messrs. 8. Dentson anp Son, Liurrep, Hunslet 
Foundry, Leeds, 10, have received orders from manu- 
facturers in the United Kingdom for four motor weigh- 
bridges and two railway-wagon weighbridges, all of 
which are to be fitted with Denison patent equilibrium 
control, tape and _ ticket-printing apparatus. This 
mechanism, we are informed, ensures that the load is 
accurately weighed before it is recorded, and achieves a 
substantial saving in time. 








BOOKS RECEIVED. 


Leitfaden der Hlektrotechnik. Vol. I. Parts I and II. 
Grundlagen des Gleich und Wechselstromes. By F. 
MoetitzeR and G. Boz. Leipsig: B. G. Teubner. 
[Price 9.60 marks. ] 

Wérmtechnische Arbeitmappe. Berlin: V. D. I.-Verlag 
G.m.b.H. 

Mitteilungen aus den Forschungsanstalten G. H. H. 
Konzern. No. 9. November, 1933. Berlin: V. D. I. 


Verlag G.m.b.H. 

Die D ung von Asynchronmotoren durch 
W echselstrom-K: tatorhinter hinen. By Dr.- 
Inc. Hans Zapransky. Berlin: Carl Heymanns. 
[Price 14 marks.] 

Kempe's Engineers’ Year Book. 1933-34. London: 
Morgan Brothers (Publishers), Limited. [Price 3ls. 6d. 
net.] 











Metal Wires.—A firm in St. Boniface, Manitoba, is 
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PERSONAL. 


Messrs. Atrrep Hersert, Liirep, Coventry, 
inform us that as from February 12, the address of their 
London office is 70, Vauxhall Bridge-road, 8.W.1. 

Messrs. G.W.B. Execrric Furnaces, Loren, 
Elecfurn Works, North-road, Holloway, London, N.7, 
have entered into an arrangement with Messrs. Shell- 
Mex and B.P., Limited, whereby new high-grade quench- 
ing oils will be placed on the market. These oils will 
be known as Shell-Wild-Barfield quenching oils and wil! 
be obtainable either from Messrs. G.W.B. Electric 
Furnaces, Limited, London and Dudley, or from any 
of the branches of Messrs. Shell-Mex and B.P. Limited. 

Messrs. Compacnirze GénéraLeE TRANSATLANTIQUE, 
Luoarep, 20, Cockspur-street, London, 8.W.1, inform 
us that owing to the growth of their business in Great 
Britain a resident director of the parent company will 
henceforth be stationed in London. Mr. P. de Malglaive 
is consequently transferring his duties from Paris to 
London. He will shortly become managing director 
of the Com ie Générale Transatlantique, Limited, 
London. Mr. P. Le Brun, the present managing director, 
having passed the age limit, is retiring after thirty-four 
years’ service with the Company. Mr. G. C. Rhodes, 
general passenger manager and director, will continue 
to be in charge of the London Agency as hitherto. 

The directors of the Lonpon MIpLanpD AND ScorrisH 
Rattway Company have approved the appointment of 


| Mr. W. M. Sangster, district locomotive superintendent's 


assistant at Cricklewood as district locomotive super- 
intendent at Peterborough. Further, Mr. F. T. Scragg, 
district signal and telegraph assistant at Stoke, has been 
appointed to the corresponding position at Warrington, 
and Mr. F. C. Dean, chief inspector in the signal and 
telegraph engineer's department at Stoke succeeds Mr. 
Seragg as district signal and telegraph assistant at 
Stoke. 

Messrs. Tue Serson Macutve Toot Company, 
Luarrep, 23, Abbey House, Victoria-street, London, 
8.W.1, have been appointed sole agents for England and 
Scotland for the Kuhne heading machines manufactured 
by Messrs. Kuhne G.m.b.H., Diisseldorf, Germany. 

Messrs. Ley’s Marieaste CastTines Company, 
Laarrep, Vulcan Ironworks, Derby, are extending their 
already large foundry. This involves the building of 
an additonal foundry for which the necessary plant 
is in process of preparation, and it is hoped that the new 
buildings will be ready for production in June. The area 
of the works, we understand, will thereby be increased 
to 40 acres, give employment to 2,000 men, and have a 
capacity of 400 tons of malleable castings per week. 

Mr. F. M. Cuapman, for many years manager of the 
iron-clad switchgear and measuring instruments depart- 
ment of Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, has just 
retired after 46 years’ service. 

Dr. H. D. H. Drane, M.Sc., technical consultant, has 
opened an office at 66, Hanover-street, Liverpool, 1. 
Dr. Drane was formerly in charge of experimental and 
development work with Messrs. The Thermal Syndicate, 
Limited, Vetreosil Works, Wallsend-on-Tyne, and has 
been latterly in India as director of the Harcourt Butler 
Technological Institute, Cawnpore. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—The rise of 5s. per ton in 
fixed minimum prices of Cleveland pig-iron for all except 
overseas business has caused no surprise, as the move- 
ment was quite expected. For some time, both makers 
and merchants have been refusing o-ders at official 
market quotations. They have very little iron to offer. 
The few small parcels that come on the market from time 
to time are promptly taken up, and early enlargement of 
output is essential to meet the requirements of consumers 
who have to purchase supplies. Quotations for overseas 
trade still vary greatly after individual bargaining, but the 
demand from abroad is negligible owing to comparative 
cheapness of foreign iron. For other business, fixed 
minimum market figures are now based on No. 3 g.m.b. 
at 67s. 6d. delivered here, 69s. 6d. delivered to North of 
England districts outside the Middlesbrough zone, 67s. 3d. 
delivered to Falkirk, and 70s. 3d. delivered to Glasgow. 
Further sales to Scotland are not unlikely. Midland pig- 
iron is still going into consumption at Tees-side works. 

Hematite.—The advance of 5s. in recognised market 
rates of East Coast hematite pig-iron has had no effect on 
the market. The movement was long overdue. 
Hematite prices are on a comparatively very low level; 
except for overseas trade, ordinary qualities are now 
67s. 6d. f.0.t. makers’ works, which is the price named 
for No. 3 Cleveland for local use, with this difference 
that the latter includes cost of delivery, whereas the 
former is the quotation on trucks at producers’ works. 
Local demand is increasing, and Sheffield, Midland and 
South Wales buyers are still in the market. As in the 
Cleveland pig-iron branch, export trade in East Coast 
hematite is confined to very narrow margins by the com- 
paratively low figures at which Continental products are 
offered in markets abroad. 

Foreign Ore.—Consumers of imported ore are still well 
placed as regards supplies, and are consequently off the 
market. Merchants are not pressing sales. Best rubio 
is placed at 17s. 6d. ci.f. Tees. 

Blast-Furnace Coke.—The increased supply of Durham 
blast-furnace coke is promptly taken up by local con- 
sumers. Goodiaverage qualities remain at 20s. 6d. delivered 
to Tees-side works, and further upward movement 
values is considered not unlikely. 
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Manufactured Iron and Steel.—Business is quieter than 
of late, but in several departments producers have quite 
a lot of work to execute, and early renewal of buying is 
considered likely. Aggregate tonnage output is larger 
than for some time, and may have to be further increased 
in the near future to meet needs of customers. Semi- 
finished steel makers are busy, and report orders still 
coming in. Departments manufacturing constructional 
steel are the most actively employed branches of the 
finished industry. Sections turning out railway material 
could do with more work, and freer distribution of speci- 
fications for shipbuilding requisites would be much 
appreciated, Galvanised sheets are selling readily to 
home customers, but makers find no improvement in 
export demand. Principal market quotations : Common 
bars, 91. 15s.; best bars, 101. 5s.; double best bars, 
101. 15s.; treble best bars, 111. 5s.; packing (parallel), 
8l. ; packing (tapered), 101. ; steel billets (soft), 52. 12s.6d.; 
steel billets (medium), 61. 17s. 6d.; steel billets (hard), 
7l. 7s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 101. 5s. delivered 
to home customers, and 91. 5s. f.o.b. foc shipment abroad ; 
and galvanised corrugated sheets, 12/. 15s. delivered to 
home customers, and 111. 5s. f.o.b. for shipment overseas. 

Scrap.—There is no new feature in the scrap market. 
Turnings are 37s. 6d.; borings, 27s. 6d. to 30s. ; light 
cast-iron, 47s.; heavy cast-iron, 53s. 6d.; machinery 
metal, 55s.; and heavy steel, 52s. 6d. to 54s. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Tron and Steel.—To what extent revival in the steel 
and engineering trades has developed during the past 
twelve months can be gauged from statistics relating to 
steel production. During 1933 this area was responsible 
for an output of 989,000 tons of steel ingots and castings. 
This figure shows an increase of 223,000 tons over 1932, 
and 111,000 tons over 1913. Production in December 
totalled 85,800 tons as compared with 102,800 tons in 
November. The decline was largely due to the holidays 
and stock-taking stoppages. Following the slight 
set-back at the beginning of the year, the steel-producing 
sections have got into full swing again. Rolling mills, 
forges, press shops, foundries, and slab and billet mills 
are operating at hig’ ressure. There is a growing 
demand for basic steel billets. Orders are mainly on 
home account. A small amount of foreign business 
is in circulation. The heavy engineering and machinery 
trades are more satisfactorily placed. The production 
of railway rolling stock is in need of a stimulant. Orders 
are scarce on overseas account. Inland contracts are 
of an oddment character, and mostly concern renewals. 
New plant is in limited request. Further expansion is 
reported in the call for stainless steel. A local firm is 
to instal a modern mill designed to roll stainless 
sheets in la quantities. Another development 
locally is the manufacture of bicycles. Output is growing. 
Other lines in which headway is being made include the 
manufacture of ham- and bacon-slicing machines, and 
electrical cutting and mincing machines which operate 
silently and embody many ingenious improvements. 
Firms specialising in the production of air-driven machines 
for sharpening small tools, electrical drills for collieries, 
and air-driven jack-hammer drills, report improving 
trade. Weighing machines in which the mechanism is 
totally enclosed, thus excluding all dust, and embracing 
indicators that give hair-line accuracy, are on the market. 
Local makers of breast drills and planes are doing an 
improving trade at the expense of American rivals. 

South Yorkshire Coal Trade.—The inland demand for 
most classes of fuel shows improvement. Export 
requirements have undergone little change, though in 
some varieties weakness has developed. Industrial 
coal is an active medium. Iron works and steelworks are 
taking increased supplies. Hards are in full supply, 
and recent scarcity in regard to steams is less acute. 
The demand for smalls has been well maintained. The 
housecoal market is not so robust as a few weeks ago. 
Bulk orders are scarce. The call for coke is considerable. 
Quotations are: Best branch handpicked, 27s. to 28s. ; 
Derbyshire best house, 21s. to 23s. 6d.; Derbyshire best 
brights, 17s. 6d. to 19s. 6d.; best screened nuts, 17s. to 
18s.; Yorkshire hards, 17s. to 188. 6d.; Derbyshire 
hards, 17s. to 18s. 6d. ; rough slacks, 6s. to 9s.; nutty 
slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 


5 Carpirr, Wednesday. 

_ Delay over New Steel Works.—Correspondence between 
Sir John Field Beale, chairman of the British (Guest 
Keen Baldwins) Iron and Steel Company, Limited, and 
the Lord. Mayor of Cardiff (Alderman A. E. Gough), indi- 
cated that the scheme for the reconstruction of Dowlais 
steel works at Cardiff over the next two years, at the 
pres of 2,000,0001., is being delayed because of the 
, sence of an assurance that the import duties on 
ea or steel would be continued after October 25 next. 
ol John Field Beale stated that satisfactory arrange- 
er had been made with the Bankers’ Industrial 
; velopment Company, but that the directors did not 
feel justified in committing their company to the large 
expenditure involved if the duties were to be terminated 
in @ little over nine months, irrespective of the value of 
the Ben, and the level of wages. An official letter from 
deted goed of the Import Duties Advisory Committee, 
pee anuary 22, intimated that the committee con- 
—— ted the possibility that the duties would not be 
xtended. The Lord Mayor of Cardiff, Alderman A. E. 


Gough, replied, promising that he and his colleagues 
would give any assistance possible. 

Projected Colliery Sale.—Negotiations in pro for 
the sale to Messrs. Watts, Watts and Company, Limited, 
of London, Cardiff, &c., of the Hook Anthracite Collieries 
in Pembrokeshire, foreshadow extensive development of 
these collieries and also considerable works for the 
shipment of the coal from Milford Docks, Hook Wharf 
and elsewhere. 

The Forest of Dean Colliery.—The Northern United 
Colliery in the Forest of Dean, which was started about 
six months ago by Messrs. Henry Crawshay and Com- 
peny, has already reached the best seam in the Forest of 

an, which has not hitherto been worked. An expendi- 
ture of 100,0001. has been provided for, and the new 
colliery will supersede older pits. 

Slippery Roads at Swansea.—Swansea Corporation 
Highways Committee have received further representa- 
tions from the Ministry of Transport and the Transport 
and General Workers’ Union, regarding the dangerous 
state of certain asphalt roads during particular conditions 
of the weather. The Ministry of Transport requested the 
Corporation to dress smooth asphalt surfaces with bitumen 
compound and chippings. The Borough Engineer 
reported they had some 500,000 square yards of asphalt 
on their roads, and he had dressed 62,000 square yards 
last year and proposed to dress 160,000 square yards in 
the ensuing twelve months. The cost was about 5d. 
per square yard, and there was no hope of getting 
assistance from the Ministry. 

Water Supplies for Gower—A scheme for providing a 
new water supply for a considerable part of the Gower 
Peninsula is being discussed by the Gower Rural Council. 
This is estimated to require an outlay of 30,2201. It is 
proposed to pump water from the well head, Park Mill, 
into a reservoir of 500,000 gallons capacity on the 
top of Cefn Bryn, and to distribute the water by 9 in., 
6 in. and similar mains to places where required. 

Alloys Production.—Following experiments at Mer- 
thyr Tydfil, Messrs. The Aye-Dee-Cee Metals (Parent) 
Company, Limited, have entered into negotiations with 
a view to the establishment of alloy works, in conjunc- 
tion with a company to work ore concessions in South 
Africa. An outlay of 200,000I. is stated to be likely. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—While business generally is 
somewhat quieter this week, a much healthier tone 
prevails and the announcement in the House of Commons, 
at the end of last week, regarding the Cunarder at Clyde- 
bank, has given great satisfaction in the West of Scotland. 
It is hoped that a commencement will be made in three 
or four weeks. The claims of Clydebank for the proposed 
second vessel are very strong because of the heavy 
additional costs which would be involved in the necessary 

reparations elsewhere for the laying down of such a 
arge vessel. Should this second liner be laid down as 
suggested, it will give a great impetus to trade in Clydeside, 
will considerably help the local steel and iron indus- 
tries, and will incidentally reduce the numbers on the 
unemployed registers. At present the demand for ship 
plates is not heavy, but there is quite a fair amount 
of business passing for sections and semis. In black- 
steel sheets, the home demand continues good for the 
heavier gauges but light sheets move slowly, and gal- 
vanised sorts are, indeed, very slow. All round there is 
very little doing on export account. The following 
are the current market quotations: Boiler plates, 91. per 
ton ; ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. per 
ton ; black-steel sheets, }-in.. 87. 10s. per ton, and No. 24 
gauge, 101. 5s. per ton, in minimum 4-ton lots; and 
galvanised corrugated sheets, No. 24 gauge, 121. 15s. per 
ton, in minimum 4-ton lots, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland are still without any 
material change, but the immediate outlook is a trifle 
better. Re-rollers of steel bars are rather quiet, but as 
recent prices have left practically no margin, an advance 
has been made and for home delivery the quotation is 
now 8l, 12s. per ton, while that for export lots is 71. 10s. 
per ton. Continental bars are being offered at more than 
21. per ton under the new local price, delivered here, and 
this makes business very difficult toconduct. It isstated 
that an approach to the Imports Advisory Committee 
for further protection has been made by the home 
re-rollers. e current price of “Crown” bars is 
91. 15s. per ton for home delivery, and 91. 58. per ton for 
export. 

Scottish Pig-Iron Trade.—The good tone in the Scottish 
pig-iron trade still prevails, but producers would be 

ter pleased if it was transierred into actual business. 
The Shotts Iron Company, Limited, who have at present 
two furnaces in blast, have decided to put another 
one into commission. This furnace is large and of the 
latest design, so that the output should be considerably 
increased. Eleven furnaces are now producing pig-iron 
in Scotland, and the number will therefore soon be 
twelve. At a meeting held in Glasgow on Monday of 
this week, it was decided to make an advance of 5s. 
per ton in prices and the following are now the current 
quotations: Hematite, 7ls. per ton, delivered at the 
steel works; and foundry iron, No. 1, 72s. 6d. per ton, 
and No. 3, 70s. per ton, both on trucks at makers’ yards, 
Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, February 10, was again small and only 
amounted to 70 tons. Of this total, 10 tons went over- 
seas and 60 tons coastwise. During the correspondin, 
week of last year the figures were 158 tons overseas on 





28 tons coastwise, making 186 tons in all. 


NOTICES OF MEETINGS. 


InsTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, 8.W.1. Annual General Meet- 
ing. Annual Report of the Council and Election of the 
new Council. ‘ Some Factors in the Design of Surface 
Condensing Plant,” by Messrs. H. L. Guy and E. V. 
Winstanley. Also at South Wales Branch: Thursday, 
February 22, 6 p.m., The South Wales Institute of 
Engineers, Cardiff. Southern Branch: _ Thursday, 
February 22, 7.30 p.m., Municipal College, Portsmouth. 
“Mechanical Aspects of Gas Engineering,” by Mr. T. 
Carmichael. Yorkshire Branch : Thursday, February 22, 
7.30 p.m., Hotel Metropole, Leeds. ‘ Heat Liberation 
and Transmission in Large Steam-Generating Plants,” 
by Messrs. E. W. Robey and W. F. Harlow. Scottish 
Branch: Thursday, February 22, 7.30 p.m., The Royal 
Technical College, Glasgow. “Some Aspects of Irriga- 
tion for Sudan,” by Sir Arthur J. C. Huddleston. Satur- 
day, February 24, 7.15 p.m., Dundee Institute, Dundee. 
Joint Meeting with the fastitution of Dundee Engineers. 
“Factors Affecting the Grip in Force, Shrink and 
Expansion Fits,” by Mr. R. Russell. 

Royat Instrrvtion.—To-night, 9 p.m., 21, Albe- 
marle-street, W.1. ‘Surface Tension,” by Mr. Allan 
Ferguson. Thursday, February 22, 5.15 p.m. “ Elements 
of Crystal Analysis,” by Professor Sir William Bragg. 

Institution oF ExecrricaL EnGtneErs.—Tees-Side 
Sub-Centre : Monday, February 19, 7 p.m., The Cleve- 
land Technical Institute, Middlesbrough. ‘‘ The y= 
tion of Automatic Voltage and Switch Control to Elec- 
trical Distribution Systems,” by Messrs. W. Kidd and 
J. L. Carr, Also at North Midland Centre: Tuesday, 
February 20, 7 p.m., Hotel Metropole, Leeds. Dundee 
Sub-Centre: Tuesday, February 20, 7.30 p.m., Kidd's 
Restaurant, Reform-street, Dundee. Informal Discus- 
sion. West Wales (Swansea) Sub-Centre: Thursday, 
February 22, 6 p.m., Electric House, Oxford-street, 
Swansea. “Some Aspects of the Electrical Transmis- 
sion of Power by Means of Super-Tension Direct Current,” 
by Mr. H. Rissik. London: Thursday, Febru 22, 
6 p.m., Savoy-place, Victoria-embankment, y.C.2. 
Ordinary Meeting. ‘‘ Safety Measures in X-Ray Work, 
including High-Voltage Flexible Cables,” by Mr. L. G. H. 
Sarsfield. 

InsTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, February 19, 7.30 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, ©.2. “Aero Engine Design,” by 
Capt. G.S. Wilkinson. Wolverhampton Centre : Tuesday, 
February 20, 7.30 p.m., Victoria Hotel, Wolverhampton. 
“The Design of Bodywork for Public Service Vehicles,” 
by Mr. A. J. Romer. 

InstrruTIonN oF Crvit EnGInrerRs.—Tuesday, Febru 
ary 20, 6 p.m., Great George-street, S.W,l. “The 
Respective Merits of Roads and Railways for Colonial 
Development,” by Mr. J. W. Spiller. Birmingham and 
District Association : Wednesday, February 21, 6 p.m., 
Central Technical College, Suffolk-street, Birmingham. 
Annual Joint Meeting with the Institutions of Electrical 
Engineers and Mechanical Engineers. ‘‘ The Effective 
Use of Coal,” by Professor R. V. Wheeler. Manchester 
and District Association: Wednesday, February 21, 
6.45 p.m., The Manchester Literary and Philosophical 
Society, 36, George-street, Manchester. ‘‘ Improvements 
at Wyre Dock, Fleetwood (L.M. and 8. Railway),”” by 
Mr. R. V. Hughes. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 











NOTES FROM THE NORTH-WEST. 


Mancuester, Wednesday. 

A General Review.—The prevailing general firmness of 
conditions in iron and steel markets is reflected in a 
number of steel-price increases, under the new national 
scheme, which have become operative in the North- 
Western area, as elsewhere, in the last week or so. 
These affect small re-rolled bars, stee] hoops, and bright 
steel flats, and further upward movements in other 
directions are expected in the near future. There is 
considerable speculation as to the effect of the price 
advances, and in particular the possible influence of the 
revised quotations upon demand for imported materials, 
which are obtainable for delivery locally at much lower 
rates than those for home supplies. Meanwhile, although 
conditions in the steel industry are still slow, the recent 
slight improvement is being maintained. Manufacturers 
report that the demand for light steel products is satisfac- 
tory, and that delivery specifications remain at recent 
improved levels, while structural engineering firms are 
making rather heavier calls and hope to increase these 
in the next few months, provided orders now in prospect 
materialise. Inquiry for both iron and steel forgings 
has fallen off in the last week or two, but forge masters 
regard this as only a temporary phase. 

Pig-Iron Prices.—The decision of the Central Pig-Iron 
Producers Association to advance prices by 5s. a ton in 
all districts—the first general revision for nearly three 
years—will, it is anticipated, check buying interest to 
some extent for a few weeks at least, as most consumers 
have laid up stocks in expectation of such a revision of 
rates. It is expected, however, that increased activity 
may shortly be experienced in the light castings section, 
and in certain directions there are better prospects 
among general founders and textile machinists. 








Tue Instrrvution or Exxcrrican Encineers.—The 
Council of the Institution of Electrical Engineers have 
awarded the twelfth Faraday Medal to Sir Frank E. 
Smith, K.C.B., F.R.S., and have elected Dr. R. Thury, of 





Geneva, to be an honorary member of the Institution. 








































































































































[FEB. 10, 1934. _ 





178 ENGINEERING. 









ROAD TUNNEL BETWEEN LIVERPOOL AND BIRKENHEAD. 


(For Description, see Page 165.) 
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SECTION B.8. 
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| of Engineers. This shows that there were 223 members| The Price-Abell Medallion, which is awarded annually for 
| on the roll at the end of the session, an increase of six | the best paper given by a member, has been gained by 
over the total for the previous session. Thirteen meet-| Mr. I. E. Gooch, for his paper, “‘ Riverlands Scheme— 
| ings, for the reading and discussion of papers, were held | Derby Corporation.”” The prize of one guinea for the 
| between October 10, 1932, and April 10, 1933. Many of | most meritorious ten-minute paper has n awarded 
these are reprinted, either in full or in the form of a|to Mr. A. N. Noon, for his paper, “ Train Vibration 
| synopsis, in the report, together with the discussions} Recording.” For the first time for many years there 
to which they gave rise. In addition, an interesting| was a debit balance on the year’s working, the income 
account of “ The Birth of the Society,” by the first | totalling 1531. and the expenditure 1641. The honorary 
honorary secretary,,Mr. W. Gadsby Peet, is included. | secretary is Mr. C. Carmichael, 45, Friargate, Derby. 


Dersy Soctery or Exctngeers.—We have received 
recently the annua report and transactions for the 
fiftieth session, that for 1932-33, ot the Derby Society 
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THE BRITISH INDUSTRIES FAIR AT 
BIRMINGHAM 1. 


SUPPLEMENT TO 


ENGINEERING. 


Ir may be recalled that a committee was appointed] mittee both as to the venue of the Fair and the 
by the Board of Trade in 1930 to examine the | date at which it was held, and there are now indica- 


| importance, but it cannot fail to have a psychological 
effect on overseas visitors. What is undoubtedly 


position as regards the British Industries Fair, | tions of an important body of opinion in favour of | of primary importance, however, is that the splitting 


and to consider what means could be adopted to| the views we expressed. The committee put forward 
increase its utility to British trade. The members| the courageous view that the importance of ourown 
were asked particularly to investigate and report | Fair must be increased to the point where it could 
on the possibility of extending the scope of the/| not be ignored in favour of Leipzig. If the position 





| up of the exhibits into three centres, one of which 
|is separated from the others by a space of over 
| 100 miles, entirely prohibits the Fair being visualised 
as a whole, and renders a visit to all three centres 





Fair, the date on which it should be held, the| to-day is examined, however, we are afraid that the | too inconvenient to be undertaken by the vast 














Fie. 1. 50-KW Turso-Generator Set; Messrs. W. H. ALLEN, Sons anpD Company, LIMITED. 




















Fie. 2. Tursive-Driven Axiat-FLow Pump; Messrs. W. H. ALLEN, Sons AND Company, LIMITED. 


desirability of holding a second Fair in the autumn, | two exhibitions will hardly bear comparison, parti- 
ind the limitation of participation to manufacturers. | cularly from the standpoint with which we are 


the opinion that a site easily accessible from Central | industries. When the Fair opens, on February 19, 
landon should be acquired and equipped with|it will be spread over three different centres, 
huildings for the Fair, capable of extension as| Olympia, the White City, and Castle Bromwich, 
required, and that the arrangement whereby the| and although the buildings at the latter centre 
4 ‘avy industries were accommodated at Birmingham | have been considerably improved during the past 
8 should stand. They also reached the decision that | three years, only the new building at Olympia can 
: the date of the Fair should not be altered, and that | possibly be claimed to bear comparison with the 
| second Fair should not be held in the autumn. halls in the permanent Fair ground at Leipzig. It 
_ the time that the report was issued, we ventured | may be said that the appearance of the buildings 
' express our dissent from the views of the com-| in which the exhibits are housed is of only secondary 











majority of visitors. The Leipzig Fair, on the other 

| hand, is wholly concentrated within a two-mile area, 

and on this point we can only reiterate our convic- 

| tion that our own exhibition can never meet the 

| views of the committee, or be worthy of the Nation, 
until it is concentrated on a single site within easy 
reach of the centre of London. 

As regards the date of the Fair, we have repeatedly 
| expressed the view that February is an unsuitable 
|month so long as the heavy industries section is 
|held at Castle Bromwich, since the journey out 
|from Birmingham is by no means pleasant in 
| inclement weather, and the viewing, and incidentally 
| attendance upon, open-air exhibits in the same 
| circumstances, still less so. Whether for this reason, 
|or for others to which we have alluded, it is an 
| ominous fact that a very considerable number of 
| firms who have previously exhibited regularly at 
| the Birmingham section are not showing this year, 
| the absentees including some of our largest and 
| most important firms. It may, of course, be sug- 
| gested that this can be accounted for by the fact 
| that space has to be booked several months in 
| advance, and that the reservations had therefore 
to be made before the present improvement in 
trade took place. Although the necessity for 
economy may have influenced the policy of some 
of the absentees, we believe however, that a more 
powerful factor has been the conviction that the 
time of holding the Fair militates against its success 
| from the point of view of those having extensive 
foreign interests. 

At first sight, it appears somewhat of a paradox 
that in spite of the abstentation of a number of 
regular exhibitors, it has again been necessary to 
increase the covered area at Castle Bromwich by 
some 50,000 square feet. The fact is, however, that 
|the Birmingham section of the Fair has been 
| gradually changing in character over a number 
|of years, and that while the heavier general 
engineering exhibits have been falling off, the reduc- 
tion has been more than compensated by exhibits 
appertaining to the lighter industries, and more 
| particularly to those particularly associated with 
| the Birmingham area. ‘To the Birmingham Chamber 
| of Commerce, to whose untiring efforts the present 

imposing size and success of this section is largely 
| due, this is presumably not a matter for regret, 
| but a different point of view is pardonable from the 
national standpoint. Recalling the fact that the 
| committee to whom reference has already been 
made were invited to offer suggestions for extending 





In their findings, the committee expressed strongly | particularly concerned, that of the engineering| the scope of the Fair, it would appear that the 


| policy which they advocated is tending to produce 
| the opposite effect so far as the engineering indus- 
| tries are concerned, and that the name “ heavy 
| industries section ’’ for the Birmingham Fair, never 
| very appropriate, tends more and more to become 
a misnomer. In our opinion, an annual national 
exhibition of our heavier industries, with visitors 
from foreign nations coming in numbers comparable 
with those attending the Leipzig Fair, would 
definitely improve our position in world markets, 
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and we earnestly plead, as we have repeatedly 
done in the past, for a complete change in outlook 
among the Board of Trade officials and others 
responsible for the Fair arrangements. It is 
interesting to note that complaints have been; 
made by exhibitors of textiles in the London | 
section that the Fair is too late from their point 
of view, and failing the three sections being held 
at one common centre, it may be suggested that 
the London section might be held somewhat | 
earlier, while there would be advantages in holding | 
the Birmingham section at a later date. 

Although, as we have said, there is a decided | 
falling off in the heavier engineering exhibits, the 
Fair which opens at Castle Bromwich on Monday | 
next, and closes on March 2, will be still found to 
contain a very wide range of machines and products 
of interest to engineers. The exhibits as a whole 
will be grouped under hardware, heating, gas, | 
building and decoration, electricity, and engineering, 
and while the heating and gas sections will contain | 
a certain number of furnaces, radiators, and so on, 
interesting from an engineering standpoint, the 
bulk of the exhibits of this type will naturally be 
found in the last two sections. We may begin our 
description by dealing with some of the heavier} 
engineering products which are on view. | 

An exceptionally wide range of products is shown 
by Messrs. W. H. Allen, Sons, and Company, Limited, 
Queen’s Engineering Works, Bedford, the exhibits 
including mechanical, hydraulic, and _ electrical 
equipment for both land and marine use. Particular 
attention has been paid to the illustration of econo- | 
mica] power generation and the pumping of various | 
liquids. Some of the electrical exhibits are shown | 
in operation, so that visitors can study the action | 
of such products as the control gear for direct- | 
current circuits, 

When dealing with the firm’s products at the 
1932 Fair, we described a 50-kW turbo-generator 
for industrial and marine use. This machine has 
been modified in a number of details, and is shown 
in its latest form in Fig. 1, page 179. The turbine 
is of the Allen standard single-stage impulse type, 
with totally enclosed single-helical reduction gearing, 
and is designed to operate at high efficiency. The 
set is notable for its compactness and robust con- 
struction. Special materials are used for many 
parts of the set to ensure long operating life 
and absolute reliability. The turbine is designed 
with a system of forced lubrication, and is provided 
with a hand valve to control and operate the 
machine economically under different exhaust 
conditions. There is also a combined stop and 
emergency valve, and overspeed trip gear, which 
can be hand-operated. The speed is controlled by 
a centrifugal-type governor which operates the 
throttle valve through an oil relay. A water- 
circulating pump can be driven through an exten- | 
sion of the dynamo shaft, to supply water to the | 
oil cooler mounted on the side. Easy access is 
provided to the oil strainer in the bedplate, the 
strainer being furnished with doors for cleaning out | 
the oil space. The reduction gear incorporated is | 
of the single-helical type, the pinion being 
integral with the rotor shaft. The set is designed 
to work at 220-lb. gauge pressure, with a superheat 
of 200 deg. F., and to exhaust either to a condenser 
or against a back pressure of 25-lb. gauge. The 
designed overload of the set is 10 per cent. The 
dynamo is of the Allen direct-current, shunt-wound, 
pipe-ventilated type, running at a speed of 
1,250 r.p.m. and suitable for 115 volts to 120 volts. 
It is fitted with a rotatable magnet frame having a | 
single end-shield bearing. | 

As an example of the pumps shown by Messrs. 
Allen, reference may. be made to the turbine-driven | 
axial-flow model illustrated in Fig. 2, page 179. | 
This comprises a single-stage turbine direct-coupled | 
to the pump, representing the most up-to-date | 
practice in main circulating pumps. With this| 
particular set, the exhaust steam from the turbine | 
is utilised for other purposes; therefore high effi- | 
ciency as regards low steam consumption is not | 
vital, but in cases where low steam consumption is 
required, a high-speed turbine is employed, which | 
is arranged to drive the pump through reduction | 
gears. A system of forced lubrication is incor- | 
porated in the design of the turbine, and an over- 
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Fic. 3. 3-1n. UncHoKABLE Pump; Mgssrs. 
W. H. Auten, Sons anp Company, 
LIMITED. 


speed governor is fitted. A hand valve is also 
provided, to obtain the maximum load with a 
reduced steam pressure. As in the case of the 
turbo-generator, special materials are used to 
ensure long working life with dependability. The 
pump casing and rotor are made from the highest 
grade gunmetal, whilst the shaft is of forged steel 
and bronze. An inspection door provides convenient 
access to the moving parts without in any way 
disturbing the main pipe connections. The internal 
bearing is of lignum vite, water-lubricated, but 
where conditions render this unsuitable—as, for 
example, when the water is of a gritty nature—the 
bearing can be of special-quality white metal or 
other approved material with grease lubrication. 

Amongst other pumps shown is a 3-in. “ Omni- 
duktor” unchokable unit, which is designed for 
pumping sewage and liquids containing solids, as 
well as soft solids, semi-solids, and sludge. This 
pump, shown in Fig. 3, above, will pass solid 
spheres of dimensions equal to the pump branch, 
and also deals with rags, waste, straw, shavings, &c., 
without balling. The general construction of 
the pump is heavy and robust, and the casing is 
of ample dimensions and thickness. The quality 
and weight of the materials used in the construc- 
tion ensure long working life, much longer than 
that of lightweight-type pumps to be found on 
daties for which the unchokable pump is more 
suited. The impeller is an overhung model of the 
single-bladed type, the shaft being supported in 
ball bearings housed in pedestals mounted on the 
baseplate, one of these being a combined thrust and 
journal bearing. The bearings are adjustable 
axially to maintain clearance. The efficiency of 
the 3-in. model is 65 per cent., while in the larger 
sizes efficiencies of 70 per cent. and over are obtain- 
able under reasonable conditions. This type of 
pump is supplied in a range of sizes with branch 
diameters from 3 in. to 12 in. 

As a final example of Messrs. Allen’s exhibits, 
we may refer to the 150-brake horse-power, two- 
crank, compound steam engine direct-coupled to a 
100-kW, direct-current generator illustrated in 
Fig. 4, above. The engine is of the vertical, 
enclosed, forced-lubrication, double-acting type, 
and is supplied in single-crank, two-crank, and 
three-crank units for running at suitable speeds 
to give outputs ranging from 10 brake horse-power 
up to 750 brake horse-power, or 5 kW up to 500 kW. 
In industries where steam is required for heating 
and process purposes as well as for electric power and 
light, the needs can still be best met in the majority 
of cases by the installation of engine-driven or 











ComrounpD STEAM ENGINE; 
ALLEN, Sons AND COMPANY, 
LIMITED. 


Fig. 4. 
MEssRs. 


150-H.P. 
W. H. 


| turbine-driven generators, with which the electrical 
| power becomes a by-product of the process steam 
jand is thereby produced at a cost of considerably 
less than }d. a unit. The engine-driven generating 
set shown is designed for operating under these 
conditions, and arranged for working without 
cylinder lubrication, thus providing a clean, oil- 
free exhaust. 

The chief exhibit of Messrs. Meldrums, Limited, 
Timperley, near Manchester, consists of a boiler 
front on which is mounted one of their patent 
Koker stokers. It may be recalled that in these 
stokers, which are claimed to be smokeless and 
gritless, the fuel is fed on to the coking plate by 
means of a ram in the form of a sector. The stroke 
of this sector is controlled to fine limits, so 
that a very close regulation of the fuel is obtained. 
The moving bars are of the firm’s box-bar type, 
which consists of a cast-iron frame in halves, the 
actual grate bars being fitted into the frame. Any 
bar renewals can be carried out independently of 
the main frame. The filling bars are all interlocked 
to prevent displacement. Forced draught can be 
provided either by means of a fan or steam jet. 
A feature of this stoker front is that air is circulated 
through passages in it, ensuring that all the mount- 
ings on the boiler front are kept cool, resulting in 
long life and low upkeep costs. Messrs. Meldrum’s 
forced-draught system is shown on a_hand-fired 
furnace. A vertical boiler is shown in section with 
the forced-draught system and grate in position, 
the boiler being fitted with the firm’s smoke- 
preventing fire door, described in ENGINEERING. 
Vol. cxx, page 402 (1925). Other exhibits are a 
‘“‘ Meldrum ” rocking grate, a steel-cased destructor. 
employed for dealing with the exhibition refuse, 
steam fittings, and the firm’s latest design of acid- 
resisting pump. 

The pump, which is shown at the Fair under 
working conditions, is illustrated in Figs. 5 and 
6, page 181. It is of the double-inlet type, a 
feature being that the gland is not under pressure 
but under suction, so that leakage is avoided and 
it is only necessary to tighten up the gland suffi- 
ciently to prevent the ingress of air. The main 
shaft, on which the impeller is mounted, is of 
steel, protected by a sleeve of “ Meldrum” acid 
resisting metal where it passes through the stuffing 
box. The arrangement is clearly shown in Fig. 5. 
The impeller head is also made of the same metal. 
It will be seen from Fig. 5 that the shaft is 
supported in two widely-spaced ball bearings, te 
give effective support independent of the stuffing 
box, which is therefore not called upon to carr) 
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any weight. The casing is normally constructed of 
“Meldrum ” metal, but can be supplied if required 
in Regulus metal, acid bronze, or stainless steel. 
The whole pump is mounted on a cast-iron baseplate, 
as shown in both illustrations, and is driven by the 
motor through a flexible coupling of the pin type. 
It may be mentioned that “Meldrum” metal is 
proof against sulphuric, nitric, or acetic acids of any 
strength or temperature. 

The majority of the two-stroke engines made by 
Messrs. The Villiers Engineering Company, Limited, 
Marston-road, Wolverhampton, are exceedingly 
well known, and are used on a large number of 
proprietary pumping sets, lighting plants and 
similar apparatus, as well as for motor-cycles. Both 
air-cooled and water-cooled types are available, 
ranging from }$ h.p. to 4 h.p. We have dealt with 
several of these engines in the past, but have not 
previously described the ‘“‘ Mar-Vil” model, illus- 
trated in Fig. 7, above. This is an extremely 
compact unit and, complete with its base, weighs 
only 29} lb. It develops } h.p. at 1,800 r.p.m., and 
is suitable for driving pumps, washing machines, 
lighting plants, &. The engine runs on petrol, 
and, as will be clear from our illustration, is a 
single-cylinder, air-cooled unit with the cylinder 
horizontal. It operates on the two-stroke cycle, 
and has a speed range from 1,200 r.p.m. to 1,800 
r.p.m. The cylinder bore is 2 in. and the stroke is 
1} in. A Villiers flywheel magneto is employed, 
which is waterproof and dustproof, and has a special 
control for governing the speed of the engine. An 
efficient fan is incorporated with the flywheel for 
cooling the cylinder. ' 

The cylinder head is made of special aluminium 
alloy and is detachable. As shown in the illus- 
tration, it is provided with vertical cooling ribs. 
The piston is also made of aluminium alloy, and 
is fitted with two rings. The connecting rod is 





Acrp-RzsistiIne Pump; Msssrs. Metprums, LIMITED. 


made of special bronze and has a split big-end. 
The crankshaft is made from a steel forging, accu- 
rately ground and hardened, and is carefully 
balanced. The bearings are of phosphor-bronze. 
The carburettor is of a simple suction-feed pattern 
which is unlikely to get out of order. The engine 
is fitted with a very neat starter, of the return- 
strap type, permanently fixed on the crankshaft. 
A single movement of this starter, which can be 
clearly seen in Fig. 7, is usually sufficient to start 
the engine. The governor is incorporated in the 
flywheel magneto, as already mentioned. The base 
of the engine constitutes the fuel tank, and holds 
sufficient petrol for a run of 2} hours. A 3-in. 
diameter pulley for a §-in. Vee-belt is attached to 
the flywheel to provide a power take-off, but, if 
preferred, a flexible coupling can be supplied for 
direct drive. The engine is of very neat appearance, 
being finished in black enamel with all bright parts 
chromium-plated. Actually, there are only three 
moving parts, giving extreme simplicity and relia- 
bility, and it is stated that no mechanical experience 
is required to operate the engine successfully. 
Petroil lubrication is employed, half a pint of oil 
being mixed with each gallon of petrol. 

Messrs. Villiers are also exhibiting a complete 
range of petro] stoves, including collapsible models 
forcamping. These models fold up and are provided 
with lid clips and a handle, so that they resemble an 
attaché-case when closed. Another stove exhibited 
has been designed for domestic or caravan use, 
and is provided with two burners which may be 
employed simultaneously or separately. No priming 
or pre-heating is necessary when lighting up these 
stoves, and the height of the flame can be 
accurately regulated. 

When dealing with the exhibits at the last Fair, 
we described an electrically-operated spraying plant 
mounted on a trolley, and a petrol-operated set 
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Fie. 7. 0.5-H.P. Perrot Enoaine; Messrs. THE 
VittieRS ENGINEERING CoMPANY, LIMITED. 


mounted on a light carriage with pneumatic tyres, 
shown by Messrs. B.E.N. Patents, Limited, Gorst- 
road, Chase Estate, London, N.W.10. These plants 
are again being exhibited, together with other 
machines, including a somewhat larger two-gun 
spraying plant mounted on pneumatic-tyred wheels. 
As in the case of the smaller petrol-operated set 
already described, the weight is evenly distributed 
so that the unit can be moved with ease over uneven 
ground. 

The compressor cylinder is of 3}-in. bore 
while the stroke is 4 in., the air displacement 
being 12 cub. ft. per minute. The plant is designed 
for spraying large areas, or for operating such tools 
as pneumatic scrapers and light chippers. The 
engine is a 24-h.p. model, an alternative set being 
available with electric motor drive. The plant is 
strongly built to withstand continuous heavy duty, 
and is suitable for such purposes as railway, dock- 
yard, and contractors’ work. Gravity-feed, suction- 
feed and pressure-feed spray guns are shown fitted to 
the various models of plant, and assembled air- 
compressor units are exhibited. Two of these are 
driven by electric motor with full automatic control, 
while another is designed for line-shaft drive. 
Finally, it may be mentioned that the firm are 
showing a high-pressure vehicle-washing machine, 
similar to that described in ENGINEERING, Vol. cxxxv, 
page 328 (1933). 

When dealing with the exhibits at the Public 
Works, Roads and Transport Exhibition, held in 
the Royal Agricultural Hall in November last, we 
described a 16-20-h.p. crude-oil locomotive shown 
by Messrs. Ruston and Hornsby, Limited, of 
Lincoln. This locomotive, of which the description 
will be found on page 539 of our previous volume, 
followed a 10-h.p. model described in ENGINEERING, 
vol. cxxxii, page 628 (1931), and at the Fair, the 
firm are exhibiting a third unit in the same range, 
the model shown being of 22-28 -h.p. This locomo- 
tive, which is illustrated in Figs. 8 and 9, page 182, 
has a number of points in common with the two 
smaller models, but is fitted with a three-cylinder 
engine embodying the Lister patent combustion 
head. A similar four-cylinder engine was described 
in ENGINEERING, vol. cxxxi, page 215 (1931). As 
in the smaller locomotives, the engine is located with 
its crankshaft on the main frame axis, the drive 
being transmitted to both axles through a three- 
speed constant mesh gear box and roller chains. 
There is a fan-cooled radiator at one end of the 
locomotive, as shown in both Figs. 8 and 9, the sand 
box, etc., being at the other. A special feature is 
the ease with which the gear change can be effected. 
Separate disc clutches are provided for each gear, 
and gear changing is carried out by a combined 
change-speed and clutch lever operating in a gate, 
no foot action being necessary. The clutches and 
operating mechanism are totally enclosed in the 
gear box, and work in oil. The roller chains taking 
the final drive to both axles are interchangeable, 
and the springing is arranged so that the axles move 
up and down on a radius with the driving sprockets 
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Fie. 10. Om-Sauntine Locomotive; Messrs. Moror Ratt, Fie. 11. 20-H.P. Dizset Locomorive; Messrs. THe Hunstet ENGINE 


LIMITED. 


us centre, so that the chain tension cannot be | speeds are governor-controlled, and the engine is 
iffected by any unevenness of the track. The /fully and instantly flexible up to 1,500 r.p.m. 
various controls are conveniently grouped near to|C.A.V. electrical starting equipment is provided, 
the driver's seat. The locomotive is made in two|operated from the driver's cab. The gear-box 
models, the slow-speed model having normal speeds | provides two speeds in either direction, the change 
of 2} m.p.h., 4} m.p.h., and 6} m.p.h. on the three | gears being in constant mesh and operated by 
years, and the high-speed model having normal|dog clutches. The whole gear-box is completely 
speeds of 3} m.p.h., 54 m.p.h., and 8 m.p.h. The |enclosed, with the working parts running in oil. 


hauling capacity of the former model, based on an | The shafts are mounted on ball and roller bearings, | 
adhesion of 500 Ib. per ton and a rolling resistance of | and the gear wheels are made from high-grade steel, | 


22 lb. per ton, is 87 tons, 69 tons and 43 tons on the | hardened and ground. The final drive to the two 
three gears on the level, the corresponding figures for | axles is made by heavy roller chains, with simple 
the high-speed model being 87 tons, 55 tons and | provision for adjusting the tension. The clutch is 
33 tons. The normal travelling speeds may be | of the single-plate type, and is of ample diametet 
increased by approximately 40 per cent. when | to ensure smooth engagement and a long life with 
running with light loads by accelerating the engine, | absence of slip. 
allowing & maximum speed of about 9 m.p.h. Both The wheels are of the disc type, with steel tyres 
models weigh approximately 4 tons. turned on the flanges and treads, and are 3 ft. 1 in. 
Another Diesel locomotive, in this case intended | in diameter. They are pressed hydraulically on to the 
for shunting work, is being shown by Messrs. Motor | axles, which are carried in waterproof and dust-proof 
Rail, Limited, Simplex Works, Bedford, This | roller-bearing axle-boxes. Laminated springs ari 
machine, which is illustrated in Fig. 10, above, | employed, made from silico-manganese oil-hardening 
is a 20-ton model, and is itted with a four-cylinder | steel. The radiator is mounted on the side of the 
Dorman—Ricardo, airless-injection engine The | locomotive, as shown in the illustration, the water 
latter has a cylinder bore of 120 mm. (4{; in.) and | being circulated by means of a direct-coupled 
a piston stroke of 180 mm. (7,', in.), and develops | centrifugal pump. A radiator fan is provided, the 
65 brake horse-power at 1,000 r.p.m., or 85 brake | arrangement ensuring that the cooling is equally 
horse-power at 1,500 r.p.m. The cylinder heads, of | efficient in either direction of travel. The frame is 
the Comet type, are detachable and carry the | made up of steel sections, well cleated and gusseted 
overhead valves. Renewable cylinder liners are | and riveted together. Spring-plunger buffers are 


fitted. Forced feed lubrication is provided for all! provided with central spring couplings. The loco- 


bearings. The fuel pump is of the Bosch type, and | motive is fitted with a Westinghouse air brake and 


the engine is fitted with air cleaners in addition |a standard screw brake operating cast-iron brake- | 


to the usual oil cleaners. The idling and maximum! blocks on all wheels. Foot-controlled sanding gear 


Company, LIMITED. 


|is fitted. Taking the adhesion at 282 lb. per ton 


and the frictional resistance as 15 lb. per ton, the 
locomotive has a tractive effort of 2,825 lb. on high 
gear, and of 5,729 lb. on low gear, with the engine 
running at 1,000 r.p.m. It will haul 168 tons on 
the level in high gear and 362 tons in low gear, 
under the conditions given. The corresponding 
haulage capacities up an incline of 1 in 20 are 2 tons 
on high gear, and 25 tons on low gear. The road 
speeds with the engine running at 1,000 r.p.m. are 
7-3 m.p.h. and 3-6 m.p.h. on the two gears, and the 
fuel consumption is approximately 0-4 pint pe! 
brake horse-power per hour. The consumption ol 
lubricating oil is about 2} per cent. of this figure. 
Visitors to last vear’s Fair may recall that Messrs. 
The Hunslet Engine Company, Limited, Leeds. 
exhibited a 20-h.p. Diesel locomotive. This loco 
motive has since been improved in certain details. 
and the latest model, which the firm are showing 
in conjunction with Messrs. Robert Hudson, Limited. 
21, Tothill-street, S.W.1, is illustrated in Fig. 11, 
above. The special feature of the new model is 
that, instead of the driver being seated, the controls 
are arranged for a standing position from which lh 
can readily jump off the locomotive on either side. 
This should be a distinct advantage where th 
driver has to couple and uncouple the wagons 
change the points, &c. The machine is made 
two forms, a two-speed 3}-ton model, or a thre 
speed 4}-ton model. The engine in either case 
a light-weight high-speed airless-injection unt! 
developing 20 h.p., and capable of a 10 per cent 
overload for short periods. The cooling water !* 
pump-circulated through the radiator shown in t! 
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illustration, which is fitted with a fan. The clutch 
is of the plate type, and is designed to transmit 
60 h.p., thus ensuring that continuous overloading 
cannot cause it to overheat or slip. The gear-box is 
of substantial steel construction and is rigidly 
secured to the frame. The gear wheels are of 
100-ton nickel-chrome steel and are totally enclosed 








to run in oil. A heavy dog clutch is provided to 
engage the low gears when starting to enable them 
to be in constant mesh. All the bearings in the | 
gear-box are either of the ball or roller type. The | 
final drive is by heavy roller chains. The frame is | 
claimed to be exceptionally strong and is of plate 
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FLasH-WELDED EconoMIsEeR; Messrs. Bascock AND WiLcox, LIMITED. 


construction, braced and stiffened by heavy channels 
both along and across the frame plates, the whole 
being riveted together with substantial plate buffer 
beams. The wheels are of manganese steel, designed 
so that when wear takes place they may be turned 
down and a tyre shrunk on, thus saving the wheel 
centre. The axle boxes are of steel with gun-metal 
bearings, and are fastened to the frame by heavy 
radius rods to keep the chains in adjustment. The 
brake is of the hand-screw type, with large cast-iron 
brake blocks, acting on all wheels. All the eyes and 
pins are case-hardened to prevent wear. Sanding 
gear is provided at the rear of the engine casing. 


The engine is easily started from cold by hand and 
is fitted with a governor to prevent racing. All the 
controls are arranged for convenient operation, as 
shown in Fig. 11. The two-speed model can be 
geared to run at speeds varying from 34 m.p.h. on 
low gear and 7 m.p.h. on high gear up to 5 m.p.h. 
on low gear and 10 m.p.h. on high gear. The three- 
speed model is geared to run at speeds varying 
from 2} m.p.h., 4% m.p.h., and 7 m.p.h. to 3} m.p.h., 
6% m.p.h. and 10 m.p.h. on the respective gears. 
Both models are built without cabs as standard, 
as shown, but cabs can be fitted if considered 
desirable. Asitting position for the driver can also 
be arranged if preferred. Based on a rolling resist- 
ance of 20 Ib. per ton, the two-speed model will 
pull a load of approximately 88 tons on the level 
on low gear, and 42} tons on high gear. The 
corresponding figures for the three-speed model on 
the three gears are 132 tons, 64 tons, and 41-5 tons. 
All the working parts of the locomotives are inter- 
changeable with similar models and can be imme- 
diately obtained from stock. 

One of the largest stands in the Fair is occupied 
by Messrs. Babcock and Wilcox, Limited, Babcock 
House, Farringdon-street, E.C.4, with their asso- 
ciated firms. We have already described a number 
of Messrs. Babcock and Wilcox’s exhibits on this 
stand, such as the SX boiler, a Bailey furnace, and 
an Erith-Roe stoker. The oil-fuel burner fitted 
to the SX boiler works on the pressure system 
of atomising, and is fitted to the latest design 
of air-contro] box for use under natural or induced- 
draught conditions and also for closed stokeholds. 
An entirely new exhibit by Messrs. Babcock and 
Wilcox is illustrated in Figs. 12 to 15, annexed. This 
consists of a flash-welded economiser, representing 
a small section of an actual economiser installation. 

The economiser consists of mild-steel tubes, flash- 
welded at each end to mild-steel head-pieces, so 
as to form complete vertical sections through which 
the water flows continuously backwards and 
forwards up through the economiser. The sections 
are fitted side by side in staggered formation, as 
shown in Fig. 15. The head-pieces are mild-steel 
forgings, each being fitted with a large forged-steel 
hand-hole fitting, held by internal pressure, to 
enable every tube in the economiser to be thoroughly 
inspected and cleaned internally. The sides of the 
head-pieces are accurately machined to form a 
gas-tight joint so that there are no pressure joints 
within the gas space. The economiser may be 
arranged more than one section in height, each 
bank of sections being supported independently to 
allow for expansion and to facilitate removals. 

In ENGINEERING, vol. cxxxii, page 628 (1931), 
a description was given of a 3-ton petrol-driven 
roller exhibited at the Public Works, Roads and 
Transport Exhibition of that year. by Messrs. Wallis 
and Steevens, Limited, Basingstoke. The firm have 
now introduced a corresponding model fitted with a 
heavy-oil engine; this is being exhibited at the 
Fair and is illustrated in Fig. 16, page 184. The 
engine, of British manufacture, is of similar type 
to those fitted in the firm’s larger Diesel rollers, 
which have been previously described in ourcolumns. 
It is, however, a single-cylinder unit. The cylinder 
bore is 44 in., the piston stroke is 6 in., and the 
engine develops 9} brake horse-power at 1,050 r.p.m. 
It operates on the four-stroke cycle, and can be 
hand-started from cold without pre-heating devices. 
All the valves are removable without disturbing the 
cylinder head or breaking the water joints. The 
cylinder liners are renewable. The atomiser is of 
the self-clearing type without small holes. The 
roller is fitted with a four-speed gear-box, giving 
road speeds of §, 1, 2 and 3} m.p.h. The main 
shaft is carried on ball bearings and the lay shaft on 
roller bearings. The reverse is obtainable on all 
four gears. Spur and bevel gears are employed 
throughout the reduction gear, and a four-pinion 
differential with an automatic locking device is 
fitted. All the gears are totally enclosed and run 
in oil. The final drive is by spur gearing direct to 
the rear rolls, the latter revolving on their axles 
and each being positively driven. The rear axle is 
of the ‘“‘ Advance” pattern previously described 
in our columns, giving automatic cambering action 
to the rear rolls. Three models of the roller are 





available, the smallest having a rolling width of 
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3 ft. 10 in. or 3 ft. 2 in., the intermediate model a 
rolling width of 4 ft. 24 in. or 3 ft. 6} in., and the] = ‘THE, BRITISH INDUSTRIES FAIR, BIRMINGHAM. 
largest a rolling width of 4 ft. 2} in. or 3 ft. 64 in. 
The three models respectively weigh 2} tons, 2} tons, 
and 3} tons. The alternative rolling widths given 
are obtained by reversing the rims of the back rolls. 
The diameter of the latter is 3 ft., while that of 
the front roll is 2 ft. 9 in. The front roll is in two 
sections, with a total width of 2 ft. As shown in 
the illustration, the fore-carriage is of the under- 
slung type with overhead steering operated by 
machine-cut worm and segment. The wheelbase is 
5 ft. 10} in., giving a turning circle of 8 ft. 6 in. 
radius. The overall length of the machine is 
9 ft. 64 in. 

The petrol-driven truck has largely replaced the 
battery-operated vehicle for handling material and 
goods inside works or in the works yards, and is 
also used to a considerable extent by the railway 
companies for handling baggage. The heavy-duty 
petrol truck illustrated in Fig. 17, annexed, forms 
one of a range exhibited by Messrs. Reliance Trucks, 
Limited, Vale Works, Heckmondwike. It can be 
fitted with either a 34-h.p. or 6-h.p. engine, the 
former providing sufficient power to carry a load of 
| ton up a gradient of 1 in 20, and the latter) 
sufficient power to carry up to 2 tons up a gradient 
of 1 in 14. On level roads either model will draw 
an additional 2 tons on trailers. Both engines are 
single-cylinder air-cooled models operating on the 
four-stroke cycle. The clutch is of the multi-plate 
dry type, consisting of steel plates and asbestos 
discs, the shaft running on ball bearings throughout. 
The complete power unit is mounted on a turntable, 
and reverse is normally obtained by simply swinging | 
this unit through 180 deg. If required, however, a | 
three-speed gear-box with reverse can be fitted, | 
so that the operator can drive the truck either 
forward or backwards without leaving the seat. 
The transmission is by chain drive to the clutch- 
shaft, a §-in. pitch bush-roller chain being employed, 
and thence to the road wheel by a }-in. pitch chain | 
of the same type. Adjustment for the primary | 
chain is provided by mounting the engine on | 
eccentrics, and for the final drive by eccentrics | 

| 











Fie. 16. Heavy-Orm Roiiter; Messrs. WALLIS AND STEEVENS, LIMITED. 


which alter the spindle location. These adjustments 
can be effected from the outside of the power-unit 
casing. The front wheel is mounted on ball bearings. 
The chassis is a one-piece channel section, tied by | 
cross-members to give rigidity. The rear axle is of | 
the stationary type, and is securely fixed to the 
ixle seats attached to the chassis. The front axle 
is carried on two laminated springs, and a shock- | 
absorber is provided. An internal expanding brake | 
is fitted to the front wheel, and is operated by a 


hand lever of the push-on type. In addition, there | a‘ a” d : 
are internal-expanding brakes on the rear wheel | Fie. 17. Perrot-Driven Truck; Messrs. Revianog Trucks, LimitTep. 
operated by pedal. All three wheels are fitted with | 
solid rubber tyres, the front tyre being grooved to | ensure efficient cooling over long periods. Although 6 ft. 11 in. and a 2}-ton motor roller with a rolling 
ensure a good grip. The driving chains are lubri-| of comparatively light weight, the roller, which is| width of 4 ft. 
cated by a drip-feed lubricator, and all the other | called the Midget, is of robust construction, light | Mowers are also shown by Messrs. Ransomes, 
parts, with the exception of the engine, by pressure | stee] plates being largely used in the frame. Free | Sims and Jefferies, Limited, Orwell Works, Ipswich, 
grease gun. use has been made of ball and roller bearings to| their exhibit comprising an extensive range of 
It may be recalled that some three years ago, | ensure easy running and long life, and accessibility | machines of both the motor and hand patterns. 
Messrs. Barford and Perkins, Limited, of Rochester, | has also received careful attention. | The latter include a new 12-in. machine for small 
Kent, with whom are associated Messrs. Aveling The drive is taken from the engine shaft to the| private lawns with ball bearings on the cutter 
and Porter, Limited, took out a patent for the| large sprocket, visible in the illustration on the | cylinder spindle, totally enclosed machine-cut gear- 
application of roller bearings to the axles of garden | countershaft, by a single-roller chain, and from the | ing, and “ Oilite ” self-oiling bearings on the land- 
rollers. All Barford garden and hand rollers are now countershaft to the rolling wheel by a duplex-roller| roll spindle. The motor mowers include 36-in.. 
so equipped, but considerable manual effort is stil!| chain. The clutch is of the cone type. To give | 24-in. and 16-in. models, with air-cooled four-stroke 
required on the larger hand rollers; the 9-cwt. | ease in turning corners, a double ball-thrust bearing | engines, and 20-in. and 14-in. models, fitted with 
30-in. size, for example, requires three men to | js fitted between the hubs of the two rollers at the| two-stroke engines. The 14-in. is a new light- 
pull it when in use for any considerable length of | centre of the axle, with roller bearings at each paraess pattern machine, and is illustrated in Fig. 19, page 
time. Bearing this fact in mind, the firm have/end. To secure greater adhesion, the driving wheel| 185. It is generally similar in design to the 16-in. 
now introduced the small power-driven machine} jis 2 in. wider than its opposite member. This} machine, but is recommended for lawns averaging 
illustrated in Fig. 18, page 185. This machine is| reduces the trailing effect of the latter and also | about an acre, the larger machine being suitable for 
claimed to offer all the advantages of petrol-motor | offsets any tendency of the roller to deviate from two-acre lawns. A clutch is fitted for releasing the 
drive to a medium-weight hand roller at a really | the straight. The overall length of the machine is| cutting cylinder, thus enabling the machine to be 
reasonable price. It has been designed purely for| 56 in., the width is 35 in., and the height is 42} in. | used for light rolling independently of cutting. All 
rolling tennis courts and similar services, and is |The engine is started by crank, and there are only | parts are standardised, so that replacements can be 
not intended for duties where other rollers supplied | two controls, for the clutch and engine, respectively. readily obtained from stock. The engine is a 1}-h.p. 
by the same firm could do better work. It weighs | Where a roller of higher class is required, the | Villiers model, with a capacity of 147 c.c. It is 
9 ewt. and has a rolling width of 30 in. The speed | firm are showing a model of the Victor type, similar | fitted with a Villiers magneto, and is cooled by an 
is 2 m.p.h., and the petrol consumption per working |to that described in ENGINEERING, vol. cxxxv,| impeller and cowling, as may be seen in Fig. 19. 
day is about 4} pints. On account of the even page 212 (1933). This roller is built in two weights, | Petrol-oil lubrication is employed, the petrol con- 
torque obtained, a two-stroke engine is fitted, the | of 12} cwt. and 15 cwt., respectively, but having the | sumption being about } pint per hour. The main 
actual model employed being a Villiers 147-c.c.|same overall dimensions. A water-cooled engine | clutch is of the cone type and the cylinder clutch of 
air-cooled unit. The air is directed over the|is fitted. Other Barford products shown are a|the dog type. Ball bearings are fitted to all 
cylinder fins from a fan by means of a cowl to|three-wheel Diesel roller with a rolling width of! journals. The cutting unit is independent, and can 
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Fie. 20. Cross-CurTiIng AND TRENCHING 
MacuIne; Messrs. Dominion MacHINERY 
Company, LIMITED. 


be released by taking out five screws. The cylinder 
and land-roll driving chains are self-adjusting and 
are covered. The frames are of steel, with an all- 
steel grass box. Ample ground clearance is pro- 
vided under the side frames. The weight of the 
machine is 2 cwt. 

Although few machine tools are shown at the 
Fair, Messrs. Dominion Machinery Company, 
Limited, Hipperholme, Halifax, are exhibiting a 
representative selection of woodworking tools. 
These include the electrizally-driven universal 
woodworker described in ENGINEERING, vol. cxxix, 
page 210 (1930), which is being demonstrated 
throughout the period of the Fair. Two entirely new 
machines are also shown, viz., a cross-cutting and 
trenching machine, and a heavy mortising machine. 
The cross-cutting and trenching machine, which is 
illustrated in Fig. 20 above, is designed on the 
same lines as the firm’s well-known Elliot wood- 
worker, and is suitable for a wide variety of opera- 
tions, among which may be mentioned bird’s 
mouthing, half lapping, and panel raising, in 
addition to the usual operations of cross-cutting, 
mitre cutting, and boring. As will be clear from 
Fig. 20, the main frame is of box section, cast 
in One piece, and is of ample weight, so that fixing 
down is not essential. 1 


9-Cwr. Pretrrot-DRIvVEN RoLteR; Messrs. BARFORD AND 
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14-In. Petrrot-Driven LAwN Mower; Messrs. Ransomss, 


Sms AND JEFFERIES, LIMITED. 


provided in case the purchaser prefers to bolt the 
machine down. The table is provided with a rise 
and fall motion, effected by means of a nut and 
screw, operated through skew gearing. It also 
slides in and out for boring, and for convenience in 
mitreing left or right hand, and such operations as 
stair stringing. The motor is mounted on a mov- 
able carriage which runs on the slide, and the drive 
is transmitted to the spindle by Vee-belting, giving 
a silent, positive, and steady drive. The motor 
can be supplied to suit either direct or alternating- 
current supply at any of the usual voltages. By 
means of suitable bell pulleys, the correct spindle 
speed can always be ensured for any type of motor. 
The traverse operates on ball-bearing gliders, 
adjustable by eccentric screws at each corner of 
the motor carriage. By the provision of gliders, 
the saw or cutter can be drawn across the work 
without appreciable frictional resistance. The 
cross-cut spindle has a vertical adjustment by means 
of a screw and handwheel, enabling alterations in 
the depth of cut to be made without the necessity 
of moving the table. The bearings throughout are 
of the dust-proof ball type, and the spindles and 
pulleys are carefully fitted and balanced to ensure 
smooth running. As shown in the photograph 
reproduced, guards are fitted over the drive and saw, 
and there is also a guard over the tenoning head, 
fully complying with Home Office requirements. The 
machine will cross-cut up to 6 in. thick with a 16-in. 
diameter saw and has a cross-cutting stroke of 
24 in. The saw or cutter head can be turned to 
any angle across the table, stops being provided 
for the five main positions, besides index markings 
at intervals of 5 degrees. Trenching heads of 
various widths can be used, and a tenoning head 
44 in. wide can be fitted if required. Stair stringing 
can be done to any pitch or angle at the rate of 
20 minutes per pair. Boring from 4 in. to 14 in. 
can also be done. The machine can be set up for 
any of the operations mentioned in a few seconds. 
It may be noted that as the timber is always 
| travelling one way, the machine can be set close 
to a wall. 

The mortiser, to which reference has been made, 
|is heavily constructed and capable of dealing with 
practically any mortising job with ease. The motor 
is built into the base, thus cutting out vibration 
and the cost of the extra motor which would other- 
wise be required, but the highest efficiency is claimed. 
| Both the chain and the chisel start and stop auto- 
|matically as the lever is brought into and out of 
| action, a feature which saves considerable wear and 
| tear on life of the cutting tools. A suction fan is 
| provided for clearing the chippings off the chain, 
|and a chain grinder is mounted on the machine. 

It can be supplied with a motor to suit any current, 
or to run from line shafting. 
| A variety of concrete mixers is being shown by 





Glasshouse Bridge, City-road, Newcastle-upon- 
Tyne, 6. The most recent design on the stand is a 
rotary-drum mixer, which was exhibited for the 
first time at the Public Works, Roads and Transport 
Exhibition, and was described and illustrated in our 
columns on that occasion. The description will be 
found in ENGINEERING, vol. cxxxvi, page 637 (1933). 
This machine possesses a number of novel features, 
among which may be mentioned the mounting and 
driving of the drum on rubber-tyred rollers, a hand 
wheel which raises the drum clear of the rollers 
when starting up the engine, thus eliminating a 
clutch, and the absence of chains, the machine 
being driven throughout by machine-cut gearing. 
Other machines shown by the same firm are one 
of the revolving-pan type, which is claimed to 
give an extremely efficient mix on any grade of 
concrete from semi-dry to very wet, tilting-drum 
mixers, and roller-pan mixers. In addition, brick 
and stone breakers, a concrete stone moulder, 
concrete slab and tile machines, and diaphragm 
pumps are also being shown. One of the tilting- 
drum mixers was described in ENGINEERING, 
vol. cxxxiv, page 413 (1932), together with a concrete 
vibrator, which is also being shown at the Fair. 
Many of our readers will be aware that Messrs. 
Chaseside Engineering Company, of Enfield, have 
been manufacturing a portable motor-operated 
shovel for a number of years. The latest model of 
this shovel is being exhibited at the Fair, but does 
not call for extended description, as it is practically 
identical with the model described in ENGINEERING, 
vol. cxxxii, page 226 (1931). The actual model 
shown is one of the Hi-lift series, and is made in 
two types, the main differences being the alterna- 
tives of solid or pneumatic tyres and the provision 
of a }-cub. yard or 4-cub. yard scoop. The machine 
will shovel from the ground and load up to 9 ft. 
high, and is suitable for a wide range of materials. 
It is easily manceuvrable and can travel at 10 m.p.h. 
The Quickstone plating barrel, which is being 
exhibited by Messrs. W. Canning and Company, 
Limited, 133 to 137, Great Hampton-street, Bir- 
mingham, 18, and is illustrated in Fig. 21, page 186, 
is of new design. Both the depositing vat and the 
swilling vat are made of glazed stoneware, and the 
mechanical gear which operates the barrel is entirely 
separate. The barrel itself, that is, the drum which 
contains the articles to be plated, is of all-xylonite 
construction, with a special lid having no metallic 
fittings, the only exposed metal surface being the 
actual cathode contact. This eliminates the growth 
of deposit on exposed metal parts, such as was 
liable to occur in the older types of plating barrels. 
The central driving shaft, which is carried in roller 
bearings, is rubber covered to protect it from drip- 
pings of solution when the drum is being lifted over 
from the depositing into the swilling vat. The 





drive is by belt to the pulleys shown, from which the 


Bolt holes are, however, ‘Messrs. The Liner Concrete Machinery Company, ' drum is driven by a chain. Fast and loose pulleys, 
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* Quickstone ”’ PLatinag Barret; Messrs. W. CANNING AND 
Company, LImIreb. 








Fic. 24. 
Fies. 23 anp 24. Rowii-Over PatrerN Mov.ipine MacHINE; Messrs. PNEULEC, LIMITED. 


| into the swilling vat. The capacity of the standard | hard lead and reinforced glass. It is surrounded bya 
machine is 6 gallons. water jacket for heating purposes, and fume exhaust 
\ further new exhibit by the same firm is a circu- | ducting and an expansion chamber are also embodied 
| lating gas heater, for heating plating solutions which | in the design of the apparatus. It may be heated 
|are contained in lead-lined vats. The heater is | by gas, steam or electricity. 
| shown in position on a vat in Fig. 22, annexed, and Messrs. Pneulec, Limited, Mafeking-road, Smeth- 
| it will be seen that it is fixed outside the vat, so that | wick, near Birmingham, are exhibiting a numbe! 
| no useful inside space is taken up by coils or pipes. lof foundry appliances, including a roll-over pattern 
CIRCULATING Gas HeraTeR; Messrs. | It can, therefore, be fitted to any existing vat. The|draw machine, an electrically-operated squeeze 
CANNING AND Company, LIMITED. | heater works on the thermo-syphon principle, and is | strip machine, a sand-mixing mill, a Pneulec-Royer 
stated to be quite efficient without an air supply, | sand mixer, and a 3 ft. 6 in. shell diameter cupola. 
with striking gear, are fitted. Ball bearings are | although provision is made for the latter when it is |The roll-over machine is being demonstrated for 
fitted throughout, greatly assisting the operator | desired to increase the rate of circulation through the | the first time, and is of particular interest owing to 
when winding up the barrel for emptying or swilling. | heater. The firm are also showing rotary chrome- | its high output and advanced design. It has a 26-in. 
The winding arrangement is clearly shown in the | plating apparatus, plating barrels for small articles, | by 42 in. turnover plate, and the rolling over capacit) 
illustration, and consists of a worm engaging with a| a‘ vertical rod and tube polishing machine, and a | is 1,550 lb. The pattern draw is up to 14 inches. 
worm wheel keyed to a cross-shaft, which also carries | working model of an automatic plating plant. The | The machine, which is illustrated in Figs. 23 and 24, 
A| chrome-plating apparatus operates on the semi-/| above, is called the Pneulec Herman, and 1s 
|equipped with pneumatic clamps for holding the 
during rolling over, and also automat 








the arms in which the barrel shaft is mounted. 
lever on the end of the cross-shaft is anchored to a| automatic principle, the articles to be plated being 
fixed point on the frame by means of an extensible} hung on the motor-driven revolving cathode ring, | mould “ 
spring-loaded arm, the action of the spring being to| and carried once around in the plating vat at a | roll-off and a lengthof gravity roller conveyor. The 
assist in raising the barrel from the depositing vat, | speed which coincides with the required period of | latter not shown in our illustrations, is arranged in 
and to retard the motion when it is being lowered ' deposition. The plating tank is lined with special ' such a way that as the pattern draw cylinder reaches 
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SrneGLe-CoLour GAuGE FITTING ; 
Messrs. Bascock AND Witcox, LIMITED. 


Fie. 25. 
| 


its lowest position, the bottom board comes into 
contact with the roll-off arrangement, the mould then 
being rolled automatically on to the length of con- 
veyor without handling. With this attachment, 
the machine is a complete unit and no time is 
lost waiting for the crane to remove the moulds 
before the operation can be repeated. 

The bumper portion of the machine is of the latest 
impact design and has a considerably increased 
jarring capacity. The table and base are the same 
size, and impact is made over the whole area, giving 
a uniform density of blow in every position. It is 
stated that there isno metallic shock, rebound, spring 
or wobble, the beat of the bump being always 
regular irrespective of the length of time the machine 
has been in operation. Another important feature 
of these bumpers is the mechanical foundation. The 
bumper proper sits on a sub-base, enclosing special 
shock-absorbing material; this thorougly isolates 
the machine, thus effectively preventing floor shock. 
The mechanical foundation should not be confused 
with the so-called shockless bumpers, as it is entirely 
different. While, with the mechanical foundation, 
floor shock is absorbed successfully, the efficiency and 
density of the jolt is in no way interfered with. 
Fig. 24 shows the table plate and plunger lifted out 
of the base of the bumper. Rolling over and 
pattern drawing on the machine are oil controlled, 


Fig. 26. 
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Fie. 26 To 28. Two-CoLtour GAuGE FITTING ; 
Messrs. Bascock anp WiLcox, LIMITED. 


This illuminator has been designed specially for use 
with plate-glass water gauges used with high-pres- 
sure water-tube boilers. It consists essentially of 
acasing fitted with a coloured glass screen. As shown 
in the drawing, an ordinary electric bulb is ar- 
ranged inside the casing, the light rays from the bulb 
being collected and reflected to illuminate the top 
of the water column with white light. A red-glass 
screen is used as a background, so that the bright 
meniscus shows up brilliantly under all conditions 
over the full length of the column. The observation 
may be made from a level beiow the water gauge 
or horizontally. The horizontal vision is a valuable 
feature, as by the use of two reflecting mirrors, 
and without the necessity of employing any con- 
necting shrouding, the water level may be easily seen 
from a distance of from 75 ft. to 100 ft. below the 
gauge. The fitting can be attached to, or removed 
from, the water column in a few minutes, and will 
suit the majority of columns. It will be noticed 
from the drawing reproduced that it consists of 
two main parts, the main portion behind the gauge 
glass containing the lamp, and a shrouding in front 
of the glass. The latter fitting is a housing to 
protect the water gauge from direct impingement 
of the sun’s rays or other bright light, and it contains 
a magnifying glass extending the whole length of 
the water gauge for the purpose of magnifying the 
image. The whole fitting is of robust construc- 
tion and is designed to stand up to power-station 
conditions over a long period of years. 

The Babcock and Wilcox marine boiler exhibited 





and these operations are stated to be always per- 
fectly steady and positive. It is also stated that the 
operations of rolling over and stripping are so smooth | 
and accurate on the machine that after stripping, 
the mould can be put back on to the pattern and 
stripped again without sign of a crush. The turn- 
over plate partly rolled up is shown in Fig. 23, in | 
which the heavy construction may be noted. An 
interesting example of the work which can be done 
on the machine is afforded by the firm’s pipe bumpers 
on which pipes 16 ft. long are being jarred on end. 
As is well known, the increase in size of modern 





is fitted with a gauge illuminator of the two-colour 
type, designed specially for use with tubular gauge 
glass fittings. The fitting is illustrated in Figs. 26 
to 28, above, and it will be seen that it consists 
of a casing behind the gauge glass containing an 
ordinary electric lamp. In front of the lamp is 
a screen composed of red and white glass, both 
extending the full height of the casing. This 
screen is placed at a set distance behind the gauge- 
glass tube, so that the difference in refraction 
between the tube full or empty is made use of. 








steam boilers and the greater height of setting 
has resulted in a marked increase in the distance 
‘rom the firing floor to the water gauge, and it has 
been necessary to introduce illuminated fittings to 
facilitate the reading of the water level. The 
SX boiler already referred to as being shown by 
Messrs. Babcock and Wilcox, Limited, is fitted with 
the water-gauge illuminator shown in Fig. 25, above. 











The back part of the casing is semi-circular, as 
shown in Fig. 28, so as to focus the light rays 
through the glass screen, and the whole of the 
interior is enamelled white. An adjustable slotted 
plate is fixed in front of the gauge glass tube, very 
slightly off the centre line. This plate is held in 
position by slides passed over the side plate glasses of 
the water-gauge protector, as shown in the drawings, 


and the casing containing, the lamp is secured to it 
by means of two springs, which hook into holes on 
the sides of the front slotted plate. As a result of 
the arrangement, the red rays passing directly 
|through the steam space illuminate the upper 
portion of the slot, the white rays being cut off 
by the fact that the screen is out of centre, while 
the opposite effect occurs below the water level, 
the white rays being refracted through the slot, 
and the red rays being cut off by the screen. No 
matter how quickly the water level may change, or 
fluctuate, the corresponding change of colour is 
| effected instantaneously and equally clearly over the 
| whole length of the water column. As in the gauge 
|already described, two mirrors can be arranged to 
| reflect the image downwards, so that the water 
| level may be read a considerable distance below the 
|gauge. Both types of illuminator are of simple 
construction, and are, therefore, comparatively 
inexpensive. 

In concluding our description of Messrs. Babcock 
and Wilcox’s exhibit, it may be mentioned that the 
gravity bucket coal conveyor shown last year can 
again be seen in operation. The access ladders and 
galleries are of the firm’s patent interlock flooring. 
A number of X-ray photographs and test specimens 
to exhibit fusion welding are shown on the stand. 
together with an assortment of valves, including 
examples of the firm’s new Handor type of 
parallel slide valve. These have a handhole door 
held by internal pressure in the body, so that access 
to the interior of the valve may be obtained without 
breaking any pipe joints. 

A large number of firms are exhibiting raw or 
semi-manufactured materials, and although these 
do not lend themselves to illustration or extended 
description, they are of considerable importance 
to the engineer. Messrs. The Birmingham Alumin- 
ium Casting (1903) Company, Limited, Birmal 
Works, Smethwick, Birmingham, for example, are 
showing a wide range of Birmal castings pro- 
duced by the pressure-die, gravity-die, and sand- 
casting processes. These castings are supplied to 
a wide number of different industries. Interesting 
applications of the use of die castings are exhibited, 
including such widely-varying products as hair and 
tooth brushes, electric drills, wireless condensers, 
carburettors, and petrol pumps. An exhibit of 
special interest to those concerned in the construc- 
tion of high-speed oil engines is a range of aluminium 
alloy pistons from 5 in. to 12 in. in diameter, 
specially designed and produced to work under the 
arduous conditions obtaining in such engines. The 
exhibits vary in size from the crank chambers of 
high-speed airless-injection engines, which are over 
4 ft. long, to minute pinions and counter wheels for 
meters and other counting mechanisms, some of 
these exhibits being only } in. in diameter. 

In the curing press shown in Fig. 29, page 188, 
which is exhibited by Messrs. George Finney and 
Company, Berkley-street, Birmingham, 1, particular 
attention has been given to safety in operation, the 
arrangement being such that there is no danger of 
the press closing through faulty leathers or mech- 
anical failure. Both opening and closing are 
effected rapidly, the press being closed by means 
of the double-acting side cylinders shown, for the 
greater portion of the stroke. During this action 
the main ram is lifted, and slack water is drawn 
from a supply tank, high-pressure water being 
admitted under the ram for the final nip. On 
completion of the cure, the main ram and the 
underside of the side-cylinder rams are opened to 
exhaust, the mould being broken open by introducing 
the pressure supply to the upper end of the side 
cylinders. The same action operates the ejector 
gear, for which provision is made on the top cross- 
head and moving platen. Particular attention has 
been given to the question of maintenance and 
renewal of the leathers, any one of which can be 
quickly changed. The diameter of the main ram 
is 104 in., and the working pressure is 1 ton per 
square inch. The stroke is 12 in., and the daylight 
18in. The press is fitted with 18-in. square platens, 
and is operated by a combined pre-filling and control 
valve of the cam-operated type, haviag balanced 
valves in a forged-steel block and mounted on a 
cast-iron floorstand. The control gear is not shown 











in the illustration ; it may be mentioned that only 
two levers are required for full operation. 
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Fia. 29. Curtne Press; Messrs. Georce 
FINNEY AND COMPANY. 


The firm are also exhibiting a high-pressure 
motor-driven pump, requiring 3 h.p. at 150 r.p.m., 
and delivering 1} gallons per minute. The single- 
throw crankshaft is connected through a slide block 
to two opposed plungers working in a forged-steel 
block, and mounted on a cast-iron bedplate which 
forms the supply tank. The pump pressure 
controlled, cutting out to run at no load when 
maximum pressure is reached. Should a loss of | 
pressure occur, the pump comes into operation until | 
maximum pressure is again reached. 

On page 162, ante, we illustrated and described | 
a 75-ton press and a 40-ton press manufactured by 
Messrs. Mass Products, Limited, Parkstone, Dorset, 
for whom the sole agents are Messrs. A.C. Wickman, 
Limited, Coventry. These presses embodied the 
Humphris toggle mechanism, described in Enary- | 
EERING, vol. cxxxiii, page 408 (1932), and vol. cxxxiv | 
page 10 (1932). Both presses are being shown at the 
Fair, in addition to a number of other models, rang- 
ing from a 100-ton double-sided press to a 4-ton 
bench press, and including the two models illus- 
trated in Figs. 30 and 31, above. The first of 
these presses, illustrated in Fig. 30, is of the double- 
sided ungeared type. Tae photograph reproduced 
clearly shows the special multiple-toggle arrangement 
which forms a unique feature of these presses. | 
It will be seen that the ram is completely sup- | 
ported by the toggles, and that true parallelism 
maintained the 


18 


must be between ram and the 
bolster, no matter where the tools are located, or 
whether unbalanced pressure loads caused by 


follow-on or uneven-shaped tools, are being produced 
in the machine. Reliance is not placed on the 
slides and guides to keep the ram parallel, the 
function of the slides being confined to preventing 


















Fie. 30. Dovusie-Stpep Toa@eie Press ; 
Messrs. Mass Propvucts, Limirep. 


lateral movement of the ram. The horizontal 
reciprocating movement for the centre block is | 
obtained in a similar manner to that in the presses | 
previously described, a crank on the flywheel shaft | 
being coupled to the end of the block by a 
connecting rod. The special cutting characteristics 
obtained by employing the Humphris mechanism 
were fully dealt with in the same article. A safety 
clutch is provided on the machine for single-stroke 
operation when required, together with a safety 
lock for tool setting. 

The second press, illustrated in Fig. 31, is a 4-ton 
bench model of the open-fronted type. This press is 
inclinable and is provided with a variable stroke 
and a Wells two-handed safety clutch. It 
mounted on a bench at the Fair with the motor 
underneath, and is shown in operation producing 
toy parts. The principle of the press is identical 
with those already described. The screw for 
obtaining the ram adjustment can be seen in the 
illustration at the top of the machine. In addition 
to the range of presses referred to, the firm are show- 
ing the complete mechanisms of the bench and 
20-ton open-fronted presses, enabling the edge 
pressure plates, bearings, variable-stroke mechanism 
and clutch to be examined in detail. 

The stand of Messrs. Electrofio Meters, Limited, 
Abbey-road, Park Royal, N.W.10, will be found in 
the Gas Industries Section, and a number of the 
firm’s exhibits are of particular interest to gas 
engineers. These include gas-flow and pressure 
indicators and recorders, gas analysers, automatic 
temperature regulators for controlling the tem- 
perature of gas furnaces, and a novel distance 
indicator for showing the height of waterless gas | 
holders. This instrument is illustrated in Figs. 32 
and 33, page 189, the first showing a view of the 
transmitter, and the second the combined indicator | 
and signalling system. It may be mentioned that 
the system illustrated has recently been adopted | 
for the plant of the South African Iron and Steel | 
Industrial Corporation, Limited, to the order of | 
Messrs. International Construction, Limited. The 
transmitter is connected to the gas holder by the | 





is 





| chain and sprocket which can be seen in Fig. 32. | 


The rotation of the shaft to which the upper | 
sprocket is keyed raises and lowers a resistance | 
in a mercury well, thereby varying the conductance 
of the winding in a distantly-located indicating | 
instrument. The latter is calibrated in feet, and | 
the variation in conductance is utilised to cause a | 
pointer to move up and down, showing the height | 
of the gas holder at any instant, with the corre- | 
sponding gas volume. In addition to the pointer, 
the indicator is provided with lamps, various | 



























Fie. 31. 4-Ton Bencu ToaeLe Press ; 
Mzssrs. Mass Propvucts, LimIrep. 


dangerous positions of the gas holder, of which 
warning is required, being indicated by different 
coloured glasses in the lamp boxes. The light 
signals are operated by the rotation of the spindle 
in the transmitter, mercury contactor switches 
being provided for each lamp, operated by plungers 
actuated by a cam on the spindle. A Klaxon horn 
warning circuit is included, the contacts for this 
being made adjustable, so that the horn can be 
arranged to sound at any predetermined height of 
the gasholder. 

In addition to the instruments referred to, 
Messrs. Electroflo Meters Company, Limited, are 
showing automatic temperature regulators for 
controlling the temperature of electric furnaces, 
and of the temperature and atmosphere of fuel-fired 
furnaces, in addition to a range of indicating and 
recording pyrometers and thermometers. One of 
the firm’s temperature-control pyrometers was 
described in ENGINEERING, vol. cxxxi, page 85 
(1931). The special feature of these instruments 
is that the indicating pointer has no work to do 
other than that of indicating the temperature, but 
its position with regard to the depresser movement 
determines the path to be taken by the selector pin, 
the path taken determining whether the mercury 
contactor switch should be on or off. An Electroflo 
motor-driven CO, analyser was described in 
vol. exxviii, page 348 (1929). 

[In addition to a complete range of electrical 
temperature measuring instruments, Messrs. Foster 
Instrument Company, Letchworth, Herts, are 
showing several new appliances, and are also 
demonstrating special applications of their instru- 
ments, particularly those applied to steel works 
practice. One of the new instruments, a projected 
scale indicator, is primarily designed for use as 4 
temperature indicator, and consists essentially of a 
millivoltmeter, which may be arranged for use with 
a resistance bulb, thermocouple, or radiation tube 
to cover ranges from —10 deg. C. up to 1,800 deg. C. 
It consists of a standard Resilia vibration and 
shock-proof double-pivoted galvanometer with 2 
minute scale mounted on and turning with the 
moving coil. By means of an optical and illuminat- 
ing system, a small section of this scale is great!) 
enlarged, and is optically projected on to a ground- 
glass screen mounted in the front of the instrument. 
By this means, an extremely long scale is obtained, 
and highly accurate readings are possible, even 4 
a considerable distance from the indicator. The 
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Fie. 34. 


INTROSCOPE ; Messrs. Foster INSTRUMENT COMPANY. 


Resilia mounting has been previously described in | The alarm dial recorder was shown at the recent 
our columns. As with all projection apparatus, the | Physical and Optical Society’s exhibition, and 


instrument is seen at its best when working in dark 
surroundings, but, at the same time, this indicator 
18 quite suited for use under normal lighting condi- 
tions, when a detachable hood is used, to shield the 
screen from direct sunlight, or any other bright light 
which might interfere with the clearness of the 
vision. The whole apparatus, consisting of the 
millivoltmeter, optical and projecting systems, is 
self-contained in a metal case, which also acts as a 
magnetic shield for the movement, protecting it 
= any effects of nearby cables or electrical 
piant. 

_ Other new instruments exhibited by Messrs. 
Foster are an alarm dial recorder and an Introscope. 





was described on page 71, ante. 

The other instrument to which reference has been 
made, illustrated in Fig. 34, is termed the Introscope 
Minor, and is a low-priced optical instrument for the 
examination of the interior surfaces of boiler tubes, 
condenser tubes, and so on. We described an 
instrument of this type in ENGINEERING, vo]. cxxxi, 
page 240 (1931), but the present model differs 
considerably from that then considered, a new 
optical and illuminating system being employed. 
This gives an improved field of view and better 
illumination is obtained, an important point being 
that the new system is completely housed in a 
parallel] tube of approximately 6 mm. diameter, 


and capable of being used for apertures of not less 
than 7 mm. in diameter. It will be remembered 
that the original Introscope Minor was housed in a 
6-mm. tube having a turned-up end containing the 
lamp, and, accordingly, the minimum size of 
parallel tube into which it could be inserted was 
approximately 16 mm. It will be appreciated 
that this new instrument is much more convenient 
to use and greatly increases the number of cases 
in which it may be applied. 

Many attempts have been made to cheapen and 
simplify the machinery used in the preparation of 
rice, and a good example of the success achieved 
is afforded by the rice mill shown by Messrs. David 
Landale, 36, Great King-street, Edinburgh, 3, and 
illustrated in Fig. 35, page 190. In this mill, which 
is called the Huskerator, the three processes of 
cleaning the raw paddy of extraneous matter, 
|detaching the husk from the inner edible grain, 
and separating the detached husk from the hulled 
rice are all performed by the same machine, whereas 
in the past they were regarded as essentially separate 
operations, 

The sheet steel hopper shown in the figure is of 
strong design, and is collapsible for ease in packing. 
It is rigidly fixed at a convenient height for filling, 
and feeds on to a combined riddle and feed regulator. 
The riddle consists of two trays of perforated sheet, 
so arranged that the first retains all matter larger 
than paddy, but allows the paddy to fall through 
on to the second, which passes all matter smaller 
than paddy and feeds the paddy to the hulling 
space. Hulling is carried out between two discs of 
emery-cement composition, contained in a dust- 
proof cast-iron casing, the upper disc being fixed, 
while the lower disc revolves on a vertical spindle 
driven through a horizontal shaft by a spiral gear 
contained in an oil-tight casing, embodied as an 
integral part of the main casing. The two discs 
are identical, the upper being attached to the cover 





Distance InpicaTor ror Gas-HoLpeRs; Messrs. ELecTrorLo Merers,. Limrrep. | by means of three screws which serve fo adjust the 


hulling space, and the lower being secured to the 
| spindle by means of a nut which facilitates removal. 
| The vertical and horizontal spindles are carried on 
| ball bearings contained in the casing and auto- 
matically splash lubricated. A hand driving wheel 
| is mounted on the horizontal spindle, which is fitted 
| with a ratchet to prevent the disc from being rotated 
in the wrong direction, and to avoid damage through 
the sudden stoppage of the hand wheel. A tapping 
|rod, worked by a cam on the circumference of the 
| hand wheel gives the required movement to the 
riddle. A fan, mounted beneath the revolving disc, 
draws a current of air through an aspirator attached 
| to the huller outlet, and separates the husk from the 
|rice as it is hulled. The husk is discharged at a 
|separate outlet, leaving the edible grain to be 
| discharged free from husk or dust, ready for use. 

As will be clear from the illustration, the machine 
is quite compact, and the mechanism is entirely 
enclosed. The lubrication is automatic, and is so 
arranged that there is no danger of contaminating 
the rice with oil or grease. If required, the mill 
may be power driven, giving a slightly higher output, 
due to the steady operation. A fractional horse- 
power motor or small petrol engine is sufficient to 
supply the power required. The only parts liable 
to rapid wear are the hulling discs, which can be 
| changed in a few minutes and obtained from stock. 
The machine is stated to be very gentle in action, 
causing the minimum of breakage to the rice. The 
capacity of the mill is up to 112 lb. per hour, and 
the approximate overall height is 2 ft. 6 in. 

Another interesting machine, also shown by 
Messrs. Landale, is the portable saw illustrated in 
Fig. 36, page 190. This saw, which is called the 
Swifsure, is a self-contained electrically-driven 
unit, which is light in weight, so that it can easily 
be carried from job to job. As will be clear from 
our illustration, the saw blade is completely guarded, 
the guard being of the swinging type, which auto- 
matically covers the blade as soon as the cut is 
finished. A riving knife is fitted to prevent the 
blade from jamming, and a ripping guide is also 
provided, which enables any width to be ripped off 
with accuracy. The driving motor is a }-h.p. 
universal model, and can be supplied for pressures 
of 100 to 110 volts, 200 to 220 volts, or 230 to 250 
volts, for either alternating-current or direct-current 
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supplies. The operating switch is fitted on the| 
handle of the machine, so that instantaneous control 
is obtained. The diameter of the saw blade is 8 in., 
and it runs at 4,000 r.p.m. The maximum depth 
of cut is 2 in., and the saw will rip 2 ft. of 1} in. 
whitewood in 55 seconds. The complete weight is 
17 lb. The machine is equally suitable for cross- 
cutting or ripping hard or soft woods, composition 
boards, &c., and special blades can be supplied for 
cutting sheet metal of various kinds, or for special 
processes such as grooving. The overall length is 
12 in., the width 8} in., and the height 94 in. 

A full range of British-made electric tools is being 
exhibited by Messrs. Grimston Electric Tools, | 
Limited, 138, Lever-street, London, E.C.1, the 
display of combination drills and grinders being | 
particularly complete. These machines are manu- 
factured in single-speed and two-speed types of 
various sizes, and are based on the firm’s well- 
known Duplex two-spindle drills and grinders, on 
which 3-in. grinding wheels are employed with 
flexible shafts running at 7,000 r.p.m. to 10,000 r.p.m. 
Speeds of 15,000 r.p.m, to 20,000 r.p.m. for small 
wheels can be obtained by means of a step-up gear. 
The electrical windings are hand-wound, the gears 
are of selected heat-treated steel, and the spindle 
is made from 60-ton alloy steel. The flexible shafts 
have ball bearings at the driving and working ends, 
and the whole machine is of sturdy but light | 
construction. 

Another machine shown by the same firm is 
illustrated in Fig. 37, abuve. This is a combina- | 
tion sander and polisher, and is made in two sizes, | 
to suit either a 7-in. or a 9-in. sanding disc. The| 
backing plate and flat backing discs are of spring | 
material, and are mounted on a_ ball-bearing | 
wsembly which screws on to the gear-box drive. 
Three speeds are obtainable—1,000 r.p.m. for 
rubbing down with surface felts and polishing with 
lamb's-wool mops, 3,000 r.p.m. for sanding, and | 
9,000 r.p.m. to 10,000 r.p.m. for sanding, rough- 
grinding with 2-in. to 3-in. diameter wheels, or 
for fitting a tool-grinding attachment. The different 
speeds are obtained by screwing the assembly 
referred to into one of three sockets provided. The 
drive is transmitted by hardened dogs, and the 
head can be changed from one socket to another in 
about 30 seconds, A ball-bearing shaft can be | 
substituted for the sanding disc in each of the| 
three positions, thus greatly extending the use of 
the machine. The shaft is identical with that | 
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supplied for the combination drills and grinders. 
The 7-in. sander has been built particularly to 
meet the requirements of the motor trade, while the 
9-in. machine is recommended for heavy industrial 
sanding work. The larger machine is provided 
with alternative positions of the handle to suit the 
convenience of the operator. 

A large variety of Skatoskalo and Multi-Flex 
machines are being exhibited by Messrs. F. Gilman 
(B.S.T.), Limited, 221, High-street, Smethwick, 
Staffs. The majority of these machines have already 
been described in our columns, recent examples 
being the tube-brushing and burnishing machine, 
the grinding and polishing machine, and the treadle- 
operated grinder, described in vol. cxxxv, page 210 
(1933), and to the universal portable tool and the 
boiler-tube scaling tool described in vol. cxxxiii, 
page 246 (1932). A new machine, exhibited for the 
first time at the Fair, is illustrated in Fig. 38, 
above. This is known as the Skatoskalo Satchel 
machine and is particularly suitable for certain 
classes of work which have to be carried out above 
ground level where the operator has to work on 
scaffolding or other platforms raised above ground 
level, so that an extremely light and portable 
machine is necessary. The majority of portable 
tools are heavy to handle owing to the fact that 
the electric or air motor is built in with the working 
head, and machines of this type cannot be operated 
for any length of time without fatiguing the 
operator. The set shown in this instance is designed 
to overcome this disadvantage and incorporates 
an electric motor which does not have to be held 
up by the operator. It is carried in a leather sling 
over the operator's shoulder as shown, so that the 
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,only weight that the hands have to support is that 
|of the handpiece and working head. All parts of 


||the machine have been made of aluminium wher 


ever possible, the total weight, including the motor. 
| flexible shaft. handpiece and working head, being 
|kept under 26 Ib. The handpiece and working 
|head only weigh 5} lb. The method of slinging 
| the motor and the short flexible drive together give 


}|to the operator absolute freedom of movement 


| whether he is working on ground level or many feet 
|above the ground. The design of the machine is 
such that it can be used for many forms of work, 
but it is particularly suitable for building work, and 
for scurfing and sanding cement, artificial or 
natural stone. It is, however, equally suitable 
for shipyard work for removing paint and rust 
from the hulls of ships. The radius of action is 
only limited by the presence of plug-in points and 
|the length of electric cable used. The working 
|heads operate on the face and thus there is no 
possibility of injury to the operator. The heads 
run at a speed of approximately 2,800 r.p.m. and 
will remove surface deposits of almost any kind. 
A working head with steel cutters is used for 
breaking into hard deposits of rust and paint, and 
for scurfing and cleaning stonework in general. 
Grinding heads of the cup wheel type can be applied 
to suitable work, and wire brushes and sanding heads 
can also be used. The motor is of the ball-bearing, 
universal wound type, and is suitable for a pressure 
of 220 volts to 230 volts. It is of } h.p. and is fitted 
with reduction gear and stop and start switch. 
The shaft is 1 ft. 6 in. long and is sufficiently flexible 
for use in any position. The hand piece is also 
fitted with ball bearings, and is largely made of 
}aluminium for lightness. The end of the hand- 
piece is dished as shown to protect the workman's 
|hand. The working heads are flexibly mounted 
| to give even pressure on the work, and to prevent 
any tendency to jumping or snatching. The 
|shoulder strap is made of stout leather, and is 
adjustable for length and fitted with a shoulder pad. 

Messrs. Lancashire Dynamo and Crypto, Limited. 
|94, Petty France, Westminster, London, S.W.1, ar 
showing a number of examples of the electric motor= 
|manufactured by them, including those of th 
| explosion-proof, mining, and gas-works types. Th: 
former of these is equipped with a special bearing 
in which an outer ring is fitted over the oute! 
| bearing race and is held firmly by two bearing caps. 
in contradistinction to the normal type of bearing 
in which the outer race fits into the bearing seating 
in the end cover and is held in position by th: 
two end caps. This modification, it is claimed. 
ensures that the entire bearing is enclosed in 4 
chamber filled with grease and is entirely protectec 
from damage by dust or by gas entry. Th 
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Fig. 


end cover | 


ring fits into the circular seating in the 
and when the latter is removed it slides over the 
outer bearing cap, which is of smaller diameter 
than the ring. The cartridge is held in position | 
on the end cover by studs, which are fixed to the | 
inner end cap and pass through the end cover | 
castings. The arrangement has the further advan- | 
tage that the outer bearing ring is protected during | 
the assembly process. | 
Special attention should also be drawn to the | 
Fankuld totally-enclosed frame-cooled motors, which | 
are being shown by this firm. These motors, an | 
example of which is illustrated in Fig. 39, are | 
of the squirrel-cage or slip-ring type, and are | 
designed for outputs from 2 h.p. to 50 h.p. The | 
electrical portion is contained in a dust-tight inner 
housing, so that it is impossible for the external | 
itmosphere to come in contact with the windings | 
or slip-rings. In the case of the larger machines | 
the slip-rings are externally mounted. As will be | 
seen, the outer periphery of the stator is ribbed | 
ind air is directed down the channels thus formed | 
by a fan, which is mounted at the non-driving end | 
ind external to the motor. The directional cooling | 
of the air is generally sufficient to prevent the | 
ccumulation of dirt between the ribs, but anything | 
that does collect can easily be removed owing to | 
the width of the passages. 
A further advantage of the ribbed frame is that 
t gives increased mechanical strength and rigidity 
ind allows extra wide feet to be used on each side. | 
"he motors are also fitted with dust-tight terminal 
oxes, the openings to the motor through the base 
i It is claimed that these 





f which are entirely sealed. 
notors are particularly suitable for use where the | 
presence of dust, grit, water, oil, or fumes would 
liable to damage the windings. 

In addition, examples of the Langham geared 
tor units of the single, double, and triple- 
‘uction patterns and of the Crypto Handigear | 
its are being shown. The latter are manufac- 





| smooth direct-current voltage to be obtained. 
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tured in outputs from } h.p. to 1 h.p. for use on 
direct current, single-phase, or three-phase circuits 
up to 250 volts in the case of the first two classes 
and up to 500 volts in the case of the third. They 
are constructed to comply with the appropriate 
British Standard specification and are of the drip- 
proof type with a speed of 1,450 r.p.m. on direct- 
current or 50-cycle alternating-current circuits. 
The shaft diameters, holding-down bolts and base 
centres are the same for each machine in the range, 
while there are only two centre heights, one for the 
single-reduction type and the other concentric with 
the motor shaft for the double-reduction models. 
The motors and gearing are equipped with ball 
bearings throughout. The gearing is of the spiral 
type, which is generated on helical-gear cutting plant. 
The pinions are of Nitralloy steel, which are treated 
after machining so that their surface is of practically 
diamond hardness. The wheels are of 0-5 per cent. 
carbon-steel drop stampings, which are subjected to a 
tension of 65 tons per square inch before machining. 
In the case of the }-h.p. and 1-h.p. machines a 
34 per cent. 90-ton tensile nickel steel is used. 
Special care has been taken to obtain noiseless 


running without the use of fibre, bakelite, or other | 


soft material. One end of the motor is solidly 
mounted on the gear-box, while the other fits 
on to a base, which also carries the gear-box. It is 
claimed that this arrangement is much superior to 
that in which the weight of the motor is overhung, 
and attachment is made to the gearing by means 
of a flange on one end of the gear-box. 

The same firm are showing examples of their 
cinema valve-rectifier units. One of these, which 
is suitable for a pressure of 110 volts and has a 
current output of 75 amperes from each half of the 
equipment, is illustrated in Fig. 40. The valves 
used are of the oxide-cathode type, which have been 
found highly suitable for this class of work, and give 
a six-phase secondary output, which enables a very 
It 
is stated that photometric tests show that when 
this equipment is used the light produced cannot be 
distinguished from that obtained from an are 
supplied by a direct-current generator. Their 
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| efficiency is also from 25 per cent. to 33 per cent. 
| higher than the latter, so that the running costs are 
| less, while the space occupied is only about one- 
|quarter that required by a motor-generator and 
| one-half that occupied by a mercury-are rectifier. 
The equipments are built up, as shown in the illus- 
tration, and are then enclosed in a ventilated steel 
cubicle, which is fitted with hinged doors at each 
| side as illustrated in Fig. 41. 

These units are made in single and twin sets 
with secondary voltages of 70, 80, or 90 volts and 
90, 100, or 110 volts, respectively, when connected 
to 400/440-volt, 50-cycle, three-phase mains. Both 
sets are made in seven sizes with outputs ranging 
from 25 amperes to 150 amperes. The single equip- 
ments are designed for an overload of 20 per cent. 
and are equipped with three valves, while the twin 
equipments have an overloadcapacity of 100 percent. 
and are provided with six valves. These are arranged 
in two groups, one of which supplies each are, but 
all the valves are so rated that in the event of one 
burning out the remainder are capable of carrying 
jon until the defect can be remedied. 
| The most interesting exhibit on the stand of 
Messrs. Laurence, Scott and Electromotors, Limited. 
| Norwich, is the Hyposynchronous motor, which 
| consists of an ordinary induction motor running in 
| conjunction with the exciter devised by Dr. Heyland, 

of Brussels. This combination enables the motor 
to be run at unity power factor or used for power- 
| factor correction. It is made in three forms—cither 
| with the exciter built in one unit with the motor, 
with the exciter driven from the main motor by ropes 
as in Fig. 44, page 192, which applies to a 200-h.p., 
440-volt motor with a leading power factor of 0-85, 
or with the exciter entirely separate as in very large 
machines. As we propose to deal with the theory 
of this machine at a later date, it will be sufficient 
|in this instance to say that the motor is a standard 
}induction motor with a high efficiency and large 
overload capacity. The exciter consists of a stator 
which is also of the induction-motor type, and of a 
rotor which is of the same pattern as a direct- 
jcurrent armature. The stator winding is arranged 
so that the distribution of the phases is such that 
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the R.M.S. value of its ampere-turns is less than 
those on the rotor and so that the flux is concen- 
trated in such a way that commutating fields of 
the exact phase to give sparkless commutation are 
produced. The result is that these exciters can be 
built with small commutators, the current densities 
in which are of the order of those in the best commu- 
tating-pole, direct-current machines. The field 
produced by the resulting magnetising ampere-turns 
induces an electromotive force in the rotor, and 
this force, in turn, generates a leading current, which 
is supplied to the motor rotor and, owing to the 
leakage flux, gives rise to a capacity effect which 
increases with the current. As the major portion 
of the energy absorbed in driving the exciter is 
re-transferred to the motor, the efficiency of the set 
is not adversely affected and at full load, indeed, 
remains the same as on an ordinary induction 
motor. This is due to the fact that the increase in 
the losses in the rotor are counterbalanced by the 
decrease of those in tae stator. On the other hand, 


displacement of the stator and rotor currents, the 
overload capacity is increased. The performance 
of a 200-h.p. Hyposynchronous motor which is 
capable of giving that output with a leading power 
factor of 0-85 compared with an autosynchronous 
motor of the same horse-power and lagging power 
factor is given in Fig. 42. As will be seen, the 
power factor of the latte: falls off rapidly as the 
load increases until at 40 ver cent. overload it lags 
by 0-6 and falls out of step, while at the same lead 
the Hyposynchronous motor is still leading by 0-95. 
Moreover, over a wide range of load the wattless 
component of the Hyposynchronous motor is nearly 
constant while the autosynchronous motor has a 
rapidly dropping characteristic, the overload capa- 
cities being 400kW and 240kW, respectively. From 
the efficiency curves of the two machines given 
in Fig. 43, it will be seen that while the perfor- 
mance is the same at full load, that of the Hypo- 
synchronous motor is better below full load and only 
slightly worse above. The Hyposynchronous motor 
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is started in exactly the same way as an induction | and it is therefore not surprising to find that they 
motor, except that a change-over switch is placed| have devoted considerable space on their stand 
between the exciter and the starter. This cuts out | at the Fair to a display of the moving-coil regulators 
the latter and introduces the former when the motor | they have designed for this purpose. The essential 
has reached full speed. features of this regulator are a two-legged core of 
The same firm are showing examples of their | transformer construction, two coils, which are wound 
rolling motors, which are intended for such opera-| round the top and bottom, respectively, of one of 
tion as driving conveyors and scraper loaders. | these legs, and a short-circuited coil, which can be 
They are of the squirrel-cage type, and their cylin- | moved up and down between these coils on the same 
drical shape enables them to be rolled into position | leg, as shown diagrammatically in Figs. 46 and 47, on 
on a cradle mounting, as shown in Fig. 45. In| the opposite page. This moving coil is entirely iso- 
order to ensure interchangeability, the barrel is | lated from the electrical system, so that no slip rings 
|accurately machined on the outside to a standard | or sliding contacts are required. As is well known, 
|size, so that once the strap or cradle is lined up| the variation that has to be dealt with on trans- 
'and bolted down any motor of the same frame size | mission and distribution circuits does not exceed 
jean be rolled into it with the certainty that the | 10 per cent. or 20 per cent., and this can be corrected 
jalignment and centre height will be correct. The| either by using a suitably-tapped transformer or 
|starter, which in the type illustrated is built on,| by employing additional windings on the regulator 
is of the direct type and is fitted with three thermal | itself. The second method is of more general 
overloads, a no-volt coil, where necessary, and pilot | application, and in order to obtain both increases 
|contacts for the gate-end switch control. It can|and decreases of voltage, two coils, r and /, are 
be operated from either side. The socket for the| connected in series with the line, and are wound 
standard plug is easily removable and is replaced| with such a number of turns that the voltage 
by a cover plate when the motor is being rolled| across them is a constant fraction, say one-tenth, 
| from one position to another. The mechanism is of | of that across the adjacent main coil. With the 
| self-contained unit construction and can be with-| moving coil in the minimum position, as in Fig. 46, 
drawn complete from the case. It is completely | the output voltage will be 100 + 0°5 — 9-5 
linterlocked with the cover and plug, so that the} 91, while when the moving coil is in the maxi- 
former cannot be removed when the switch is on,| mum position, as in Fig. 47, the voltage will be 
| neither can the switch be closed until the cover has| 109, the total variation being thus 9 per 


|been replaced. The current cannot be broken on| cent. of the input voltage. 
ithe plug. 











The switch contacts are of the con-| Generally speaking, the iron core, coils, insulation 
tactor type and have a self-cleaning action. They| and structural work of these regulators are built 
|are enclosed in are shields of the box type. Each} on the same lines as a static transformer, so that 
motor is subjected to an internal pressure of 150 Ib. | they can be used on high voltages and heavy currents, 
per square inch before leaving the shops. | and the need for series and shunt transformers is 
| The close attention, which is now being paid to| avoided. The coils are wound in sections and 
the problem of voltage variation on electricity! are of the disc or cross-over types, depending on 
supply systems, is reflected in the equipment/the current and voltage. Coil supports, spacers 
which is becoming available for automatically | and oil-cooling ducts are provided where necessary. 
| dealing with this problem. A firm, which has| Very small sizes for indoor operation may be ait 
| played a leading part in the developments in this | insulated and air cooled, but in all other cases oil 
| direction, is Messrs. Ferranti, Limited, Hollinwood, | is used as a cooling medium, the tanks being of th: 
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plain, tubular, or radiator patterns, depending on 
the output. A view of a 300-kVA, 6-6-kV, single- 
phase regulator appears in Fig. 49. As will be 
seen, it is of the divided-core type with three legs, 
though only the centre leg is wound. In the 
smaller sizes, the moving coil is carried in a non- 
magnetic frame, which is operated by a square- 
threaded shaft, but, in the larger sizes, as shown in 
the illustration, it is supported by two square- 
threaded vertical shafts and is driven by an 
induction-disc motor through skew and worm gears. 
The motor consists essentially of two iron-cored 
coils mounted on each side of a copper dise forming 
the rotor. A condenser is connected in series with 
one of the coils and the flux interactions in the rotor 
provide the driving torque. 

The three-phase regulators are of the rectangular- 
core type with three wound legs, as shown in 
Fig. 48, which is an illustration of a 6-6-kV unit, 
giving + 5 per cent. voltage variation on a 3,000- 
kVA circuit. The moving coils for each phase 
are held in a common framework, which is operated 
by two square-threaded vertical shafts at each 
end of the core. The induction motor is mounted 
on the top of the core and drives a horizontal 
shaft, which is connected to the square-threaded 
shafts through worm and bevel gearing. In all 
types of regulator, except the largest sizes, the 
whole of the mechanical operating gear, including 
the motor, is oil-immersed. The control equipment 
required is simple, comprising only a voltage relay 
and contactors to initiate the operation of the 
regulator in the correct direction, as the circuit 
pressure varies, a mechanical brake to prevent 
over-running, time-delay relays to prevent opera- 
tion on sudden and momentary changes of voltage, 
ind limit switches to cut out the motor when it 
reaches the extreme ends of its travel. 

Messrs. Ferranti are also exhibiting examples of 
their " tail-end ” booster, which has been designed 
‘o maintain the voltage constant within reasonable 
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limits at the end of a distributor along which the 
drop is considerable. The standard pattern has 
been designed to give a boost of 6 per cent. in two 
3 per cent. steps, the first coming into operation 
at about half load, and the second at three-quarters 
load. Operation is directly controlled by the 
current, so that no sensitive voltage relay is neces- 
sary. An inside view of a 25-kVA three-wire 
single-phase booster of this kind is given in Fig. 51, 
from which it will be seen that it consists essentially 
of a transformer, the secondary of which is in series 
with the line. At light load, with one of the 
switches closed and the other open, the primary of 
the booster is short-circuited through half a 
reactor winding, and no boost is applied to the line. 
When the load reaches such a value that the tail- 
end voltage has to be raised, i.e, at about half 
load, the second switch closes and all the reactor is 
connected across the supply, thus acting as an 
auto-transformer and applying half voltage to the 
booster primary, so that a half boost is given to 
the line. When the load increases to about three- 
quarters full value, the first switch opens, so that the 
booster primary is connected across the full voltage 
and gives full boost to the line. The switches are 
interlocked to prevent both being open at the 
same time, and their operating current can be 
adjusted to suit the circuit conditions. These 
boosters are made with outputs of 10 kVA, 15 kVA 
and 25 kVA for single-phase two-wire circuits, and 
with an output of 25 kVA for single-phase three-wire 
and three-phase four-wire circuits. 

Fig. 50, page 194, shows a modification of this 
firm’s polyphase meters, the construction of which 
has been fully described on previous occasions. This 
is interesting from the fact that a disc with an 
insulated centre is used, thus rendering it possible 
to employ only one single disc for a meter of either 
two or three elements. These elements are suitably 
spaced around the disc, the result being, it is 
claimed, a great reduction in bulk and weight, with 
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a consequent minimum of wear on the jewel and 
pivot. The spacing of the elements also results 
in a very much smaller out-of-balance pull on the 
rotor. Another item of interest to users, which 
has been incorporated in the single-phase meters 
shown, is a terminal “ splitter” block which, it is 
stated, entirely overcomes the difficulty that has 
been experienced in bringing several circuits into 
the terminal. For instance, it facilitates the 
connection of lighting, heating and cooking circuits. 

Reference must also be made to a new model of 
mains-operated electric clock, which, with the 
extensions of frequency-controlled systems is likely 
to find increasing use on the grounds of simplicity, 
accuracy and low running cost. This is the alarm 
model, which, it is claimed, has all the advantages 
of the firm’s well-known synchronous clocks, but it 
is fitted, in addition, with a buzzer alarm, which 
wakes the sleeper both gently and inexorably. The 
alarm is fully automatic and when quietened in the 
morning does not require to be set for the following 
day. This valuable feature is the result of designing 
the mechanism on a twenty-four hour basis, so that 
it will operate either at night or in the daytime. 
It is interesting to note that these synchronous 
clocks can also be operated from direct-current 
mains when rectifiers are employed for transforming 
purposes, the pronounced third harmonic ripple 
from this equipment, which is equivalent to 150 
cycles per second, being utilised for this purpose. 
This higher frequency is compensated by suitable 
alterations to the gearing, while the voltage must 
be raised to provide adequate flux for operating 
the motor. 

Messrs. The United Steel Companies, Limited, 
Moss Bay, Workington, are exhibiting a comprehen- 
sive display of their iron, steel, and allied products. 
Among the firms in this association, Messrs. Samuel 
Fox and Company, Limited, are showing cold- 
worked steels in strip and wire form, including 
welding wires for electrodes in special alloys and 
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stainless-steel qualities. The display includes actual | 
products in which “Silver Fox”’ stainless steels | 
have been employed, such as dairy, brewing, and 
food-preparing apparatus. A new product in this | 
country is lacquered steel strip, and the firm are | 
able to supply this material in 50 standard colours, 
with glossy or matt finish. The strip can be 
blanked, stamped, or perforated without the | 
lacquer chipping or flaking, and its applications 
cover a wide field. A display of machined parts | 
made from “ Stocksbridge”’ alloy steels for the 
iircraft and general engineering industries is shown. 
rhis includes many parts forged by the associated | 
firm of Messrs. Daniel Doncaster and Sons, Limited. | 
\ typical exhibit is a connecting rod made for the | 
North Western Railway of India in “ Tormol” | 
This steel has an advantage over carbon 
steel for railway use, in that parts made from | 
it are much lighter for a given strength. | 

Examples of the uses of ** Phoenix ” (Standardised) 
rapid machining steel are also shown. This steel is | 
claimed to surpass all other free-cutting steels. It 
can be machined at speeds up to and beyond 400 ft. 
per minute. To illustrate their “ Hicore 90” alloy 
steel, Messrs. Fox are showing a set of agricultural | 
machinery gears. As indicated by its name, 

Hicore 90" has a core strength of 90 tons per 
square inch, and permits a thinner, well-supported | 
case, Which minimises chipping trouble. 

A full range of sections made by Messrs. The 
Frodingham Lron and Steel Company, Limited, is 
also shown, together with pressings made from | 
plates rolled by Messrs. The Appleby Lron Company, 
Limited. Included in the products shown by these | 
two branches are mine arches and steel pit props. 
The latter includes an example of the Frodingham 
patent collapsible steel pit prop. This prop 
constructed so that the head attached to 
body of the prop by means of a yielding joint. 
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operating a detachable lever on this joint, the head | : 


of the prop collapses, and withdrawal of the prop | 
is thus facilitated. There is also a display of ferro- 
conerete bars, cut to length, hooked and bent to 
shape, as supphed by United Strip and 
Bar Mills. This service of supplying bars ready for 
fixing much appreciated by contractors. To 
illustrate the other product manufactured by this 
branch, a coil of hot-robed steel strip weighing 
5 ewt. is exhibited. The associated firm of Messrs. 
Daniel Doncaster and Sons, Limited, make a wide 
variety of for railway, aircraft, ship- 
building and the general engineering trades, and | 
smong two pyramids of crusher 
balls, as supplied for ore and cement crushing, and 
a furnace convevor chain in heat-re 
sisting steel. Two of these chains have recently been 
supplied to Messrs. British Furnaces, Limited, forthe 
Ford factory. The chains were 48 ft. and 60 ft. | 
long, respectively. The Workington Lron and 
Steel branch exhibiting 
showing the various grades of their irons. 
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are also showing an ingot mould, and rolls 
and castings made from “ Workington” and 
“UCO” irons. On the Rotherham Industrial 
Development Association’s stand, the Steel, Peech 
and Tozer branch are showing specimens of forgings, 
and a solid rolled-steel railway wheel. 

Messrs. McKechnie Brothers, Limited, Rotton 
Park-street, Birmingham, 16, display a very 
comprehensive range of extruded brass, bronze and 
white-metal rods, sections and stampings, chill- 
cast phosphor-bronze and gunmetal bars for bushes 
or bearings, and various alloys. 
extruded sections afford an excellent idea of the 
many sections which can be produced by this 
process, and include shop front, casement and other 


sections, together with those of a more intricate | 


nature used in the engineering and electrical trades. 
These sections are produced to such close dimensions 
that machining is cut down to a minimum, and in 
many cases can be entirely eliminated. 

While the stand of Messrs. Carron Company, 
Carron, Stirlingshire, is mainly devoted to domestic 
appliances, engineers will find some space devoted 
to their industrial needs. Included in the display 
is a selection of drop forgings which the company 
have supplied to the order of government depart- 


| ments, shipbuilders, motor-car makers and engineers | 


generally. These forgings embrace stock patterns, 
1s well as those made to suit customers’ special 
requirements. 

Repeated references have made in 
columns to the filters made by Messrs. C. G. Vokes, 


been our 


Limited, Vokesaccess House, 59-57, Lower Rich- | 


mond-road, Putney, 8.W.15. The firm are ex- 
hibiting a wide range of filters at the Fair, including 
examples similar to those supplied to Messrs. [raq 
Petroleum Company for their pipe line in the Near 
Kast. This order of air filters for the 
main and auxiliary Diesel engines, for the electrical 
generators and also for the compressors and such 
subsidiary plant as the portable welding sets. In 
addition, five-ply and three-ply pattern aeroplane 


consists 


| filters are shown, together with an aircraft exhaust 


silencer, and also examples of the Vokes-Blanvae 
car and commercial vehicle 
use. On account of the close attention that is now 
being given in this country to the development of 
locomotives and rail cars with heavy oil engines, 


type air filters. The latest practice on such vehicles 
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Panet-TypPe Arr FILTER; Messrs. 
C. G. Vokes, Liirep. 
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_is to isolate the engine compartment, and to ensure 
| that only clean air enters this space by taking the 
whole supply through panel filters mounted on the 
side of the locomotive or rail car. In this way, full 
| protection is afforded from grit and sand under all 
climatic conditions. The Vokes panel-type filters, 
| of which an example is illustrated in Fig. 52, on this 
| page, include dry and oil-wetted filters for every 
type of service. The panel units are intended for 
dealing with a large volume of air at a low suction 
pressure, such as in ventilating and blower systems. 
The felt filtering medium is arranged in the form 
of a number of parallel fins carried on wire screens 
|and mounted in a substantial frame, as illustrated in 
the photograph reproduced. The smaller capacity 
units, such as the one shown, are of sheet steel with 
oxy-acetylene welded seams and angle iron stiffeners. 
| Other recent filters manufactured by the same firm 
were described in ENGINEERING, vol. cxxxv, page 
| 244 (1933). 

The exhibit of Messrs. Fletcher Miller, Limited, 

Alma Mills, Dukinfield, Manchester, includes 
Cooledge, a water-soluble cutting oil of high con- 
lcentration, giving effective lubrication and cooling 
in all metal-cutting operations, together with a 
variety of other coolants for special purposes. 
Other products shown are Solvex metal de-greasing 
compound, quenching and tempering oils, and case- 
hardening compounds. Another product shown is 
Rodol rust preventive in solid and liquid form 
for sealing any metal against rust, oxidation, or 
‘corrosion. The value of this product is strikingly 
brought out by two steel gauges, one coated with 
|Rodol, while the other has been treated with a 
|mineraloil. While the former isin perfect condition, 
| the latter shows extensive pitting. 
Messrs. Fredk. Pollard and Company (Bearings), 
| Limited, of Leicester, are showing ball, roller and 
| thrust bearings, together with flexible roller bearings, 
manufactured at their new bearing works, Tyburn- 
road, Erdington, Birmingham. Messrs. Peter Stubs, 
Limited, Warrington, are demonstrating the pro- 
cesses of file manufacture, the latest type of machine 
| being in operation on their stand side by side with 
jan exhibition of hand manufacture, as practised 
by the company 160 years ago. A complete range 
|of precision files is also shown, these representing 
ja new British industry, as until recently such files 
| were imported. 

The products of Messrs. Cochran and Company, 
Annan, Limited, of Annan, are represented 
|by the boiler which on permanent loan to 
ithe Exhibition authorities for supplying steam 
for heating a large portion of the Exhibition 
building. The boiler is 7 ft. in diameter by 15 ft. 
high. It has a heating surface of 600 sq. ft. and 
is built for a working pressure of 100 lb. per squart 


li The boiler is fitted with a Meldrum forced 


1s 


nch. 


|particular interest attaches to the firm’s panel- | draught grate to utilise low-grade fuel and to reduc 


smoke emission to a negligible amount. 
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INTERFERENCE BETWEEN POWER 
AND COMMUNICATION CIRCUITS. 


WHEN a communication circuit, such as that 
used for telegraphic, telephonic or signalling pur- 
poses, lies within the electrostatic or electromagnetic 
field of a power circuit, magnetic and electrical 
effects are induced in the former, which may give rise 
to disturbances, and even to danger. The electro- 
static charge that arises is caused by the alternating 
electric field surrounding the power line having a 
difference of potential between itself and earth. It 
varies directly with the potential of the disturbing 
line and depends on the capacities of the communi- 
cation line to the disturbing line and to earth. 
The charging current is proportional to the fre- 
quency of the inducing voltage and to the length 
of the line. On the other hand, the alternating 
magnetic field produced by the current flowing in 
the power line generates an electromotive force in 
the communication line by mutual induction, this 
electromotive force being dependent on the current, 
frequency, length of parallelism and the mutual 
inductance itself. Now the alternating current 
flowing in a power line, which is, of course, roughly 
of sinusoidal form, may be analysed into a funda- 
mental and its harmonics. In the case of telegraph 
circuits, in which the frequencies of the main 
components of the currents transmitted are less 
than 300 cycles per second, the disturbance is 
mainly caused by the fundamental and the lower 
harmonics of the power current, while in the case 
of telephone circuits it is the higher harmonics 
which produce noise and reduce the transmission 
value to a greater or less extent. 

The currents and voltages in power circuits can 








be conveniently divided into balanced and residual, 
the former being made up of those components 


the latter of those to which this does not apply. 
Thus an overhead traction circuit with an earth 
return is completely unbalanced with respect to 
earth and its total voltage and current are therefore 
residual, The inductive effects of these residuals 
are comparatively much greater than those of the 
balanced components and are additive. Residuals 
are also greatly increased during abnormal condi- 
tions, such as switching operations and faults, and 
contain a greater proportion of harmonics than the 
| balanced currents and voltages. 

| The shape of the current and voltage waves and 
the relationship of their fundamental and harmonics 
depend to a large extent on the design of the 
machinery producing them or connected in the 
cireuit for other purposes. Attention to this point 
is therefore essential, if disturbing effects are to be 
eliminated or reduced. For instance, in salient 
pole alternators, harmonics may be largely avoided 
by shaping the pole shoes, so that the air gap is 
increased from the centre of the pole pitch to the 
pole shoe tips or, in the case of non-salient pole 
machines, by suitably chording the windings. 
A toothed armature may be made to give the 
same results as a smooth core armature by skewing 
either its slots or the edges of the pole shoes along 
their axial length by an amount equal to a tooth 
pitch. Third and higher harmonics in transformers 
can be reduced by connecting one or both windings 
in delta, so as to provide a low impedance path 
and thus to cause a small resultant third-harmonic 
flux. In the case of single-phase commutator 
motors, the effect of the high frequency currents 
induced in the commutating coils can be reduced by 
connecting a condenser across the field winding, 
while the disturbance due to mercury rectifiers, 
a very prevalent cause of trouble, can be mitigated 
by the employment of resonant shunts. 

Remedies of this kind, and there are many of them, 
do not, however, takecare of the inductive effects due 
to the lines themselves, which are in turn caused 
by switching operations, faults and atmospheric 
disturbances. Disturbances arising from these 
causes may, however, be reduced by avoiding 
excessive conductor spacing, arranging the con- 
ductors at the apexes of an equilateral triangle, 
transposing the line at intervals, and ensuring as 
far as possible that the load shall be balanced 
between the phases. The communication circuits 
themselves may also be treated by similar methcds 
and may incorporate special apparatus, such as 
vacuum tubes, coherers or coils to give added 
protection. Even so, men working on communi- 
cation circuits may be injured by disturbances in 
the power lines, and the acoustic shock caused by 
the same disturbances in instruments connected to 
these circuits may be unpleasant, if nothing worse. 

So far, we have treated the problem of the disturb- 
ance and danger caused to communication circuits by 
power lines and the methods that have been sug- 
gested to reduce these effects from the qualitative 
aspectalone. To stop at this point would, however, 
be to shirk the greatest difficulty, for it is only 
when the question is examined quantitatively 
that its real complications appear. The reason 
for this is the very large number of variables that 
have to be taken into consideration, and it is this 
very large number of variables and the difficulty 
of evaluating them which explains why, in a report* 
prepared by the British Electrical and Allied 
Industries Research Association in 1929, and 
containing a summary of the work that had been 
done in Europe and America up to 1925, it was 
necessary to state that the method of calculation 
which should be adopted for estimating the voltage 
induced in a communication circuit by a power 
circuit with earthed neutral under short-circuit 
conditions was still an outstanding problem. 








whose algebraic sum at every instant is zero and 


That this state of affairs was not due to any lack 
of investigations is shown by the fact that references 
to no fewer than one hundred and thirty-three 
publications are made in this report. Again, in a 
second report,t published in 1931, and containing a 
summary of the information obtained between 
1926 and 1929, though eighty further publications 





~ * See Journal of the Institution of Hlectrical Hngineere, 


vol. lxviii, e 587 (1930). 
t J the Institution of Electrical Engineers, vol. 
lxix, page 117 (1931). 
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were referred to, it still had to be admitted that 
though the effects on communication circuits 
of the proximity of power circuits might be well 
known, an exact pre-calculation of their magnitude 
was still in many cases impossible. 

This subject is, of course, of international 
importance, and besides being dealt with by ourown 
Electrical Research Association and by bodies such 
as the Verein Deutscher Elektrotechnicher and 
the Californian Railroad Commission, it has quite 
rightly received the attention of such authorities as 
the Comité Consultatif International des Com- 
munications Téléphoniques & Grande Distance and 
the Commission Mixte Internationale pour les 
Experiences relatives 4 la Protection des Lignes de 
Télécommunication et des Canalisations Souter- 
rains. The results are gratifying, for according to 
Mr. W. G. Radley and Dr. 8. Whitehead, who read 
a paper on the subject before the Institution of 


Electrical Engineers on Thursday, November 23, | 


although a further study of certain questions is still 
needed, theory and experience are now available 
which enable the amount of interference likely to 
occur in a given case to be calculated at least approxi- 
mately. They have reached this conclusion as 
the result of experiments, which have enabled the 
relative loss caused by disturbing currentsof different 
frequencies in a telephone line to be measured. 
In fact, by taking a simple quadratic law and thus 
avoiding many of the complications of the earlier 
calculations, it is possible to express any noise 
in terms of an equivalent electromotive force at 
800 cycles per second, that is, the mean frequency 
of speech transmisson by telephone. This disturb- 
ance may be either calculated or measured by 
apparatus that has been developed for the purpose, 
and allows the equivalent disturbing voltage, 1.¢., 
the electromotive force at 800 cycles, which when 
applied to the power line produces the same dis- 
turbance in a neighbouring telephone line as the 
operating voltage of the power line with all its 
harmonics, to be expressed as a percentage of the 
total voltage. This percentage is known as the 
telephone interference factor, and by suitably 
designing the apparatus it can usually be kept 
between 0-5 per cent. to 1 percent. Further, if the 
earth current, which is usually the chief disturbing 
element, is known, it can be used to calculate the 
induced electromotive forces in any neighbouring 
communication line, though the actual noise is a 
function of the unbalance of the circuit and the 
exuct relationship is still undetermined. To obtain 
the resistivity of the earth which is necessary for the 
application of this method, induction tests with 
actual or model circuits may be used, or a search- 
coil or four-electrode survey may be employed, 
depending on whether a source of earth currents 
exists or not. It is emphasised, however, that 
interference is best decreased by the suitable choice 
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waters being seriously polluted. In the Report for 
the year ending June 30, 1933, issued last week,* 
by the Department of Scientific and Industrial 
Research, attention is drawn to the fact that 
although the water supplies of the country as a 
result of systematic research and the application 
of scientific methods are, as a whole, far less liable 
to harmful contamination than was the case some 
| vears ago, the need for even greater watchfulness 
is sometimes emphasised by outbreaks of water- 
borne disease. 

Without the constant and careful watch main- 
tained by the Metropolitan Water Board, the out- 
break of paratyphoid in Epping in 1931 might have 
spread rapidly and become extremely serious. 
The trouble, the report states, was soon traced 
to the consumption of infected milk, and it might 
jeonsequently have been supposed that the water 
| supply was not involved. “ Part of the sewage 
of Epping, however,” the report continues, “ after 
treatment on land, discharges into Cobbins Brook, 
which enters the River Lea above the Metropolitan 
Water Board’s intakes from that river. Samples of 
the sewage effluent still contained paratyphoid 
bacilli at the end of June, 1933.” The water from 
Cobbins Brook is very greatly diluted when it enters 
the Lea, and the water taken from the Lea is given 
about four week’s storage in the Walthamstow 
Reservoirs and slow sand filtration before distribu- 
tion, but to ensure safety, chlorination was applied 
to the Brook water below the last source of con- 
tamination in February, 1931, and this has since 
been continued. In addition, the filtered water has 
been treated with ammonia and chlorine, and for 
a short period the River Lea was not used for 
supply. As the Board rightly points out, many 
rivers which are at present to some extent polluted 
will have to be used in the future as sources of supply, 
after treatment, to meet the increasing demands of 
domestic and industrial requirements. Improve- 
ments in the condition of the river waters are 
urgently required, if costly methods of water treat- 
ment and possible dangers to public health are to be 
avoided. 

The question of providing methods for reducing 
the quantities or improving the compositions of 
different domestic and trade effluents is intimately 
associated with any improvement in the waters of 
rivers or streams, and the investigations described 
in this report are directed to this issue. 

In earlier experiments on the purification of beet 
sugar factory effluents, by biological oxidation on 
large-scale percolating filters at the Colwick factory, 
several hundred strains of bacteria were isolated 
for physiological examination. From the result 
of examination it appears that, in general, those 
species most active with carbo-hydrates also most 
readily attack the salts of the organic acids. There 
| may, it seems, be some advantage in adding phos- 








of generators and transformers on the one hand | phate to beet sugar factory effluent to be treated 
and by the employment of natural impedances jon @ percolating filter, especially during the early 
and filter and earth wires on the other. The | Stages of operation of the filter to encourage the 
employment of cables instead of overhead circuits | rapid development of the active biological film 
brings about a further mitigation, and improvement | necessary for efficient purification of the effluent. 
can also be effected by suitably designing the cable | In recent years there have been many instances 
sheaths, by balancing the communication circuits of the serious pollution of rivers and streams by 
and by the correct choice of earthing methods. The effluents from milk-collecting and distributing depots 
procedure actually adopted depends on cost, | and from factories making milk products, and pollu- 
practicability and convenience, but its determina- | tion of this kind 18 likely to become even more serious 
tion will be greatly assisted by a study of the paper, | ™ the . future with further development towards 
which indicates the advances that have recently centralisation in this industry. 
been made towards the solution of a very difficult In many respects the problem of treatment of 
problem. It is a little unfortunate, however, that | liquid wastes from dairies is similar to that of the 
the paper has been almost entirely written from | tTeatment of beet sugar factory effluents. Successful 
the point of view of the specialist. It may not, | results have been obtained at the Rothamsted Ex- 
therefore, receive the uttention it would have | PeTimental Station, by treatment of the effluent in 
attracted had it been prepared with more of an | WO Stages. In the first stage the effluent is stored 
eye on the general reader |in a tank for one or two days, when fermentation 
' | occurs with the separation of fats and protein. The 
' | liquid from the fermentation process is then oxidised 
THE POLLUTION OF WATER. _ in percolating filters. Further experiments are now 
Tue Water Pollution Research Board was con- | in preg ce find out what conditions are mane — Ta 
stituted in 1927, and has now, therefore, been six | for ‘ore efficiency in the treatment for parisea- 
years in existence. In its report for 1932, a brief | a, Methods for the disposal of the sludge which 
review was made of the effects of different factors | separates during preliminary storage or fermentation 
on the nature and amount of the sewage and in- | of the effluent, and methods of treatment of wastes 
dustrial effluents discharged into the rivers and contasning whey or other milk products, will be in- 
streams of this country, and the amounts of such | vestigated later. 








Cellulose is an important constituent of domestic 
sewage and of certain trade wastes, and the Board 
have carried out at Rothamsted preliminary experi- 
ments on the biological oxidation of aqueous suspen- 
sions of cellulose, in the form of wood pulp, by means 
of percolating filters and the activated sludge process, 
Satisfactory results were obtained with percolating 
filters, and approximately 70 per cent. of the cellulose 
was oxidised when the suspension was filtered at a 
rate of about 100 gallons per day per cubic yard of 
filtering material. 

A new form of apparatus has been tried at the 
Department’s Chemical Research Laboratory for 
the examination of different base-exchange materials 
as regards their softening powers for waters contain- 
ing different salts of calcium and magnesium in 
varying amounts. 

In the investigation of the activated sludge process 
at the London School of Hygiene, it has been shown 
that bacteria or bacterial enzymes must be present 
if oxidation of domestic sewage by dissolved oxygen 
is to occur. Inoculation of the sterile sewage with 
a small amount of untreated sewage or with pure 
strains of some kinds of bacteria at once initiates 
absorption of oxygen. From recent experiments 
conducted by the Board, it seems that enzymic 
activity alone can promote the biological oxidation 
of sewage. 

Although the Board has undertaken no new work 
during the year, except an investigation into the 
effect of the discharge of crude sewage on the 
amount and hardness of the deposits in the estuary 
of the River Mersey, steady progress has been made 
in the investigation of some of the more important 
problems in connection with the pollution of water. 





REMINISCENCES OF PHYSICS. 


THe large audience that was present at the 
Royal Institution last Friday evening received a 
striking illustration that the manner of a discourse 
is often as important as its matter. Sir Joseph 
Thomson, returning once more to a stage which 
he has often adorned, delivered a lecture on 
‘Reminiscences of Physics and Physicists” which 
at once instructed and amused his audience. Its 
content was, however, both wider and more narrow 
than this title would at first indicate. 

He began by saying that he proposed to discuss 
certain events which had occurred at the Royal 
Institution in the course of the sixty years during 
which he had been connected with it, and that he 
thought the best way in which to do this was to 
take certain outstanding discoveries as a basis for 
what he had to say. Unfortunately for his thesis, 
though fortunately for his hearers, he immediately 
departed from his text by giving an account of his 
student days at Owens College, Manchester, where 
he had been sent at the age of fourteen to fill in 
time until he could be apprenticed as an engineer. 
One reason for this course was that John Hopkinson, 
after a successful career at the College, had just 
before gone on to Cambridge, where he afterwards 
became senior wrangler. At that time, Owens 
College was housed in premises in which Cobden 
had once lived, the engineering lecture room being 
accommodated in a stable, and the drawing office 
in the hay loft, which could only be reached by an 
outside ladder. These disadvantages were, how- 
ever, more than compensated by the high qualities 
of the staff, which included Roscoe, Balfour Stewart, 
Osborne Reynolds, Williamson, Bryce, the historian, 
Adolphus Ward, and Stanley Jevons. The students, 
of whom there were never more than 300, numbered 
Schuster and Poynting among their ranks, as well 
as seven others who afterwards became professors 
at either Oxford or Cambridge. They received as 
good a scientific instruction as was available even 
nowadays. The methods were, perhaps, un- 
orthodox, since Barker, who was one of the best 
mathematical lecturers he had ever known, taught 
him quaternions before analytical geometry, 40 
ordering of things which, though it could not, 
perhaps, be generally recommended, added zest to 
life and made for harder work. 

Osborne Reynolds, too, who formed a connection 
between Manchester and the Royal Institution, 
was one of the most original and independent of 





effluents which can safely be taken without the | * HLM. Stationery Office. Prive ls. 6d. net. 


teachers. He never did anything like anyone else. 

















ENGINEERING. 





197 











or expressed himself like anyone else. It was 
difficult to take notes at his lectures, the result 
being that the student had to read his text-books 
more diligently. In fact, it was only at the Friday 
evening discourses that he expressed himself so that 
he could be immediately understood. He was a 
great personality, one of his outstanding charac- 
teristics being that when he became stuck with a 
problem he began to think it out for himself from 
the beginning. This was a better way than that 
of forming a bibliography, because the chances were 
that if the items in that bibliography were read, 
the mind would be harmfully biased. Sir Joseph 
then referred in some detail to Osborne Reynolds’ 
work on the discontinuity of the motion of a fluid 
flowing through a pipe, on the calming of waves by 
rain, on lubrication, and on the drying of sand under 
different conditions. From the latter Reynolds 
had worked out a theory of the universe, which 
was the only purely mechanical system which 
accounted for all our physical evidence. 

Coming to work which had actually been carried 
out, or first described, at the Royal Institution, 
Sir Joseph mentioned the Crookes radiometer, 
which had been devised to discover whether light 
was responsible for certain differences which occurred 
in the determination of the atomic weight of 
thallium, and the work of the same physicist on 
the discharge of electricity through gases and the 
deflection of the rays by a magnetic field. Dealing 
with the work of Dewar on low temperatures, the 
lecturer remarked that science and society both 
owed this investigator a tribute for his invention 
of the vacuum jacket, and it was a pity that the 
large number of flasks, which now embodied this 
principle, were not in some way associated with his 
name. In the course of his researches on low 
temperatures, Dewar had discovered a method of 
producing very low vacua, and this had been largely 
employed on the many experiments that had been 
made into the nature of electricity. The discovery 
of argon by Rayleigh and Ramsay was also closely 
connected with the Royal Institution, the success 
being largely due to the skilful use of the balance. 
It might further be mentioned that the discovery 
of the electron was also first announced at the 
Royal Institution and not at a meeting of the 
British Association, as was generally supposed. It 
was only right to add, commented Sir Joseph, that 
it did not receive immediate acceptance, and that 
he had been accused by more than one eminent 
scientist of “leg-pulling.” On that note we may 
close a very inadequate account of one of the most 
delightful lectures to which it has been our good 
fortune to listen. 


INsTITUTION OF ELECTRICAL ENGINEERS 
ANNUAL DINNER. 


THE conscientious reporter who attempts to deal 
with the speeches delivered at the Annual Dinner 
of the Institution of Electrical Engineers, which was 
held at Grosvenor House, Park-lane, London, W., 
on Thursday, February 8, under the presidency of 
Mr. P. V. Hunter, finds himself in a difficulty. To 
set out the many genial and humorous remarks in 
cold print would be to rob them of much of their 
bloom, and it would be equally impossible to trans- 
late into the same medium the good fellowship, 
which was the distinguishing mark of the occasion. 
We must, therefore, confine ourselves to recording 
the little of technical interest that was said, and 
leave our readers to fill in the rest from their experi- 
ence. The toast of “ The Institution ” was proposed 
by the Minister of Transport (The Hon. Oliver 
Stanley, M.P.), who expressed the hope that the 
Postmaster-General, who should have performed 
this task, had not been mislaid in the post. His 
Own connection with the electrical industry, he 
added, had been slight, but he had been a director 
of the Southern Railway—a post which gave him 
some claim to be called a friend of electricity. He 
was glad to be able to record the amazing progress 
made in British electricity in spite of the trade 
conditions. During 1933 the consumption had 
reached 13,500,000,000 kw.-hr., a 10 per cent. 
increase over the figure of the previous year, while 
on one cold day before Christmas, the London Power 


Company had generated 5,600,000 kw.-hr. during 
the course of the twenty-four hours. In reply, the 
President said that he also regretted the absence of 
the Postmaster-General, as he would liked to have 
thanked him for giving Post Office engineers the 
chance of rising to the highest administrative posi- 
tions. In responding to the toast of “‘ Our Guests” 
proposed by Colonel K. Edgcumbe, Lord Rutherford, 
after remarking that without research the electrical 
industry would be a profession without a soul, went 
on to speak of the interest of electricity to the 
physicist, and to mention a new French discovery, 
which showed that the constitution of matter was 
more complex than had been supposed. The experi- 
ments recently made by Joliot and Curie indicated 
that certain light elements emitted positrons (posi- 
tive electrons) under the action of a particles, and 
that when an aluminium foil was irradiated on to a 
polonium preparation, the emission of positrons 
did not cease immediately when the active prepara- 
tion was removed, but continued for an appreciable 
period. It was evident, therefore, that the positive 
electron must play some part in the constitution of 
matter, though it was not certain exactly how it 
was composed. These attempts to discover more 
about the form of energy with which they had so 
much to do were of interest and importance to 
electrical engineers. 


Tue Kut Barrace ScHEMeE. 

Tenders are now being invited by the Iraq 
Ministry of Economics and Communications for the 
construction of a barrage, head regulator and 
3,000 m. of drainage canal at Kut, 342 km. 
below Baghdad. The barrage, which is to be built 
across the River Tigris, will be 500 m. long and 
will be constructed in mass concrete with a facing 
of moulded blocks of the same material. It will 
have 56 openings, each about 6 m. wide, which 
will be controlled by sluice gates. At one side of 
the barrage there will be a navigation lock 16-5 m. 
wide and with a usable length of 80 m. There will 
also be a fish ladder. A road 4 m. wide, with two 
footways, will be constructed on top of the barrage, 
while a short distance up stream will be a head 
regulator through which water will be diverted 
into an irrigation canal 3 km. long, and thence 
into the Hai river, which flows between Kut and 
Nasiriyah on the Euphrates and is at present dry 
at certain seasons. The consulting engineers are 
Messrs. Coode, Wilson, Mitchell and Vaughan Lee, 
5, Victoria-street, London, 8.W.1, and the drawings 
and specifications may be inspected at their offices, 
as well as in Baghdad. Tenders must be submitted 
before noon on May 5, 1934, to the Ministry of 
Economics and Communications at Baghdad. 


TimBER RESEARCH. 

In view of the number of inquiries received from 
the timber industry, architects, and others regarding 
the work carried on at the Forest Products Research 
Laboratory of the Department of Scientific and 
Industrial Research, at Princes Risborough, Bucking- 
hamshire, the new director, Mr. W. A. Robertson, 
has arranged to hold a series of open days at regular 
intervals. The first of these visits, at which we 
were privileged to be present, took place on 
January 23, when a tour was made of all the more 
important sections of the laboratory, and the work 
done in each briefly explained by the officers in 
charge. As it has been our practice in the past to 
comment on the reports of mvestigations issued 
by the Laboratory from time to time, we will limit 
our account, in the present instance, to a brief 
allusion to a few of the more important researches 
now being carried out. The work of the timber- 
physics section—which, incidentally, is the youngest 
in the Laboratory, having been established about 
three years ago—includes the measurement of the 
proportion of void space in wood, termed the cell- 
space ratio. This is accomplished by measuring, 
by means of a photo-electric cell, the amount of 
light which penetrates through a thin section of the 
wood. In the case of ash about 42 per cent. of the 
section is void, but the proportion may vary from 
as little as 15 per cent. in Lignum-vite to as much 
as 80 per cent. in Balsa wood. Among other 
researches, investigations are being conducted in 
the wood-chemistry laboratory, regarding the food 


powder-post beetles. The former have been proved 
to feed on the carbohydrates of the cell walls of oak 
heartwood, while the latter have been shown to 
exist on the cell contents of oak sapwood. The 
actual food material, it has been stated, is starch, 
and this has recently been isolated, in appreciable 
quantity, from oak sapwood in this laboratory. 
Work in the mycology section has shown that 
Burma teak, Canadian Western red cedar, and 
Australian Jarrah are timbers specially resistant to 
dry rot. Creosote is still the best and cheapest 
substance for treating timber to be used out of 
doors, while a solution of sodium fluoride has been 
found very effective against dry rot in buildings. 
In collaboration with officers from the Radio 
Research Board of the Department, an interesting 
piece of apparatus has quite recently been erected 
in the entomology laboratory. Its use determines 
at once whether a sample of timber is infected with 
larvee of the death-watch beetle or not. The 
sample is put in a small cabinet and a microphone 
placed on it. The latter is connected through an 
amplifier to a loud-speaker. When larve are 
present a continuous rustling sound is distinctly 
heard. In close co-operation with H.M. Forestry 
Commission and H.M. Post Office, exhaustive tests 
on the mechanical] strength of electric transmission- 
line poles of home-grown Corsican pine, Sitka 
spruce and Norway spruce, and the depth to which 
they may be impregnated with preservatives, are 
being conducted in the timber-mechanics and 
wood-preserving sections of the Laboratory. 


RESEARCH IN THE ELECTRICAL INDUSTRY. 


To critics who wonder why private research 
laboratories were necessary when an association 
laboratory existed, Sir Hugo Hirst made an inter- 
esting answer in replying to the toast of the “ British 
Electrical and Allied Industries Research Associa- 
tion ’’ at the annual luncheon of that body, held at 
the Savoy Hotel on Friday, February 9. He had 
found, he said, that in spite of modern works and 
machinery, and skilled engineers and designers, 
there was something lacking when it was a question 
of investigating the causes of failures. The empirical 
information available to deal with these conditions 
gave scant satisfaction, and to get at the truth of 
things research was necessary. He had also found 
that though 50 years ago England was leading 
industrially, the influence of protection and the fact 
that they were able to start where we left off had 
meant increasing successful competition from 
foreigners and had led to our gradually becoming 
“ behinders.”’ In fact, when war broke out, as far 
as invention was concerned, we were simply following 
others. He rebelled against these conditions and 
had decided to alter them, at least in his own 
organisation. When the war was over, therefore, 
he began to build research laboratories and he 
was very proud of what Mr. Paterson and his 
assistants had achieved in them. The answer to 
the question : Did it pay to have a research labora- 
tory? was: No, not directly; but indirectly it 
brought prestige, prestige brought confidence, and 
confidence brought business. That was why he 
believed in research. But the more successful 
individual research was, the more need there was 
for what he might call co-operative research, and 
he therefore hoped that the industry would support 
the Association to an even greater extent than it 
had done in the past. He saw in research a chance 
for Great Britain to secure the leadership among 
industrial nations and to develop what was necessary 
to its well-being—its export trade. 


INCREASING THE SAFETY OF THE Roaps. 


In a memorandum just submitted to the Ministry 
of Transport, the Automobile Association put 
forward suggestions for reducing the number of road 
accidents. Among these, the most important are 
that more attention should be paid to the education 
of all classes of road users, that the roads should be 
developed along more progressive lines, and that 
the off-side rule should be immediately adopted. 
In the course of the memorandun, it is stated that 
any proposals which might have for their object 
the creation of new laws to harass the motorist are 
to be deprecated, and that actually, the source of 
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important issues that have led to the present | CSC | an insignificant part in the home market. The 
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and acute depression for the locomotive industry.| 3); ” oo : ons =| ~oqay.~—- | On railway traffics in other countries similar to 
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by the world-wide difficulties of railway companies, | pated from industrial users, the outlook in the |locomotive industry can, in the absence of any 


which have rendered essential the continuation of 
stringent economy. Once more replacement has 
been deferred, though signs of an increasing demand 
for essential maintenance have at last appeared. 

The home market for independent manufacturers 
has been virtually non-existent. The railway 
companies which, in 1932, turned out some 220 
new locomotives, produced slightly fewer in 1933, 
and practically no outside orders on their behalf were 
executed during the year. In order to meet 
declining revenues a reduction of 7,700,0002. in 
expenditure was achieved during 1932, and a 
further reduction of 3.200,000/. in the first half 
of 1933, by the four groups. The requirements 
of the Southern Railway for steam locomotives 
have also been permanently reduced by turning over 
to electric traction. 

Nevertheless, the year 1933, if bad in results, 
marked a profound change in prospects. For the 


first time in many years, both passenger and goods | was at approximately 30 per cent. of the 1928 level, 
traffics showed continuous increase throughout 
the year. By the end of 1933 the decision had | 
been taken to put in hand the enormous arrears 
of replacements accumulated during the depression. 
The programme for 1034, as announced so far, 
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home market is thus brighter than for many years. 
The movement of exports was uneven, a recovery 
during the earlier months being followed by a 
relapse at the end of the year. The figures for 
1933 and previous years are given in Table I. 
Although any improvement is welcome—and 
actually 1933 exports were more than twice the 
1932 volume—the figures remain at such low levels 
that they give little cause for satisfaction. There 
was a welcome return of demand from the Argentine 
and British India, normally good customers, which 
failed almost entirely in 1932, but the volume was 
small. There was also a satisfactory increase in 
European demand. Exports of parts of locomotives 
rose from 294,0001. in 1932 to 399,0001. in 1933, 
but these figures compare with 1,232,000/. in 1930. 
No official figures of employment are available 
for the locomotive industry separately, but according 
to a private investigation, employment in 1933 


while only half of those employed were working full 
time. This suggests that the production of loco- 
motives was at from 15 per cent. to 20 per cent. of 
the level of 1913, and is in close agreement with the 


unexpected adverse development, look forward 
to a much more definite recovery in 1934. 


THE WORLD’S SHIPBUILDING. 


Art the close of 1932 the position in our shipbuilding 
industry was one of unparalleled stagnation ; not only 
was the total tonnage of the merchant shipping launched 
in this couutry during that year the lowest recorded 
since the first issue, in 1888, of Lloyd’s Register Ship- 
building Returns, but there appeared to be no prospect 
of any immediate betterment. Happily, during 1933, 
matters slowly improved, with the result that th 
position in our shipyards, at the close of last year, was 
distinctly more hopeful than seemed possible twelve 
months previously. While the total tonnage of the 
shipping launched in the United Kingdom in 1933 was 
still lower than the very low figure for the previous year. 
the tonnage commenced, namely, 242,000, was actually 
three and a-half times that put in hand during 1932, 
and present indications are that the quarterly totals of 
tonnage commenced will continue to show an upward 
tendency. The general position abroad, on the other 
hand, is not so satisfactory, the total tonnage of the 
merchant shipping under construction in foreign ship 
yards having receded from 540,223 in December, 1932. 
to 425,736 in December, 1933, a decline of 114,487 tons. 














statistics of volume of exportsin Table Iabove. As, 


As has already been pointed out in our columns, 
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is higher by 9,667 tons than that for 1932, but, with 
the exception of last year the, total is below that for 
any year since 1901. As heretofore, the figures given 
do not take into account craft exclusively intended for 
river navigation, the total tonnage of which often 
reaches a high figure. Included in France’s total was 
the largest ship launched in the world during 1933, 
namely, the 12,700-ton twin-screw M.S. Président 
Doumer, which took the water at La Ciotat. The 
largest ship launched in Denmark last year was an 
8,500-ton oil-tank motorship. A 2,560-ton train ferry 
was also launched. Italy’s totals of 3 vessels, making 
together 16,560 tons, are the lowest recorded since 
1897. The three vessels are all motorships, the largest 
being the 12,426-ton twin-screw vessel Marguerite 
Finaly, launched at Monfalcone. 

Some interesting facts regarding special types of 
vessels and machinery emerge from the summary, in 
addition to the more general statistics with which we 
have so far dealt. The steamers launched in the world 
during the year under review totalled 116, making 
together 141,738 tons; included are five vessels, aggre- 
gating 19,090 tons, in which the propelling machinery 
consisted of steam turbines, and nine vessels, comprising 
11,358 tons, to be fitted with a combination of steam 
reciprocating engines and turbines. Of the steam 
tonnage launched in the world’s shipyards in 1933, 
only about 21,000 tons consisted of steamers fitted for 
burning oil fuel under their boilers. The 195 motorships 
launched during the year under consideration totalled 
337,321 tons, as compared with 268,690 tons in 1932, 
920,495 tons in 1931, and 1,582,994 tons in 1930, Six 
vessels, making together 42,000 tons, were built on 
the Isherwood system of longitudinal framing; all of 
these are for the carriage of oil in bulk. In conclusion, 
it may be pointed out that, during the last five years 
(1929-1933), the average tonnage launched annually 
in the world has been about 786,000 less than the 
average for the last five pre-war years, 1909-13. 


LETTERS TO THE EDITOR. 
THE MEANING OF STRESS. 


To THe Eprror oF ENGINEERING. 

Srr,—I shall be glad if you will permit a final word 
as a postscript to my letter dated January 27. The 
answer to the question submitted by Mr. Satterley: 
** What sense would there be in saying a ‘ unit ’ stress of 
20 lb.-wt. per square inch ?”’ is quite simple. Because 
of the widely varying ultimate strengths of the mate- 
rials used by engineers, one unit of length cannot con- 
veniently be taken to measure the unit of area referred 
to in the question: ‘‘ What is the intensity of stress in 
some particular case?” and it is essential to state 
whether this unit is an inch, a foot, a centimetre er a 
metre. The meaning of the answer given is then quite 
clear and no further explanation is required. 

As regards the case of the piece of string cited by 
Mr. Satterley, it will be noticed that the standard 
definition quoted by me also covers the name of the 
reaction of the string to the applied load, as “ tension ” 
clearly means “ stress arising from a pulling force.” 

Yours faithfully, 
W. Booru, A.M.I.C.E. 

Eston, Yorks. 

February 3, 1934. 


THE ARCHED DAM. 
To tae Eprror oF ENGINEERING. 

Sm,—Your Editorial on “The Arched Dam,” 
appearing in the November 24 issue of ENGINEERING, 
is quite interesting. As you say, the main conclusions 
in the reports published on “ Arch Dam Investiga- 
tion ” are mainly negative in character. 

The Stevenson Creek Dam, Cal., on which most of the 
tests were concentrated, and there were many of them, 
is not an arch dam in action, regardless of what it may 
be called, and that is, in the writer’s opinion, the 
main reason for the unsatisfactory showing. 

It will be apparent by just looking at a plain view of 
this dam, that the dam is too flat to act principally as 
an arch dam, it approa:hes the shape of a straight 
beam too much, especialiy at lower elevations. 

To start with, the dam site was artificially shaped 
as a regular “ V,” slightly rounded at the bottom. 
On such a site, it would have been easy to construct 
an effective arch dam. The most economical central 
angle to use for an arch dam is practically 120 deg. 
(theoretically 133 deg. or even more). In this artificially- 
made perfect “ V ” canyon, it would have been possible 
to have constructed an arch dam having a subtended 
angle at all elevations very close to 120 deg., or at 
least only slightly decreasing towards lower elevations, 
similar to the dam design described in ENGINEERING 
of July 7, 1933, page 2, &c. Such a dam is principally 
an arch dam in action as well as in name, and since an 
arch carries loads much more efficiently than a beam or 











cantilever, one should always attempt to design for 
as much arch action as possible. 

The Stevenson Creek dam is 60 ft. high and subtends 
an angle of 70 deg. 40 min. at the crest, diminishing 
gradually to 19 deg. 30 min. at 10 ft. above the bottom, 
on account of having constant length of upstream 
radius, instead of subtending a constant or nearly 
constant angle at all elevations by diminishing the 
length of the upsteam radius towards lower elevations. 

A structure like the Stevenson Creek dam _ will 
carry, and the Stevenson Creek dam did carry, a large 
portion of the load on vertical beams held at the lower 
end by the foundation and supported by the arch 
at the top, where the arch is fairly “ round ” and cannot 
be fully loaded by direct water pressure ; this is to be 
avoided as much as possible by efficient and economical 
designing. 

It is naturally quite a task, if not impossible, to 
figure actual stresses and deflections on a structure 
carrying its load in such a complicated manner, and 
this problem was not solved by the Stevenson Creek 
tests. It was pretty well demonstrated that the 
Stevenson Creek dam was not an efficient arch dam 
in its actions, which should have been apparent in 
the first place, before building it. 

Some valuable data on the physical property of 
concrete were obtained (by R. E. Davis) in connection 
with these tests on arch dams, and the information 
contained in Table 26 on page 206 of vol. i of the 
Report on Arch Dam Investigations (Am. Soc. Civil 
Engineers’ Proceedings for May, 1928) should be 
very useful for the dam designer in general. 

In testing an arch dam model, the material of which 
it is made ought to be concrete or masonry acted upon 
by water, in order that the water-soaking effect and 
elasticity of the material can be as truly represented 
as possible. A model must be rather large, like the 
Stevenson Creek dam, in order that natural shrinkage 
can come into play, the same as it will on a large dam. 

The test results from the Stevenson Creek dam did 
not indicate what can be expected from a real arch 
dam. The most plausible explanation is that the 
Stevenson Creek dam was not an arch dam in the real 
sense of its action. As a matter of fact, the tests 
pretty well proved that it was not. 

Yours faithfully, 
Berkeley, California, LaRS JORGENSEN. 
December 17, 1933. 


THE WATER SUPPLY OF KANO, 
NORTHERN NIGERIA.* 
By H. J. F. Gourtey, M.Eng., M.Inst.C.E. 


Various proposals have been made by which a 
supply of potable water was to be obtained for the town 
of Kano, which lies within the tropics, is about 70 miles 
south of the French Sahara and is subject to monsoon 
conditions. As it seemed possible that advantage 
might be taken of the water stored in the wide and 
relatively deep sand bed of the Challowa River to act 
as the equalising reservoir over the seven months’ 
dry season, a pumping test was installed and 
observations were carried out by the Public Works 
Department, Nigeria, and the results, with those of 
other tests, indicated that three intakes would be 
required over a length of 3 to 4 miles of river bed to 
meet the estimated requirements of 700,000 gallons a 
day. 

In 1928, the most promising of the alternative 
schemes, as well as the Challowa scheme, were examined 
by the author, this scheme being to construct an im- 
pounding reservoir on a small tributary of the Challowa, 
with filters and a gravitation main about 40 miles in 
length, terminating in a service reservoir within the 
city walls. The Challowa scheme involved the con- 
struction of three intakes, each equipped with duplicate 
centrifugal pumps and a rising main leading to a low- 
level tank; thence high-lift centrifugal pumps would 
deliver through an 8}-mile rising main to the service 
reservoir; the distribution system would be similar 
to that of the gravitation scheme. Although the 
Challowa scheme involved pumping, the total esti- 
mated cost per 1,000 gallons supplied, including 
interest and sinking fund charges, was only about 
60 per cent. of that for the gravitation scheme, and it 
was adopted. 

Each of the original three intakes of the Challowa 
scheme was formed by sinking a concrete shaft sur- 
mounting a cutting edge to a depth of from 35 ft. to 
52 ft.: the bottom was sealed off with concrete, but an 
inverted filter was formed below the floor with con- 
trolled inlets by which a useful augmentation of yield 
was obtained. Above the cutting edge the lower 
portion of the shaft was faced on the outside with 
porous concrete blocks arranged with internal ducts, 
and in such a way that sections of the entire face could 

* Abstract of pa read before the Institution of 
Civil Engineers, on Tuceday, February 6, 1934. 





be cut off for back-washing; the shafts were con- 
tinued up to give a safe margin above high flood level. 
Each well is equipped with duplicate electrically-driven 
vertical spindle centrifugal pumps which deliver through 
independent rising mains laid in the river bed and 
overland to a low-level tank. During construction it 
was decided to add two more wells of slightly modified 
design. Apart from a general increase in size, the most 
important alteration was the substitution of multiple 
copper-gauze strainers for the continuous porous fac: 
of the earlier wells. The results of pumping tests show 
an improving total yield under similar conditions of 
pumping, and indicate that the probable ultimat: 
maintainable yield of the system will be from 600,000 
gallons to 700,0000 gallons per day. It was found 
towards the end of the wet season, and possibly owing 
to scour round the intakes, that polluted water was 
entering the wells. As a measure of precaution 
chlorination has been adopted, and negative results 
of B. coli are consistently obtained. 








AUTOMATIC PNEUMATIC SEWAGE 
EJECTOR. 


In our account of the twin-screw motor yacht 
Trenora, in our issue of August 25, 1933, we made 
a brief reference to the low-pressure air-ejection 
system for dealing witht he waste from the baths, 
hand basins and w.c’s. The system is applicable 
to land installations as well as on board ship, and as it 
embodies a new principle in the handling of waste 
and sewage, merits a fuller description. This we are 
now able to give. The ejector is shown in Figs. 1 to 3, 
page 201. The system has been developed and the 
plant is manufactured by Messrs. Bentleys Engineers, 
Hull-road, York. It may be mentioned at the outset, 
that compressed-air ejectors have been extensively 
employed, during the past 60 years at least, for raising 
fluids and semi-fluids, including unscreened sewage. 
The cardinal feature of the Bentley design is that 
no pressure air is discharged to the atmosphere, the 
air, after ejecting the fluid, being transferred by a 
motor compressor to a second chamber, which is 
similarly emptied, and the air is again transferred to 
the first chamber to repeat the cycle for as long as 
may be necessary. This method of operation is claimed 
to result in a saving of 50 per cent. at least, and often 
more, of the power required. Collateral advantages 
are that the apparatus is, for all practical purposes, 
silent in operation, and that there is no escape of air 
which has been in direct contact with sewage or other 
offensive liquid, a matter of considerable sanitary 
importance. Further, as the plant is electrically- 
operated, the only connection to each unit is a supply 
cable: 

The plant is, as will be seen from Figs. 1 and 2, 
which show front and back views respectively, compact 
and self-contained. A somewhat diagrammatic sec- 
tional view is given in Fig. 3. The ejector chamber A 
has in this view the inlet and outlet passages opposite 
to one another at the bottom. Actually they are 
arranged side by side, as shown in Fig. 2, and are 
connected to the chamber by a base casting. Each 
pipe has a hand-operated sluice valve and an automatic 
non-return reflux valve. It may be noted here, 
however, that in the latest designs a mechanically- 
operated reflux valve is fitted on the discharge side. 
The top of the chamber cover is surmounted by a 
hollow piston B, with perforations in its upper surface 
and at the periphery at its lower part, whilst the 
bottom is flanged to form a disc valve seating on a 
spigot on the valve casing. A bell C is attached to the 
underside of the piston, and pendant from it, with a 
ball and socket joint, is a small sealed float D. The 
actuating air is admitted through the connection E. 
The action is as follows. The sewage or other fluid 
flows by gravity into the ejector chamber until the 
level in the chamber reaches the edge of the bell. 
Air being trapped in the bell, the resultant buoyancy 
pushes the piston upwards and closes the disc valve, 
thus rendering it impossible for the fluid to reach the 
piston and air inlet. Neglecting for the moment the 
method by which the supply of compressed air is 
controlled, it may be said that it is admitted on top 
of the piston B to effect the discharge stroke. The 
pressure in the piston is sufficient to overcome the 
upward thrust due to the buoyancy of the bell, and 
the disc valve opens. The air then rushes through 
the ports in the piston, past the disc valve, and drives 
out the contents of the chamber through the discharge 
outlet. 

There are, of course, two ejector chambers to which 
pressure air is admitted alternately by means of an 
electrically-operated slide valve. The valve chest 1s 
situated between the two ejector chambers, as shown 
in Fig. 1, and the suction and delivery pipes of the 
air compressor are connected to it. The compressor 
is of the rotary type, direct-coupled to an electric 
motor, as shown in the foreground of the figure. Th: 
connections between the valve chest and the air iniet 
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PNEUMATIC SEWAGE EJECTOR. 


MESSRS. BENTLEYS ENGINEERS, YORK. 
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D 
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boxes on the chamber covers can be made out in| builds up a pressure sufficient to depress the piston 


both Figs. 1 and 2. Referring again to Fig. 3, the 
reversing slide valve is seen at F. It is of the ordinary 
“D” pattern without lap and is given a reciprocating 
motion by the alternate energising of the solenoids 
Gand H. In the position shown in the figure, air, under 
pressure, is being admitted to the ejector chamber A, 
whilst that remaining in the second chamber, not shown 
in the figure, is being drawn out of that chamber by 
the compressor, thereby creating a partial vacuum in 
it and permitting a charge of fluid to enter the chamber. 
Movement of the valve to the left reverses the direction 
of air flow and the air is thus continually transferred 
from one chamber to the other, no exhaust whatever 
taking place, though there is a relief valve on the 
valve chest to guard against excessive pressure. 

The piston B actuates a balanced lever connected 
by a spring-loaded rod to the switch gear controlling 
the solenoids and the air-compressor motor. In Fig. 3, 
the chamber A, being full of fluid, the switch has been 
‘arown over to energise solenoid H and at the same time 
has closed the motor circuit so that the motor starts and 





Front View SHowine Arr Pump. 

















Fie. 2. Rear View Saowrne Inver ann OvoriteT Brancues. 

as any fluid remains in the sump to be emptied. 
When the sump is emptied, the plant automatically 
stops, both chambers remaining full of air under 
pressure. To enable the chambers to re-fill again 
| when more fluid has accumulated in the sump, the 
|air from one of the chambers is allowed to escape 
| through a ventilating pipe. This is effected by a 
| valve, controlled by a solenoid, on the air compressor 
}suction pipe. The circuit to this solenoid is closed 
| when the plant is working normally, and the valve is 
| held in the closed position, but when both ejectors are 
|empty the circuit is broken and the valve opened, so 
allowing one chamber to be emptied of air and thus 
ready to take a fresh charge of fluid immediately the 
| sump fills, when normal working is resumed. The 
plant is thus fully automatic and, if it is correctly 
proportioned to the duty required, even the small loss 
of pressure air caused by occasional stopping is obviated, 
| as continuous operation may be maintained. The plant 
is, of course, provided with hand-controlled switches, 
fuses, &c., on the electrical circuit. One ejector can 
be made to operate singly should it be necessary to over- 
haul the other. All the moving parts of the operating 
gear are automatically lubricated by means of a forced- 
feed lubricating pump actuated from the balanced 
| switch levers, as shown in Figs. 1 and 3. As regards 
details of construction, it may be mentioned that the 
| whole of the working parts are made of either bronze 
| or stainless steel, so that no trouble is likely to occur. 
| There are no glands, a common source of air leakage 
being thus disposed of. 

The air pressure required naturally depends upon 
| the discharge head. In the installation on the yacht 
Trenora, earlier referred to, the discharge outlet 
on the ship’s side is 4 ft. 6 in. below the water 
line, i.e., the total head from the centre of the discharge 
outlet on the chambers is about 7 ft. 6 in. This plant 
has a discharging capacity of 2,000 gallons per hour. 
The arrangement of the unit was somewhat different 
from that shown, as two separate sump tanks were used. 
The plant now illustrated is a small one also, suitable for 
rural sewage disposal but the units are manu- 
factured, for marine use, of asize capable of serving 
a large liner and, for land use, for city sewage instal- 


lations. 
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and open the disc valve as already described. As the 
discharge of the fluid takes place the piston, bell, rod 
and float sink, opening the disc to its fullest extent, 
and when the fluid level falls below the float D, further 
movement takes place due to the loss of buoyancy 
of the float. This last movement trips the switch 
and breaks the motor circuit and that of solenoid H. 
The reversing valve, however, remains in position, 
A non-return valve is fitted on the delivery pipe I 
from the compressor to the valve chest, so that, when the 
compressor stops, the air in the chamber is retained 
under pressure and cannot be liberated until the revers- 
ing valve is moved over. A fresh charge of fluid cannot, 
therefore, enter the chamber, and must perforce flow 
into the adjacent one. When it is full its switch is 
closed, energising solenoid G, and pulling the reversing | 
valve over. This puts the air compressor suction | 
Lg sas" J im communication with chamber A. The under the presidency of Mr. W. R. Lysaght, C.B.E. The 
admission of pressure air to the second chamber | annual dinner will take place at the Connaught Rooms, 
follows through pipe K, with discharge of the fluid, | Great Queen-street, London, W.C.2, on May 31, at 7 for 
and the sequence of operations continues as long | 7.30 p.m. 


Tue Iron anv Street Instirute.—The annual meeting 
of the Iron and Steel Institute will be held at the Institu- 
tion of Civil. Engineers, Great George-street, London, 
8.W.1, on Thursday and Friday, May 31 and June 1, 
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LABOUR NOTES. 


At a conference in London last week, representatives 
of the main line railway companies and representatives 
of the railwaymen’s trade unions failed to agree 
on the subject of new conciliation machinery for the 
industry. The negotiators, it was officially stated at 
the close, had not found it possible to make a unanimous 
report. Two separate reports had, therefore, been 
signed and would be submitted for consideration to 
the general managers and the trade union executives, 
respectively. Some time was expected to elapse before 
a final decision was reached. In the meantime, it was 
emphasised, both by the companies and the unions, 
that there need be no apprehension on the part of 
the public, as, even if the present boards ceased to 
function, there is no immediate crisis on wages or 
conditions. 





The railway companies’ proposals suggested that 
greater use might with advantage be made of the local 
departmental committees and sectional councils for 
the discussion of matters of mutual interest other 
than matters determined by national agreements. In 
no circumstances should there be any withdrawal of 
labour or any attempt on the part of employees to 
hamper the proper working of the railway until any 
matter in dispute had been submitted, through the 
proper channels, to the higher management. in the 
event of individuals withdrawi their labour or 
hampering the proper working of the railways, the 
trade unions were not to afford them any support. 
Any question not disposed of by the sectional councils 
should be referred to a joint meeting of the Railways 
Staff Conference and the trade unions concerned. 
place of the existing Central Wages Board it was 
proposed to set up a Railway Staff National Council, 
consisting of eight representatives of the railway 
companies and eight of the trade unions. This body 
would only consider matters on which there had been 
failure to agree. Decisions were to be arrived at either 
by agreement between the two sides or by a majority, 





Questions involving interpretation of a national 
agreement not settled by the Railway Staff National 
Council were to be referred by consent of the companies 
and the unions to the independent chairman of a new 
body termed the Railway Staff National Tribunal, and 
his decision was to be binding. The Railway Staff 
National Tribunal to take the place of the existing 
National Wages Board was to consist only of three 
members—one selected by the railway companies and 
one by the unions, with a chairman to be appointed 
by agreement between the companies and the unions. 
The members of the new tribunal were not to be 
connected with railway companies or the trade unions. 
Its decisions, whether unanimous or by a majority, 
were to be binding on the parties, and hearings were 
to be in private, but the decisions were to be published. 
There must be final settlements of questions in dispute 
by constitutional means, and any objection on the 
ground that compulsory arbitration was involved could 
be met by providing that references to the final tribunal 
would be subject to the consent of the parties, 





On the ground that the companies’ proposals sought 
to destroy fundamental principles embodied in the 
existing machinery, the trade union representatives 
were unable to agree to them. In their view, they 
stated, there was no justification for the action of the 
companies in giving notice to terminate reference to 
the wages boards. They did not accept the principle 
that there should be any restricted opportunity for 
referring any matter to the higher tribunal, if in the 
opinion of the unions that course was necessary. They 
accepted the principle of the proposal for setting up 
a Railways Staff National Council to take the place 
of the Central Wages Board, but the proposal for the 
appointment of an independent chairman, to whom 
matters of interpretation of agreements might be 
referred, was one to which they were not prepared to 
agree. With regard to the proposed setting up of a 
national tribunal, they saw no reasons for any funda- 
mental change in the ex'sting provision of the National 
Wages Board. 





The report for the final quarter of 1933 of the General 
Federation of Trade Unions states that the number of 
affiliated societies is 93, of which 62 are on the higher 
scale, 28 on the lower scale, and 3 on both scales. 
The total membership on which contributions are 
based is 388,575, of whom 236,986 are on the higher 
scale, 142,029 on the lower scale, and 9,560 on both 
scales. During the three months 6,9901. 18s. 9d. was 
received in contributions and 824/. lls. 3d. paid out 
in benefits. 

“At the moment,” writes Mr. W. A. Appleton, in 
his latest quarterly report to the members of the 


General Federation of Trade Unions, “ great experi- 
ments are being made in the United States, Rightly, 
the restoration of equilibrium between productive costs 
and selling prices has been given precedence. The 
restoration, as in this country, is to be attempted by 
increasing prices. Whether the new equilibrium will 
be more satisfactory than the old can only be deter- 
mined by experience. What is certain is that, just at 
present, no political party effectively believes in the 
policy of reducing costs. Mostly, they are disregarding 
the that arbitrarily to raise and maintain a rise 
im prices is impossible without increasing purchasing 
power, or risking a decrease in consumption. Americans, 
under the Roosevelt plan, are meeting this position by 
increased currency issues of many millions of dollars, 
apparently without serious regard to future credit. 
Great Britain, though more quietly, and less extensively, 
has been pursuing a similar policy. Those who are 
interested can, without much trouble, satisfy them- 
selves as to extents by comparing the amounts of 
currency in circulation in 1932 and 1933.” 





Proceeding, Mr. Appleton points out that raising 
prices involves some other things—‘ among them, 
and morally first amongst them . the raising of 
wages.” “The question of possibility or practicability 
has, presumably,” he says, ‘* been determined by those 
who ina the era of higher commodity prices. 
Trade union officials, even if they wanted to, cannot 
evade this aspect of the price problem. Their wage 
policy has, apparently, been settled for them, and 
mostly by those who never loved them. That wages 
should bear relation, not merely to cost of living, but 
to cost of maintaining industrial fitness, is now a 
widely accepted and, from Labour’s point of view, 
golden rule. The trade union official demanding such 
a wage need no longer regard himself as a buccaneer, 
seizing by force, for himself and for others, remunera- 
tion to which they are not entitled. His policy is 
dictated by the price raisers, and the morality of his 
wages claim is now supported by the Archbishop of 
Canterbury, who himself demands for labouring 
humanity ‘a just wage, a decent home and an open 
chance.’ Restoring wage cuts provides an attractive 
slogan. It is on the lips of millions; it is repeated in 
sections of the Press—mostly without specific explana- 
tion. If, however, there is to be restoration—and 
there must be, if prices continue to rise—the classes 
having priority of claim—at least moral priority—are 
the textile workers, the miners, the metal trades and 
the agricultural and other low-paid workers. They 
are the basic wealth producers; yet for them there 
is no security of tenure, no percentage superannuation, 
and, except in very rare cases, no holidays with pay.” 





The Labour Trustee for the economic region of South 
Western Germany points out, in view of the large 
number of complaints which have reached him, con- 
cerning the failure to observe the 48-hour week, in 
handicrafts and private commercial undertakings, that 
an increase in activity should be accompanied, not by 
overtime, but by the engagement of additional staff. 
He recommends that, in order to aid the Federal 
Government in its campaign against unemployment, 
the maximum working week of 48 hours shall be strictly 
observed and where necessary new employees be taken 
on, even if for short periods only. Recalcitrant 
employers will be punished, he declares, with the 
sreatest rigour. 





A communication received by the International 
Labour Office at Geneva states that the Obuch Institute 
of Occupational Diseases, in Moscow, celebrated the 
tenth anniversary of its foundation on December 29 
last. The Institute carries out a systematic study of 
occupational diseases, drafts measures for the protection 
of the health and safety of workers, and constitutes a 
special study centre for doctors in the field of industrial 
pathology and industrial hygiene. It consists at present 
of an industrial hygiene section, an industrial clinic, 
a section dealing with the work of young persons 
and a laboratory of industrial physiology. Since its 
foundation, the Institute has issued 32 volumes of 
scientific papers and published over 700 papers on 
original research in these volumes and in the Russian 
or foreign Press. 





Discussing the general question of mechanisation in 
Labour, Mr. Fred Henderson says that to speak of the 
Industrial Revolution as the coming of the Machine Age 
is to miss the vital point, for the dynamic of the change 
is not the machine at all. “Man,” Mr. Henderson 
says, “has always been a tool and machine-using 
creature up to the limit of his knowledge of power 
with which to set and keep the machine in operation. 
And until the present age in history the general measure 
and the limit of productivity has been the physical 
energy of human bodies. All economic systems down 





States National Association for the 
of Coloured People, presented at the annual meeting 
in New York last month, stated that the Negro 
worker had suffered displacement, under the national 
recovery 
in others 
as extensive as 30 per cent. 
tions, it was stated, were included in N.R.A. codes, 
while others not included in the codes were imposed 
upon uno i 
most of the discriminations were apparently geo- 
graphical, but that they operated on an almost strictly 
racial basis. One example given was the payment to 
Pennsylvania steel workers of a minimum wage of 
40 cents an hour, and to Alabama steel workers of 
25 cents an hour. 
trade, where six different zone wage-rates were set up 
with the highest pay of 30 cents an hour on the Pacific 
coast, and the lowest pay of 14 cents an hour in the 
black belt States of the south. 


and winches, Mr. Andrews was the inventor of a balance 
slide valve for marine steam reciprocating engines. 
This valve gear has met with a considerable dog<ee of 
success and has been fitted to many steamers built on 
the Clyde and in other shipbuilding centres. 
Andrews 





to our own time have been based on the fact of human 






| physical energy operating as the physical energy of 
production and as the measure of output. 
tion in production has wiped all that clean out as a 
possible basis for distribution any longer. 
discovered that the natural resources of the world 
include, not only the materials which have to be 
shaped and fashioned for our use, but also the powers 
which can do the shaping with vastly greater effective- 
ness and on a vastly greater scale than our own meagre 
physical energies could ever achieve. 
reality of the industrial revolution 
physical energy has been superseded as the measure 
and the dynamic of productive output by these new 
gigantic non-human physical energies.” 


The revolu 
We hav: 


The defining 
is that human 





The annual report of the Secretary of the United 
Advancement 


, from many of his old jobs, and 
had to accept discriminatory wage rates 
Many of the discrimina- 


workers. The report alleged that 


Another example was in the laundry 





Successful attempts had, nevertheless, been made 


to resist discrimination. As a climax to the campaign 
begun in 1932 for better wages and hours for 30,000 
Negro workers on the flood control project of the lower 
Mississippi, increased 
had been secured. 
States—Indiana, New Jersey and Pennsylvania—had 
passed laws prohibiting discrimination against Negro 
workers on projects within their borders. 
Administrator of Federal Public Works had issued a 
statement of policy declaring against employment 
discrimination. 


poy and shorter working hours 
ring 1933, moreover, three 


Further, the 





A resolution passed by the Representative Council 


of the Norwegian Trade Union Federation states that 
the chapter concerning hours of work in a Government 
Bill to amend the Labour Protection of Workers’ Act 
proposes to exclude large classes of workers from the 
scope of the Act, particularly forest and lumber 
workers, hotel and restaurant staff, and shop employees 
in rural districts. Proceeding, the resolution protests 
against the exclusions and demands that Norway shall 
keep the promise she made on entering the League 
of Nations, viz., to fix a minimum working day for all 
employed persons by legislation. 
has been so rapid, it is claimed, that workers are now 
producing more in six hours than they did in eight in 
1919; therefore, a six-hour day, or 40-hour week, is 
necessary to absorb the workers who are idle. 
regulations should, moreover, provide that hours of 
work include the whole period during which the worker 
is at his workplace and at the employer's disposal, 
and rates of payment for overtime should be fixed at 
so high a level that employers would be unable to derive 
any pecuniary benefit from it. 
Council further instructed the Executive Committee 
to make contact with the trade union federations of 
Denmark and Sweden, with the object of securing the 
adoption of as uniform a policy as possible, in all the 
Scandinavian countries, with regard to the campaign 
for the reduction of hours of work. 


Technical progress 


The 


The Representative 





Tue Late Mr. James ANDREws.—The death of Mr. 


James Andrews, which occurred on January 21, at 
his home at Lenzie, Glasgow, removes a well-known figure 
from Clyde engineering circles. Mr. Andrews, who was 
in his 71st year, was born at Kilmarnock and, along with 
Mr. D. Cameron, started a consulting marine-engineering 
practice in Glasgow in 1904. 
their business to Kirkintilloch in 1 : 
the present time, the present headquarters of the firm 
being at Kelvin Engineering Works. For some time 


rtners removed 


The two em¢ 
, where it is at 


Messrs. Andrews and Cameron have been manu- 


acturers of sea-water distilling apparatus and of sone 


Mr. 
was elected a member of the Institution of 


Engineers and Shipbuilders in Scotland in November, 


1898. He became an associate member of the North-East 


Coast Institution of Engineers and Shipbuilders © 
November, 1884, and was transferred to 
member in March, 1914. 


the rank of 
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APPARATUS FOR TRANSMISSION 


CONSTRUCTED BY MESSRS. MARCONI’S WIRELESS TELEGRAPH COMPANY, LIMITED, LONDON. 


OF PHOTOGRAPHS. 





Fig. 2. 


APPARATUS FOR THE FACSIMILE 
TRANSMISSION OF PHOTOGRAPHS, 
DRAWINGS, &c. 


THE accurate transmission of photographs, letters, 
lrawings, and facsimiles of all kinds over land-lines 
or wireless circuits, known as photo-telegraphy, has 
in recent years become an important adjunct to many 
f the existing long-distance land-line and wireless 
telegraph services. The commercial application of 
facsimile transmission over wireless circuits dates from 
May, 1926, when a transatlantic picture service was 
opened between London and New York by the Marconi 
Company and the Radio Corporation of America. This 
service, which is now operated by Messrs. Imperial and 
International Communications, Limited, in Great 
Britain and by Radio Corporation of America Com- 
munications, Incorporated, in the United States, has 
been in successful uninterrupted operation since its 
opening, and is widely used for the dispatch of the 
most varied kinds of pictorial and facsimile matter 
hetween England and the United States. The utility 
f facsimile transmission to industry may be illus- 
trated by the fact that copies of blue prints were 
recently transmitted by wireless from England to 
\merica to enable repairs to be effected expeditiously 
to an English ship which had put in at an American 
port with a damaged rudder. Complicated balance 
sheets, fashion drawings, news pictures, cheques, sheet 








OPERATING CABINET. 





music, and many other subjects are regularly trans- 
mitted by this service. 

Progressively with its commercial development, 
research work has been in progress, with the object of 
improving the reproduction of the subjects transmitted 
and of accelerating the various processes involved. As 
an outcome of this research new facsimile equipment has 
recently been developed by Messrs. Marconi’s Wireless 
Telegraph Company, Limited, and the first two of these 
equipments, manufactured at the company’s Chelms- 
ford works, have been installed by Messrs. Imperial 
and International Communications, Limited, at Tower 
Chambers, their Central Telegraph Station in the City 
of London. The accommodation comprises three large 
rooms for the facsimile transmitting and receiving ap- 
paratus, a switchboard room, a battery room, a photo- 
graphic dark room, a research laboratory, and the 
necessary administrative offices. 

A special feature of the new system, of considerable 
advantage to users, is that subjects to be transmitted 
can be handed in without any special preliminary 
preparation, the subjects being placed directly into 
the transmitter. Black-and-white subjects measuring 
about 10 in. by 10 in. can be dealt with by the new 
equipment, of which, it is stated, the outstanding fea- 
tures are the ease with which it can be operated and 
the fidelity of reproduction of even comparatively 
complicated images. 


of four vertical operating racks, 7 ft. 6 in. in height. 
between which is placed a metal operating cabinet, 
3 ft. 6 in. wide and 3 ft. high, shown to a larger scale 
in Fig. 2, containing the driving mechanism as well as 
the optical and message carrier systems, which are 
mounted on the operating platform of the cabinet. The 
same equipment serves both for transmission and 
reception, the movement of a small lever effecting the 
change from one to the other. The right-hand pair of 
racks of the installation shown in Fig. 1, contain the 
synchronising fork and speed-control circuits and the 
left-hand pair the photo-cell amplifiers and_line- 
amplifier equipment. The units of the control and 
amplifying equipment are mounted in screened boxes 
behind the racks, and can be easily removed for inspec- 
tion if required. The whole equipment is elaborately 
metered to facilitate ease of operation. 

In operation, the image to be transmitted is fixed 
face downwards over a transmitting cylinder and, by 
means of mechanism driven by a synchronous motor, 
it is moved laterally over a transverse slot in the 
cylinder, which is mounted rigidly as two coaxial 
halves, the clearance between them forming the slot. 
A revolving optical system inside the cylinder throws 
a fine spot of light through the slot on to the image 
which, as it moves across the slot, is thus scanned in a 
continuous helical line. According to the tone values 
of the image, a varying amount of light is diffusively 
reflected from it and the reflected light is collected by 
another optical system and directed on to a photo- 
electric cell. The internal resistance of this cell varies 
under the action of the reflected light and, in its turn, 
reproduces electrically the varying light shades of the 
image as analysed by the light spot. The electrical 
variations in the photo-electric cell ultimately operate 
a tone sender, the output of which is fed through a 
land-line to key the wireless transmitter. 

At the receiving station the wireless signals are 
detected and amplified, finally operating a tone sender, 
the output of which travels over a land-line to the 
Central Telegraph Office. Here, after filtering and 
amplification, the signals actuate a standard glow tube. 
The actinic rays of this tube are passed through the 
rotating optical head as a fine spot of light on to a piece 
of bromide paper fixed over the slotted receiving cylin- 
der. The sheet of photographic paper is moved across 
the slot and is scanned in a continuous helix, as in the 
transmitter, and when developed the bromide paper 
faithfully reproduces the image transmitted. 

Both the scanning light in the transmitter and the 
recording light at the receiver must obviously move in 
perfect synchronism, and in the Marconi system tuning- 
fork control is used for this purpose. A 300-cycle 
Elinvar fork, kept at constant temperature in a thermo- 
stat chamber, supplies the initial frequency. The 
thermostat chamber consists of a steel outer box lined 
with heat-insulating material, while inside the outer 
box is a second chamber made of sheet copper, also 
lined, a space about | in. in thickness being left between 
the two boxes. Heating elements in the form of resist- 
ance mats are mounted on the outside of the inner 
chamber, and in immediate contact with the copper face 
of the inner chamber are mounted two mercury contact 
thermometers, which secure the necessary heat regula- 
tion of the thermostat chamber. When the mercury 
in the thermometer rises, contact is made between the 
mercury and a platinum wire inside the glass. This 
contact brings into action an external valve circuit 
which switches off the heating supply in the outer 
thermostat box. As soon as the mercury falls suffi- 
ciently for the contact to be broken, the heat is switched 
on again, thus keeping the temperature in the box at a 
constant level. Only one thermometer is in use at a 
time, the other acting as a stand-by in case of failure. 

The fork is kept vibrating by means of a resistance 
coupled amplifier, and the output from the fork amplifier 
is fed into two frequency-doubler circuits. These 
circuits facilitate the selection of the fundamental fork 
frequency or one of its harmonics, and it is thus possible 
to select a frequency of 300, 600, 900, or 1,200 cycles 
per second. The output from the first frequency 
doubler is amplified and used to control the main 
synchronous motor, which operates the optical and 
message-carrier systems, while the second doubler 
circuit controls the synchronous motor which drives 
the “ chopper” disc, which will be referred to later. 
At 900 cycles per second the speed of the equipment 
is 60 revolutions per minute, giving a linear speed of the 
scanning spot of approximately 10 in. per second. 
This speed is the most useful for normal operation and 
enables a picture of approximately 10 in. by 9 in. to be 
transmitted in 16 min. The optical scanning device 
of the facsimile equipment rotates continuously and 
messages can be placed on or taken off the transmitting 
or receiving cylinders without the necessity of starting 
or stopping the mechanism, so that once synchronism 
is obtained the gear can be worked for long spells with 
only minor adjustments. 

On the operating platform, in Fig. 2, can be seen 
the slotted transmitting and receiving cylinder, which 





The complete equipment, as shown in Fig. 1, consists 
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has a diameter of 34 in. and a length of 21 in. 
left, behind the operating cylinder, is the glow-discharge | 
tube which is used for reception ; the small lever to the 
left of the cylinder is for the change-over between | 
transmission and reception. In front of the operating 
cylinder are a number of switches which control the | 
main motor, the * chopper " motor, and the light source. 
An image phasing adjustment is provided, and circular 
holes in the platform enable two stroboscopes to be | 
observed, which indicate when the motors are running 
in synchronism with the control frequency. Inside 
the cabinet, suspended underneath the operating plat- 
form, are the main driving motor and the “ chopper” 
motor. The main motor drives a spindle through | 
accurately cut reduction gear, which, in turn, drives | 
the optical system inside the transmitting or receiving | 
cylinder, as well as the paper carrier which moves the 
message along the cylinder. The light source used for 
transmitting is also housed in this cabinet. 

The operation of the transmitting apparatus can best 
be followed with reference to the diagram, Fig. 3. The 
light from a 6-volt 30-Watt lamp of special design is | 
focused into a fine spot on the surface of the “* chopper” 
dise, driven by its synchronised motor. This disc has 
slots equally spaced near its periphery, which interrupt 
the light in sinusoidal fashion. The “chopper” dise thus | 
provides a convenient carrier with an almost pure | 
sinusoidal wave form and a frequency of 1,300 cycles. 
The interrupted light emerging from the “ chopper” | 
dise is collected by a lens and a prism and directed | 
through the bottom of the operating platform on to « 
silvered patch, which projects the light on to a pinhole, 
through which it passes to the rotating optical head 
consisting of a prism and a system of lenses. From 
the rotating head the light emerges in a fine spot, 
which is thrown on to the message surface through the 
slot in the cylinder, round which the message is wrapped, 
as previously explained. The light diffusively reflected 
from the message surface is passed back partly through 
the same optical system, and is then concentrated on to | 
the photo-electric cell as indicated by the dotted lines 
in Fig. 3. A “ghost lens” is provided near the pin- 
hole entrance to the rotating optical head, and the 
function of this lens to deflect any direct back 
reflection from the prism in the optical head which might 
otherwise interfere with the purity of the reflection from 
the message surface. 

Prior to the introduction of the process of half-tone 
keying incorporated in the new Marconi facsimile 
apparatus, the only system regularly in use for the | 
transmission of half-tones employed the synthetic 
method of producing “ dots’ by a multi-vibrator, and 
varying both their frequency and length in accordance 
with the picture modulation or density. Another | 
experimental method which had been tried was to| 
employ screened photographs as used in the making of | 
half-tone blocks for printing. This method, however, 
suffered from certain difficulties, due to scanning across | 
a screen mesh, resulting in the production of beat 
effects in the picture. The solution appeared to lie | 
in a synthetic method of producing a screened picture | 
from the original image by electrical means coincident 
with the scanning process. This system makes use of | 
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fading, 
at the transmitter. 

In the “dot” system of facsimile transmission, a 
rectangular wave of constant amplitude, but with the 
length of each dot varying with picture density, is 
used. To accomplish the screened photograph effect, 
the frequency of this wave is also made constant 
throughout one revolution of the drum, but is changed 
in phase by 180 degrees on alternate revolutions. The 
screen frequency is obtained from a series of tone 
wheels driven by the same motor which drives the 
picture drum; consequentiy, the screen preserves a 
constant relation to the drum. At the end of each 
revolution the output from the tone wheel is reversed 
in phase. The output from the photo-cell amplifier is 
rectified and applied as bias to the grid of a valve into 
which is introduced the screen tone. The output of 


| this valve thus contains a screen tone, the dots of 


which are modulated in length by the picture dengty. 

This screen tone modulates the frequency which 
is used as a carrier over the line connecting the facsimile 
equipment to the wireless transmitter. In the Marconi 
facsimile apparatus, the tone wheels provide four 
screen frequencies at each speed of revolution of the 
picture drum : 


Drum r.p.m. Screen frequencies. 
20 70, 90, 150, 210 
40 140, 180, 300, 420 
60 210, 270, 450, (630) 
80 280, 360, 600, (840) 


It is then necessary to select a certain speed of screen | 


frequency, depending on the relative importance of speed 
and fineness, to suit the conditions ruling at the time. 
When during the scanning the scanning 
spot traverses a black portion of the image to be 
transmitted, the half-tone keying unit causes a tone 
to be sent to the line which, in turn, controls the trans- 
mitter at the wireless station. On the other hand, if 
the scanning spot traverses a white portion, the tone 
to the line is suppressed. Although actually only 
two values, viz.: black and white, are transmitted, the 
introduction of the screen frequency enables tone 
values to be introduced, the whole range from black to 
white, with all the intermediate values. For zero 
reflection (black in the image) the length of screen dots 
is greatest and merges into solid black. For increased 
light values, the length of screen dots becomes pro- 
gressively less until at maximum reflected light (white 
in the image), the screen is completely suppressed. 
The arrangements of the receiver are shown diagram- 
matically, in Fig. 4. By moving over the small lever 


process 


previously mentioned the stationary transmitting opti- | 


cal head is rotated and replaced by the prism and 
associated optical system shown in Fig. 4. The signals 
from the wireless receiving station arrive at the Central 


| Telegraph Station facsimile apparatus as a tone and, 


after filtering and amplifying, operate a glow discharge 
tube, which is, in effect, switched on or off under the 
action of the wireless signals. The tube, which gives a 
strong actinic light suitable for recording on bromide 
paper, focuses its light through the rotating optical 
system into a fine spot, which passes through the slot 
in the cylinder on to the photographic paper clamped 
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round it. The received image recorded on the bromide 
paper, in the case of half-tone pictures, is built up by a 
series of black dots of varying length, produced as 
explained above, and thus a faithful reproduction of the 


On the | transmitter ; it is therefore practically independent ot picture at the transmitter is obtained. 
and makes use of the maximum power available | 


We understand that the equipment fully complies 
| with the international regulations relating to picture 
transmission by wire and that it is also specially adapted 
for the more stringent conditions associated with wire 
| less working. It is suggested that this apparatus brings 
}appreciably nearer the time when transmission and 
reception of telegrams by facsimile methods instead of 
by the Morse system will be an accomplished fact. 


| 


SOME FACTORS IN THE DESIGN OF 
SURFACE CONDENSING PLANT.* 
By H. L. Guy and E. V. Winstanvey, B.Sc. Tech. 

(Continued from page 161). 


Value of Overall Heat Transmission Coefficient. 
The authors propose to show what overall heat trans- 
mission coefficient Ky should be employed, by con- 
sidering first the rate of heat transmission from th« 
| water to the tube Kw as ascertained by experiment. 
and then using this to deduce the heat transmission 
coefficient from the steam to the tube Kg by analysis 
of the overall transmission obtained during tests in 
actual condensers, using the value of the mean tempera- 
ture difference which allows for the pressure drop in 
the condenser as suggested in the preceding section. 

Rate of Heat Transmission from Water to Tube K w. 
Precise knowledge of the rate of heat transmission 
from the tube to the water is available as a result of a 
|comprehensive research, the inception of which was 
due to the suggestive writings of the late Mr. H. M 
Martin. This research was carried out by the British 
| Electrical and Allied Industries Research Association. 
and was published in important paperst presented by 
| the investigators, Mr. A. Eagle and Mr. R. M. Ferguson 

The experimental results of this research, so far as 
they relate to the heat transmission coefficient Ky 
from a }-in. outside diameter 18 I1.W.G. tube to water. 
jand co-ordinated by the theory which Eagle and 
Ferguson developed, were presented in Fig. 2 of their 
| paper before the Institution for a range of heat flow 
|of from 0 to 20,000 B.Th.U. per square foot per hour, 
and for various water velocities and temperatures 
These results can be more readily used by engineers 
interested in condensing plant when presented in terms 
| of the external diameter of the tube, instead of the 
| internal surface which formed the basis of Eagle and 
| Ferguson’s Fig. 2. Such a re-arrangement is given 1 
| Fig. 5 for the range of mean water temperature and 
water velocities covered by normal condensing plant 

The actual values plotted are those for a rate of 
transmission of heat of 8,000 B.Th.U. per square foot 
| per hour, which is approximately the value obtained 
on an average in condensers for power stations. Fo! 
| values other than 8,000 B.Th.U. per hour, the coefficient 
lof transmission Kw should be increased by 0-2 pe! 





* Paper read before the Institution of Mechanica! 
Engineers, North-Western Branch, on Thursday, Febru 
ary 1, 1934. Abridged. 

t+ Proc. I.Mech.E., 1930, vol. ii, page 985 ; and Pro 
Roy. Soc., Series A., 1930, vol. exxvii, page 540. UNGI- 
NEERING, vol. cxxx, page 691, et seq. (1930). 
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cent. for each increase of 1,000 B.Th.U. per square foot | state of knowledge, and with condensers in a com- 
per hour above 8,000 and decreased by the same amount | mercially-clean condition. They feel justified in 
for each 1,000 B.Th.U. per square foot per hour below | suggesting that a value of Ks of 1,350 B.Th.U. per 
5.000. For most practical purposes in condenser work | square foot per deg. F. per hour, taken as remaining 
this small correction can be neglected. Again, the | constant with temperature within the range of the 
results of Eagle and Ferguson’s tests on tubes of different | tests, affords the most judicious selection for establish- 
diameters in Fig. 5 of their paper can readily be used | ing a series of overall heat transmission curves. While 
to find the adjustment necessary in Fig. 5 of this paper | they think there is some evidence that Kg should be 
to make it applicable to tubes of external diameters | variable with U,, the equivalent velocity on the steam 
other than } in. for the limited range of tube diameters | side, this effect is relatively small in modern condensers, 
used in condenser work and for the almost universal 

standard condenser tube thickness of 18 I.W.G. In| Fig.5. HEAT Taeseenerneron rnae 

this way, Fig. 6 was produced for a mean water tempera- _ EAGLE& FERGUSON) > ATER 
ture of 60 deg. F., the dotted curves showing how | te 3% Outside Dia €< 





the rate of heat transmission Kw per square foot of | 18 LW.G. Thick’ 
internal tube surface varies with the internal tube | 

diameter for water velocities of 3 ft., 6 ft., and 9 ft. per 2, 
second. The full-line curves present the same data ex- 

pressed as a rate of heat transmission per square foot of 
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external surface. 1.8 AL 

It will be apparent from Fig. 6 that by adopting; , ¢ a 
the external surface in place of the internal surface a Y/) tie oF; 

as the basis for expressing transmission, the effect! » Br. Y FA Z\92 
of the variation in tube diameter on the coefficient ; ; Ry 4A YY or 
Kw is very materially reduced within the range of 2 “WY, eo: 
Li Ag 





tube diameter and velocity usual in condenser work. | is 1, 
In fact, for most practical purposes the effect of tube £ 
diameter can be neglected altogether providing every- | = z 
thing is expressed in terms of the external surface.| 3 1,200 
Fig. 5 can therefore be used without material error | 3 
for the rate of heat transmission on the water side per | 
square foot of external surface of either }-in., }-in., | 
j-in., or l-in. diameter condenser tubes. The error | 
involved in this assumption is indicated directly by 
the table of corrections given below, which, when applied 
ty 
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to Fig. 5, gives the correct heat transmission for tubes | 
of $-in., j-in. and 1-in. diameter. 
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Water Corrections per cent. for tube diameter of 
Velocity, 
ft. per sec. “FT 
} in. | fin. lin. 400; 4 3 ; 3 3 
biotiel, 2 @280.F) Water Velocity.. b per Sec. “ENGINEERING” 
9 + 1-4 + O-7 - 3-0 
; as : * r ae 7 ; ; Fig.6. VARIATION OF RATE OF HEAT 


TRANSMISSION Ky, WITH TUBE DIAMETER 
hints : n. - ISR ar ee Seen x 5/8 Outside Dia. Tube 
Rate of Heat Transmission, Steam to Tube, K,.— 0 44 ” ” ~ 


. ae oT . 
The resistance to heat transmission from the tube ” 


to the water is, of course, ee It is convenient in 
analysing condenser tests to express the resistance 
through the tube itself and from the tube to the | 
steam by a singie term = Then the overall rate 
of heat transmission Ky is 

l . 

Kr Kw" Ks 
We can, therefore, obtain Kg by analysing the overall | 
transmission obtained in tests of actual condensers, 
and using for Ky the values obtained from those tests. | 
It is necessary to exercise some care in the selection of 
the particular test to be used for this purpose. This is 
so, first, because in actual practice, if the condenser 
is underloaded during the test, condensation may be 
virtually completed before the whole of the tubes 
have been traversed. Hence, when the rate of heat ‘ 
transmission 1s deduced by dividing by the total surface | Fi ig.8. Rares SOF OVERALLHEAT TRANSMISSION, 
of pee pg the apparent rate of heat transmission £ STEAM awa 5 SO 
is reduced in proportion to the redundant surface. ; 
Chis condition Sakaniaane in winter with cold water g POOR eo noah rinse ere arse 
even at the maximum rating of the plant. Second, ' 
the condition on the water side of a particular condenser 
(lepends on its state of cleanliness, and the only reason- 
ible way in which this variation can be controlled is 
by selecting tests in which the tubes have been wire- 
brushed or cleaned by acid or alkali solution prior 
to the test. 

Extreme accuracy is necessary in the measurement 
if the water temperature, particularly at the outlet, 
and of the vacuum at the entrance to the condenser. 
\s in these cases large sectional areas of flow are 
involved several observations must be made over the 
—_ . a methods of sampling or averaging roa] 
must be used to secure the true average condition. Water Velocity 
he number of tests in which all these eter eos | ge 
gn al — onan In any case, the interpretation | in which the pressure drop should be kept relatively 
wth = — tests requires a considerable | small. The exact effect is not sufficiently known at 
pence — —_ of the condenser particularly | present to warrant the suggestion of anything but a 
Seah aa - ors have selected 46 tests which | constant value of Ks for practical design. If this 
meee pet: ese erry covering a consider- | be so, inspection of the position of the 1,350 B.Th.U. 
ee None ore Tom 250 sq. ft. to 37,800 | per square foot per deg. F. per hour ordinate in Fig. 5, 
H shoay be * cond a oe of Ks deduced from | giving the rates of heat transmission from tube to 

In considering the whole of the evi | water, suggests that on an average the resistance on 
eh ae ig ; —_ ? the evidence from the | both the water and steam sides of the tubes is in the 
fo Sip inemaione ~ ors have given due weight | main due to water films of substantially similar dimen- 
uw: Ghastinaien ies ane conservatively the | sions. oon 
metic \ ourable points if predicted per-| Total Overall Rate of Heat Transmission.—By using 

S are to be generally realised in the present this value of 1,350 B.Th.U. per square foot per deg. F. 
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per hour for the mean coefficient of heat transmission 
on the steam side and the values of the heat trans- 
| mission Kw on the water side given in Fig. 5, the total 
|heat transmission curves given in full lines in Fig. 8 
were obtained for the range of water velocities and 
|mean water temperatures encountered in ordinary 
condenser practice. The rates of heat transmission 
given in Fig. 8 can be obtained on commercially-clean 
condensers of good design with some margin to cover 
reasonable departures from the ideal condition. It 
| will be found that these curves can be expressed fairly 
| Closely by the formula 
2 8G t 
} K = 6604/ = x V ido ‘ > (7) 
| B.Th.U. per square foot per deg. F. per hour, where V 
|is the water velocity in the tubes in feet per second. 
't is the arithmetic mean water temperature between 
inlet to and outlet from the tubes. The curves shown 
in dotted lines in Fig. 8 give the rates of heat trans- 
|mission which were mutually agreed upon by the six 
| principal U.S.A. condenser makers.* It is important 
| to realise that these American curves are intended to 
be used with the Grashof logarithmic mean temperature 
difference, and without regard to the effect of pressure 
|drop on the mean temperature difference. For no 
| pressure drop and at a mean water temperature of 
| 60 deg. to 70 deg. F., the U.S.A. values almost coincide 
| with the authors’, while the 40 deg. F. U.S.A. value 
| is so low that it suggests that it has been depressed 
|to compensate indirectly for the effect of considerable 
| pressure drop, or that its determination was influenced 
| by experience in single-flow condensers where, as has 
been shown, the Grashof formula gives too great a 
mean temperature difference. 
Heat Rejected to Circulating Water in Condensers.— 

One of the most unfortunate misconceptions in con- 
| denser technology lies in the conventional assumption 
| that the net heat abstracted in the condenser from the 
| steam is the convenient number of 1,000 B.Th.U. per Ib. 
'It is essential, both in the statement and analysis 
|of condenser performance and in the determination of 
| cooling surface required, that the actual total amount 
‘of heat abstracted must be known and used. In 
|modern power plant the steam entering the condenser 
is not dry, and, in fact, may contain, say, 10 per cent. 
lof water. The way in which this wetness fraction 
| varies with prime mover efficiency and initial steam 
| conditions in the range covered by modern plant has 
| been set forth in an earlier paper by one of the authors.t 
Usually, for a given power plant, the steam consump- 
| tion per unit output will be known at the prime mover 
| coupling, so that the heat rejected to the condenser per 
| lb. of wet steam, i, can be directly determined from the 
| formula 


{ heat at Ft heat ) {sensible 
jig =< at stop ~~ converted | heat in 
it valve into work | | condensate 
2,545 
ai, — — — i, B.Th.U. per lb. ; (8) 
1 Dnm 4 I 


| . , 
where i, is the total heat at the stop valve in B.Th.U. 


| per lb. D is the steam consumption in pounds of steam 
| per brake horse-power. 9m is the mechanical efficiency 
‘of the prime mover. i, is the sensible heat of the 
| condensate in B.Th.U. per lb. 

Exact knowledge of the mechanical efficiency of a 
| particular machine is not necessary, as the effect of 
| small variations is also small. Thus, for most purposes 
it is sufficient in the case of steam turbines to assume 
la value of 99 per cent. for machines of large capacity 
|in relation to their speed of rotation, and 98 per cent. 
for small turbines. In order to see how widely the 
actual heat rejected to the condenser differs from the 
conventional figure of 1,000 B.Th.U. per lb., a table 
has been prepared, covering an enormous range of 
| steam conditions and machine capacity. From this 
\it is evident that the highest value is 96-7 per cent. 
of the conventional figure and the lowest 87-5 per cent. 
| If, therefore, in analysing a test, the correct amount 
lof heat abstracted is not used, but a figure of 1,000 
| B.Th.U. substituted, the rate of heat transmission 
which would be deduced may be as much as 14 per cent. 
too high. The method just given for determining the 
| heat rejected to the circulating water is also strictly 
true both for systems fitted with air ejectors or for the 
| case of complicated regenerative feed heating systems, 
| providing in both cases that the steam consumption D 
|includes both the steam for the ejector and that con- 
'densed in the regenerative feed heaters, and that 4, is 
the sensible heat of the condensate after the ejector 
heater or the last regenerative feed heater as the case 
may be. The latter condition requires that the drains 
from all such heaters return to the condenser and are 
measured with the condensate. 

Individual Tube Heat Transmission Tests.—In 








| * Power, 1932, vol. 76, page 133. 
| + Proc.I.Mech.E., 1929, vol. i, page 453. ENorneEr- 
| ING, vol. cxxvii, page 148 et seg. (1929). 
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order to investigate how different sections of the surface 
of a condenser function under actual working conditions, 
a test was made on a condenser of 16,600 sq. ft. surface, 
in which the performance of individual tubes could be 
ascertained concurrently with a test on the condenser 
performance as a whole. Twelve tubes, six in each 
pass, were isolated by fitting special ferrules which 
permitted a connection to be carried to the outside 
of the water box cover by means of stout rubber hose. 
Thus the water quantity flowing from the tube in the 
second pass could be measured and its final temperature 
observed. At the reverse end the tubes were coupled 
in pairs with a connection through the door at that 
end to allow a sufficient quantity of water to be tapped 
off to permit the temperature leaving the tube in the 
first pass to be measured accurately. In this way, 
observation could be made on each pair of tubes in 
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pletion of the tests just described, six out of the twelve 
isolated tubes were replaced with new tubes from a 
commercial stock. Tests on these new tubes gave 
results not measurably different from those obtained 
from the tube which had been replaced. It should be 
pointed out that the condenser operated in conjunction 
with cooling towers, under which conditicns the rate 
of fouling is often extremely slow. 

Effect of Cleanliness of Water Side of Tube on Rates 
of Heat Transmission.—In the previous discussion, 
the assumption throughout has been that the tubes 
are commercially clean, that is, in the state that can 
be produced by wire brushing or chemical cleaning. 
It is necessary to consider the changes in performance 
which may result from what may be called commercial 
fouling of the tubes, since this is, after all, the condition 
under which—in varying degree—the plant must 





turn during a test on the condenser as a whole with the 
load conditions maintained as nearly as possible 
constant. 

In order to exhibit the varying performance in differ- 
ent parts of the condenser, Fig. 10 has been prepared, 
showing the positions of the individual tubes and the 
results obtained from them. Against each isolated 
tube has been indicated the ratio Ry; of the overall rate 
of heat transmission in that tube to the mean trans 
mission for the condenser as a whole. The rate of 
heat transmission on the steam side of the individual 
tubes Kx, deduced by using Fig. 5 for the rate of heat 
transmission on the water side, is also given. During 
the series of tests, the water velocity in the individual 


tubes was under a certain amount of independent con- | 


trol, and was usually kept within the range from 5 ft. 


to 7 ft. per second, compared with a mean for the | 


whole condenser of 6 ft. to 6-5 ft. per second. 

In order to check how the overall rate of heat trans- 
mission from steam to water varied with velocity 
in the isolated tubes, certain tests were made with 
velocities ranging from about 3 ft. to 6 ft. per second, 
and the results confirmed that the heat transmission 
coefficient varied as the square root of the water 
velocity. In the first pass, the temperature rise 
averaged 9 deg. F. and in the second pass also 9 deg. F 


All deductions shown in Fig. 10 were obtained by | 


reducing the observed results to a basic inlet water 
temperature of 75 deg. F. by means of the curves in 
Fig. 2 of Eagle and Ferguson’s paper, and to a mean 
water velocity of 6 ft. per second by correcting coeffi- 
cients of heat transmission as the square root of the 
velocity. 
tions from 75 deg. F. inlet water temperature and 6 ft. 
per second water velocity were not great. The quantity 
of air leakage during the tests was measured at the 
discharge from the ejector and was found to be 1-15 lb. 
of dry air per 10,000 Ib. of steam entering the con- 
denser. As this is approximately one-quarter the air 
leakage conventionally allowed in this country, the 


condenser system can be regarded as free from ened 


air leakage. 

The notable results are : 
rate of heat transmission on the steam side in different 
parts of the condenser. On the most favourably dis- 
posed tube F, a rate of 2,700 B.Th.U. per square foot 
per deg. F. per hour was reached. (2) That the tube 


D, immediately below F,, but in the bottom half of 


the condenser, shows a rate of heat transmission on the 
steam side of 2,240 B.Th.U. per square foot per deg. F. 
per hour in spite of the fact that in this position it 
might be expected to be drenched with the condensate 
from the higher tubes. (3) That more heat is trans- 
mitted on the side of the condenser towards the alter- 
nator than towards the turbine. (4) That following 
the radial line C, B, C, B, condensation appears to 
be completed before the centre of the nest is reached. 
The same appears true of the radial line F, E, F, E,. 
(5) That following the radial line D, D, the com- 
paratively high performance of tube D, at the centre is 
probably due to the access of steam to the tubes in the 
first pass at this point via the unbaffled lane provided 
from the bottom of the condenser, an observation which 
led to some modification of later designs. 
general, the lower half of the condenser is contributing 
equally with the top half to its effective performance, 
again suggesting that the cascade of condensate from 
the top to the lower t tbes is not materially interfering 
with the performance. ; 
Incidentally, the mean temperature of the con- 
densate during the tests was from } deg. to 1 deg. F. 
higher than that corresponding to the mean vacuum 
at the condensate inlet. The authors offer no explana- 
tion of this phenomenon although they have in several 
cases observed the anomaly of an excess of condensate 
temperature above the observed mean vacuum tempera- 
ture of up to 5 deg. F., in spite of the greatest care in 
observing temperatures and the vacuum pressure itself. 
The single tubes used in the test just discussed were 
installed when the condenser was built and therefore 
had been operating under exactly the same conditions 
as the remaining tubes throughout the nine months 
which elapsed before the tests were made. On com- 





Such corrections were small, as the varia- | 


a he | 
{1) The wide variation in 


(6) In} 


operate for most of its working life. A local example 
| of the effect of fouling on vacuum was given in Figs. 












| 13 and 14 of the paper on “ Operating Results with the 
| Recent Extensions at Barton Power Station.”* By 
| Fig.to. 
INDIVIDUAL TUBE HEAT TRANSMISSION TESTS 
| Re ransmrussion Rate for Tube 
Mean Transmission Rate for Condenser 
a, Steam Side Transmission Rate 
i ; ~_" Alternator 
Silo” S icle 
| Re Ks | Rt Ks 
| 6S 1,920 1-81 2,700 
| O88 614) 1-42 1,470 
| O27 wé6el 1-21 1,050 
| Ml Nut O36 195 
| oer 3 75 52 
| 117 950 1-63 2,240 
(4280.1.) | \GINEERING™ 





| translating the latter figure into terms of the fall in heat 
transmission with time on this particular installation, 
a curve was obtained, showing that after a slow fall 
|in the first 200 hours, the rate of heat transmission 
decreased almost along a straight line by 40 per cent. 
in 800 hours. Landis and Tucker have publishedt the 
fact that the rate of heat transmission fell 38 per cent. in 
jone year on the 160,000-kW set at Hudson-avenue, 
| where the water velocity through the condenser tubes 
| is 6 ft. per second. On the other hand, in the single- 
|tube tests of the cooling-tower installation discussed 
| earlier, no measurable improvement in rate of heat 
| transmission with new tubes was observed compared 
with the original tube after nine months’ service. 

Until some means is established of standardising 
| degrees of fouling and their relation to heat trans- 
| mission, it is manifestly impossible for manufacturers 
}of condensing plant to guarantee performance in 
any other condition than that of a clean condenser. 
It is, unfortunately, not always convenient or even 
| possible to clean a condenser thoroughly before contract 
|tests have to be made. Fortunately, most users 
are able to satisfy themselves from readings taken in 
ordinary station routine whether a condenser is reason- 
| ably fulfilling its contract obligations. Occasions do, 
| however, arise when careful tests have to be made on 
| condensers which cannot be regarded as commercially 
| clean, and it is important to establish in such cases 
| how far the condenser performance may be affected 
by the actual state of the water side of the tubes. 
| The method of single-tube tests described earlier in 
| this paper might be extended to determine, in the case 
i< any particular condenser, what correction must 
| be applied to the condenser performance determined 
| during a test, in order to translate the results into 
performance with clean tubes. Such a method was 
| described by Hardie and Coopert as applied to tests 
made on the 160,000-kW Hudson-avenue condensing 
| plant. They carried out this method by isolating 
| several pairs of tubes in different parts of the condenser 
and arranging an independent discharge from each. 
| Of each pair, one tube was placed in the condenser 
| when it was built, and the other was a new tube 
jinserted in an adjoining portion immediately prior 
|to the test. The comparison in the rate of heat 
| transmission obtained from the new and old tubes 
|was used to establish an average correction to be 
applied to the condenser as a whole. 

The authors do not recommend the adoption of such 
an elaboration in testing except as a final means of 





* Proc.I.Mech.E., 1930, vol. ii, page 644. ENGINEER- 
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arriving at an equitable settlement in the unhap), 
event of a dispute. In such cases it would be of 
first importance to ensure that the adjacent old and 
new tubes were really in similar positions in the strea 
of steam and water. In fact, this method is on! 
logically satisfied if, after a first test, the new and ol: 
tubes are interchanged and the tests repeated. When 
the possibility of having to resort to this expedient 
is visualised at the ordering stage it would be desirable 
to arrange for a considerable number of manhole doors 
on the end covers of the condenser since these provide 
convenient means of bringing out the connections from 
the isolated tubes. 

The Provision of Margin to Cover Average Fouling.— 
While these proposals, from the manufacturers’ point 
of view, dispose of the difficulty which arises from 
fouling, the user is still concerned with the fact that 
his condenser performance is falling as fouling proceeds, 
and he may naturally wish to specify some margin 
to cover this condition. The provision of such a 
margin is by no means so simple a matter as is generally 
supposed. Itis not sufficient, and, in fact, may achieve 
nothing, to specify an abnormally large condensing 
surface. This would inevitably result in the incidence 
of competition being directed to reducing the water 
quantity, leaving the true criterion—the rate of heat 
transmission—unchanged, with no advantage in regard 
to average vacuum. 

Nor is it desirable to attempt to obtain the desired 
margin by specifying a higher vacuum than that 
economically appropriate to the mean water tempera- 
ture. In the first place, if this is done by calling for 
+, in. higher vacuum, the effect varies very much 
with the actual vacuum obtained. Thus, at 29 in. 
vacuum the increase to 29-1 in. involves an increase 
in surface of 25 per cent., while ,!, in. at 28 in. vacuum 
corresponds only to 9 per cent. increase in surface. 
Secondly, this increase in vacuum will almost inevitably 
be carried over to the design of the prime mover, and 
as Baumann has shown the increase in its cost at 29 in. 
would be 3-5 per cent., for which no proper return 
would be obtained in operation. 

It is equally undesirable to specify a higher water 
temperature than that of the annual mean, weighted 
with reference to the variation in load throughout 
the year, because if a higher temperature is specified 
and the appropriate economic vacuum adopted, the 
prime mover will probably be smaller than desirable 
and the full gain from the higher vacuum possible in 
the colder months will not be obtained. Further, it is 
not always appreciated that under such conditions 
the air extraction apparatus will be smaller than desir- 
able and the vacuum in colder months limited for this 
reason. If, on the other hand, a higher temperature 
than the average weighted mean is specified, together 
with the vacuum appropriate to the latter temperature, 
it may be found that it is physically impossible to 
satisfy both conditions. 

Two quite practical methods of specifying margins 
are available. The condenser may be called upon to 
give its contract performance with a pre-determined 
percentage of the tubes plugged, so as to render their 
surface ineffective during the tests. Obviously, these 
plugged tubes should be uniformly distributed through- 
out the tube nest. Reasonable margins to specify in 
this way are 5 per cent., 10 per cent., or 15 per cent., 
depending on the rapidity of fouling to be expected 
in service. When such a condenser is in normal service 
with the tubes unplugged the performance is improved, 
not only by reason of the increased surface provided 
in this way, but also by the increased water flow 
resulting from the decreased friction head against 
which the circulating pump then operates. The 
following table gives the approximate increase in 
vacuum which can be obtained in this way in 4 
syphonic installation with constant-speed pumps 0! 
normal characteristics : 


Percentage of tubes plugged ... 5 10 15 
Decrease in vacuum temperature, 
deg. F. ; - 0-74 1-36 2-0 

Increase in vacuum at 29 in. 

mercury ees ove ; 0-02 0-04 0-00 
Increase in vacuum at 28 in. 

mercury - - ... 0-04 0-06 0-12 
Increase in circulating water to 

produce additional vacua ate 

given above, per cent. 5 10 lo-o 

Alternatively, the margin may be obtained by 


increasing the circulating water quantity as the con- 
denser becomes fouled. This is quite convenient if 
water is supplied by a separate multiple-unit pumping 
station or by the use of variable-speed pumps. If the 
pumps are tied in with the condensing plant and are 
of the constant-speed type, this expedient can be 
partially obtained by installing pumps of a larger 
capacity than sufficient for the normal performance 
of the condenser when clean. Strangely enough, the 
table shows that the margin obtained by providing 
a given percentage additional circulating w#teT 
capacity is almost identical with that obtained when ® 
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ndenser is designed for the specified vacuum with the 
same percentage of tubes blocked. 

\ir Leakage in Condenser Installations.—It is natur- 
lly a difficult matter to predict with any accuracy 
the airleakage which may be encountered in a projected 
installation, or what allowance should properly be made 
for such variations as may arise in operation. The 
generous allowance which was established in this country 
by agreement between condenser users and manufac- 
turers has been justified by experience and by the 
fact that such provision allows higher vacua to be 
maintained during seasons of low water temperature. 
These allowances are given by the formula 


‘ 58 b. per I for steam 
Be AL 3+ =.) tb per hour 
\ir leakage ( 10,000/ turbines, 
_(7-5+ 12-5 >) — lb. per hour for steam 
wi 10,000 engines, 


where § is the weight of steam passing to the condenser 
in Ib. per hour. While these leakages are based on 
the steam passing to the condenser, it must not be 
thought that most of the air to be withdrawn from the 
condenser enters the system with the steam from the 
boilers. In point of fact, even if the boiler feed water 
was fully saturated with air the amount passed to the 
condenser in this way would amount to less than one- 
twentieth of the allowance for steam turbines. Since, 
in modern installations, every effort is made to eliminate 
the ingress of air into the feed water, it can for practical 
purposes be stated that the whole of the air enters the 
condenser through leakages into spaces under vacuum. 
The quantity of air leakage has been actually 
measured on a number of power station installations. 
Most of these installations are equipped with feed 
heaters and a large quantity of pipe work under 
vacuum. The actual air leakage measured is from 
i4 per cent. to 35 per cent. of the British standard 
allowance. Continental practice provides for a leakage 
of about 70 per cent. of the British rule, while American 
practice often specifies very much less and may be re- 
tlected in the low rate of heat transmission shown in 
Fig. 8 expected under cold water conditions, when 
it is largely determined by the air pump. When the 
air is extracted by means of a steam-operated air 
ejector it is important to allow for the fact that each 
pound of air as removed from the condenser carries 
with it the water vapour necessary to saturate it fully. 
To evacuate the condenser, this vapour has to be 
compressed equally with the air so that the capacity 
of the ejector required to deal with this mixture of 
air and vapour is considerably greater than if it had 
to deal with the air alone. It is for this reason that 
tests to verify the capacity of an air ejector should 
be made by drawing the specified air quantity through 
water maintained at a temperature 5 deg. F. above the 
temperature specified for inlet circulating water. 

The Effect of Pressure Drop on Ejector Duty.—The 
pressure drop in a condenser has a profound effect 
on the required duty of the air pump. As the pressure 
drop increases the weight of mixture to be handled 
increases very rapidly. Further, it must be remem- 
bered that an ejector is a volume displacement machine 
and that the tota] volume of the mixture to be handled 
depends on an absolute pressure lower than the vacuum 
at the condenser inlet by the amount of the pressure 
drop. As showing the effect of the pressure drop | 
in increasing the duty on the ejector, it may be said that 
with 60 deg. F. inlet water temperature and 0-2-in. 
pressure drop, the ejector must be of over 50 per cent. 
greater volumetric capacity than with no pressure 
drop, and over three times that capacity if the pressure 
drop is 0-4 in. mercury. It will be obvious that in 
condensers having a large pressure drop the vacuum 
obtained may be seriously limited by the air-extraction 
ipparatus. It is a curious result that the fact of the 
density of air being over 50 per cent. greater than that 
f steam at the same pressure and temperature has 
led many to suppose that air would necessarily sink 
to the bottom of a condenser and that the bottom is 
therefore the appropriate place for its withdrawal if air 
blanketing is to be avoided. In point of fact, a 
ondenser is cleared of air by the draught caused by 
the aspiration of the air pump, and in a properly 
lesigned condenser the effect of aspiration is from 
twenty to thirty times as great as that of gravity, so 
that it is equally proper to withdraw the air in any 
ra from any point where condensation is com- 

plete. 
(To be continued) 





FIRST INTERNATIONAL CONGRESS 
ON LARGE DAMS. 
(Continued from page 109.) 

Question 24 dealt with “Research methods to 
tscertain whether a given material is suitable for use 
in the construction of an earth dam.” 

Mr. W. J. E. Binnie, M.Inst.C.E. (England), in his 
report said it had been the practice of his firm to 


} 


| 
|earry out tests to ascertain: (1) the mechanical 
| analysis, t.e., the size of the grains, all materials less 


than 0-09 mm. (0-0036 in.) being called “ clay” and 
particles of greater diameter, sand ; (2) the proportion 
of water required to attain maximum plasticity ; 
(3) the contraction on drying; (4) the percolation of 
water at different periods ; (5) the tenacity of moulded 
briquettes 1 sq. in. in section when dry. 

A table of test of seven clays which had been used in 
reservoirs, was given in the paper. It is reproduced 
as Table I below. The author stated that in none of 
these had there been any percolation through the core 
wall, and therefore that a clay selected for puddle 
which fell within the limits shown would be suitable. 
The data are of considerable interest. 

Mr. Binnie stated that there were in England a great 


Taste I. Properties or Puppte Cray. 


the purpose of finding out at what angle of slope the soil 
would stand and how it would act under the influence 
of air and water. 

The principal tests made were :—(a) mechanical 
analysis of grain size, (b) resistance to shear, ¢.e. 
coeflicient of friction and cohesion, (c) specific gravity 
of dry materials, (d) Atterberg limits, (e) hygroscopic 
coefficient, (f) lime content, (g) compressibility, (/) 
coefficient of permeability, (¢) chemical properties. 

M. Malterre, Inspector General, Highway Depart- 
ment, of France, reported on two dams which had 
been constructed in the Pyrenees. The material used 
was a sand formed from decomposed granite. The 
sand was deposited in a manner which gave the same 
results as the hydraulic fill method, that was to say, 
although not actually placed in position by water, it 








| Pro- | Con- 
Name of Reservoir. | tion tion Pugged 
of Sand 





| rtion | traction | 

| Propor- | Propor- | of water | on drying 
i 
| 


D 
to maxi- | moulded | 





Percolation of water 
through a layer of 
Clay 2-in. in thickness 
under a head of 7 ft. 


Tenacity | 
of | 


moulded | when im- 
bri- pounding of 
quettes com- 





| of Clay. 
| } mum bar | Total During | 1 sq. in. | menced. Core. 
plas- |100mm.| After in last | in section 
ticity. long. 24 hr. 432 hr. 24hr. | when dry. 
1 Eee ee bet . om 7 7 T 7 
per cent. | per cent. per cent. C.c. Cc. €.€. Ib. ft. 
(1) Pontian Ketchil 
(Singapore Muni- | | 
cipality) .. ..| 94-6 5-4 29-8 7-2 Nil Nil Nil 65 | 1931 45 
(2) Blaen - y - cwm 
(Ebbw Vale Steel Comple- 
Company) .. ..| 79-0 | 21-0 21-0 5-0 0-8 11-6 0-6 67 | ‘tion 80 
deferred 
(3) Carno (Ebbw | | | 
Vale, U.D.C.) eo} 71°56 28-5 20-0 8-0 1-4 11-4 0-5 73 | 1011 95 
(4) Taf Fechan | | 
(Merthyr Tydfil | | 
Corporation) | 71-5 28-5 17-4 2-9 0-2 2-2 0-1 — 1926 100 
(5) Silent Valley (Bel- 
fast Water Com- | | January | 
missioners) -.-| 60-0 40-0 20-9 40 Nil Nil Nil 156 | 1932 | 85 
(6) Burnhope (Dur- 
ham County Water | Under | 
Board) va --| 57-3 42-7 20-1 5-9 Nil Nil Nil 107 con- | 130 
| struction | 
(7) Alwen (Birken- | | | 
head Corporation)..| 50-6 49-4 15-0 2°5 2-3 17-6 0-6 30 1916 | 20 
Average .. —..| 692 | 80-8 20-6 51 0-7 6-1 0-2 83 | 99 
Taste Il. Tests oF Sor CHARACTERISTICS. 
es paar sity | ee lee lg..igelsaltele ise len | 4a 145 | 
23 | Sm Wen| Se | Se i ae |l¥_2/85.| be | Be 
” 23 |i |osi| Ss | 22 | 22 [S29 le8e| 24 | £3 \fs | 2 
Characteristics. me |Ag i> as os &S | £8 29s |S5S ne | ae é3 | E 
om | 8 | wa | Me om} Pte | 3] =| 2 | om | a 
oa aS | NE los t~- 18S j shy |= Wjeor~ (PS (SS i se 
1.-Basic Values for Calculation of Stability and Seepage. 
1. Coefficient of friction and cohesion . | 1 - | ) 1 1 — | 1 5 
2. Coefficient of permeability . o es 1 | — | 1 1ij— 1 6 
II.—-Grain-size and Density. 
8. Grain-size (mechanical analysis) bs 1 1 : 1 l 1 1 | 5 | 1 1 9 
4. Specific gravity of dry matter os -- - — 1 - 8 b-A erly fh 
5. Water content .. os . -— _ 1 - 1 1 1 | 1 5 
6. Compressibility . . Sa Ae. . -~- {— - 1 1 3 
Ill.—Coefficients of Consistency. 
7. Atterberg limits e- oe ee — : 1 - 1 - 1 wor Abe 
8. Shrinkage values aw “al aa 1 - . - - | on i 2 
9, Standard consistency .. “ — 1 — 1 — | 2 
10. Tensile strength of dry test bar , 1 —-i— _ — 1 > 
LV.—Other Characteristics. 
11. Capillary rise .. - - /- |) typ~+ -/|— — pit as Pung 
12, Absorption capacity (water) . - | ; wm | tims | — - - | 1 : | 93 
13. Absorption capacity (air) Js ¥ —_ | — | - | — | Ra os ht } — . . 2 ~ 2 
14. Hygroscopic coefficient ‘ ; — | — — | | - —_ |j— — | 1 - ;— 1 
15. Rate of crumbling ss , vi _— - — — }j — | | lis] ide HB tie“ 1f 1 
16. Lime content and chemical properties | — | — — -- 1}; - -- — |} 1 lig 
17. Effect of compacting .. es of — | 8 _ | —-}—o—-horft- -- —_ — |} 1 
18. Formation of shrinkage cracks Pe ee! — |i- mod };— — - 1 | 1 


number of earth embankments varying in height up 
to 140 ft., but surface deposits found in England were 
so variable that experiments to determine the initial 
coefficient of friction of the material for the purpose 
of arriving at the slope of the embankment were seldom 
carried out. Certain general rules had, however, been 
adopted, and the water slope was usually made 3 hori- 
zontal to 1 vertical, and the outer slope 2} horizontal 
to | vertical. 

When the height of the embankment exceeded 100 ft. 
berms were introduced, or the outer slope was flattened 

Professor Rudolf Seifert (Germany), reported that 
there was no characteristic method of designing dams 
in Germany. The cross-sections of these were very 
varied. The water-tight portion was frequently laid 
on the water side slope but in the two most recent 
types, central cores were employed. The Arnsberg 
dam, which was constructed in 1928, had a concrete 
core. The height of dam was 198 ft. The water side 
slope was 2} horizontal to 1 vertical, and the outer 
slope varied from 1-5 to 1 at the top, to 3 to 1 at the 
bottom. The width from toe of slope to toe of slepe 
was 1,008 ft. 

Investigation of the soil in the laboratory was for 


was, after being placed in position, thoroughly watered in 
| such a way that it was thoroughly consolidated and the 
subsequent settlement was practically nil. This 
enabled a water-tight facing to be laid on the water side 
slope without fear of cracks resulting from settlement. 

The Oredon dam was 87 ft. 6 in. high above the 
rock foundation ; the water slope was 14 horizontal to 
1 vertical, and the outer slope, 2 horizontal to | vertical. 
The water-tight facing on the water slope was of lime 
concrete, constructed as follows. It consisted of a 
first layer of lime concrete surmounted by a layer of 
dry stone forming a drain. Above this a second layer 
of lime concrete faced with asphalte formed the water- 
tight screen. The total thickness of the lime concrete 
was 4 ft. at the top, and 9 ft. at the foot of the slope. 
It was protected by a layer of dry rubble 3 ft. 3 in. 
thick. 

The d’Aubert dam was constructed with sand in a 
similar way, but was only 36 ft. high. 

The water-tight face consisted of two layers of rein- 
forced concrete, with hollow bricks sandwiched in 
between them for the purpose of drainage. On the 
outside was a facing of cement 1-37 in. thick and on the 
top of this asphalte 0-6 in. thick, the whole, including 
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the two layers of reinforced concrete and hollow bricks, 
being 11 inches thick. This was protected by dry 
pitching 1 ft. 74 in. thick. The slope on both sides was 
14 horizontal to 1 vertical. 

Thirteen reports, including the three referred to 
above, were sent in, and these were summarised, and 
conclusions given in @ general report, by Dr.-Ing. Karl 
Terzaghi of Vienna. 

Dr. Terzaghi stated that all reporters emphasised the 
necessity of deciding the suitability of the soil for 
construction of earth dams by means of physical ex- 
amination. As to the method of making these examina 
tions, however, opinions expressed, differed widely. 
fable 11 illustrated these differences. This table 
contained no less than 18 different soil-characteristics ; 
amongst these would be found a large number which 
had hardly any connection with those physical pro- 
perties of the materials which were of importance 
in the construction of earth dams. Not even the 
most widely distributed method, that of mechanical 
analysis of gram size was considered necessary 
by all reporters. Equally varied were the views ex 
pressed concerning the methods of making the investi- 
gations, so that it was difficult to compare the results 
obtained in the different countries. As an example 
the mechanical analysis might be taken: the upper 
limit of the size of the finest particles separated out by 
the mechanical method lay between 0-09 mm. (England) 
and 0-002 mm. (Germany), and the preparation of the 
soil for analysis was carried out in the most varying 
manner. 

The most radical difference, however, was in the 
position taken up by the different reporters on the 
question of the determination of stability. Of the 
13 reporters only five considered the data required for 
carrying out an investigation of stability to be essential. 
The others appeared to design the cross-section of the 
lam by copying successful dams of similar dimensions. 
Nor was the method of carrying out the investigations 
for stability by any means uniform. If for soil of a 
viven quality and angle of repose the critical height 
(that is the height at which the slope remains stable) 
as obtained by the Frontard method is called A, then 
the method used in middle and northern Europe, 
founded on the assumption of a cylindrical sliding 
surface, gave values up to 1-8 A. If the Frontard 
method was correct, then dams calculated in accordance 
with the Swedish method lay very close to the limits 
of stability on account of the low value of the factor of 
safety. 

The general reporter concluded that under these 
circumstances it was urgently essential to weigh the 
pros and cons of the different methods in comparison 
with each other, and thus make a beginning in the 
standardisation of methods of investigation which could 
be generally applied 

(T’'o be continued.) 


NOTES ON NEW BOOKS. 


Tue growth of the use of electric-arc welding in 
industry has led to a great demand for books of an 
instructional character on the subject, suited to the 
requirements of those who hope to become proficient 
operators. The most recent addition to the literature 
of this type is a work entitled The Principles of Electric 
Welding—Metallic Are Process, prepared by Mr. R. C. 
Stockton, Lecturer on Welding in the Manchester 
College of Technology. It is published by Sir Isaac 
Pitman and Sons, Limited, London, at 7s. 6d. net. 
As this work is based on a series of lectures given 
to the students in a part-time course on the subject, 
it will be appreciated that the author has kept his 
treatment of the subject well within the compass of the 
understandings of potential welders, and definitions 
are given of such technical terms as may not previously 
have come to their notice. In the first part of the 
book there is a general discussion of the thermal 
and other methods of joining metals. In this dis- 
cussion emphasis is given to the fact that in welding 
the metal must flow under pressure and intermingle 
mechanically in order to give a homogeneous weld. 
All the many processes of joining metal com- 
ponents, including riveting, soldering, &c., as well 
as plating and galvanising, receive brief reference. 
Then follows a chapter on the properties of metals, in 
which the nature of the appearance of the various 
types of fractures in them is dealt with. As a pre- 
liminary to the full consideration of metallic-are welding 
there is provided a series of brief notes on the principles 
of the manufacture of iron and steel, and the impurities 
which such metals may be expected to contain. Heat 
treatment is also referred to. On these matters as a 
basis, the discussion of metallic-are welding is pro- 
ceeded with, and illustrations of actual examples are 
used to show the method of fabricating bedplates, 
and various types of vessels. The hints to welders 


are particularly apt, and the movements of the electrode 
are clearly described, while the means of effecting 
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the various types of joints are detailed. The cha- 
racteristics of faults in working are illustrated. Many 
examples of welding practice are shown and the 
precautions to be observed to prevent distortion are 
clearly indicated. The testing of welds is included 
in the survey of the subject, and a chapter of electrical 
notes affords some information that is essential to 
the welder. Within the limits of the treatment which 
the author has set himself, he has provided a book 
which will be much appreciated by those who hope to 
include electric-arc welding within the scope of their 
workshop accomplishments. 


Under the title of Cellulose Acetate, its Manufacture 
and Applications, Messrs. Ernest Benn, Limited, 
have published a valuable treatise, the author being 
Mr. A. G. Lipscomb, B.Sc., F.I.C. The price of the 
volumeis 21s. net. After opening with an historial sketch 
of the Rayon industry, a highly successful effort is 
made to give a clear description of the manufacturing 
processes and of the lay-out of plant for the manu- 
facture of cellulose acetate and of acetate Rayon. 
The author also discusses, in an able manner, the recent 
advances made in the study of the chemistry and physics 
of cellulose and cellulose acetate, the technique of the 
dyeing and printing of acetate Rayon, and makes some 
reference to the use of cellulose acetate in the “ doping ” 
of aeroplane fabrics and in the manufacture of moulded 
goods and splinterless glass. A few pages are devoted 
to a résumé of the literature dealing with esters of 
cellulose, other than the nitrates and acetate. Cellu- 
lose formate and butyrate and the cellulose esters of 
the higher fatty acids and of atomatic acids have been 
prepared, and may possibly find some commercial 
application in the near future. The most practical 
and most extensive chapter of the book is devoted to 
a description of the wet and dry spinning methods, and 
the processes employed in the recovery of the solvent 
evaporated during spinning, including condensation, 
absorption in liquid media and adsorption in solid 
materials. The author's short summary of the 
micellar theory of the structure of cellulose, betrays 
a close study of recent developments in this field 
and shows how this theory has received remarkable 
support of recent years, as a result of the study of 
cellulose by X-ray spectrography. The great value 
of the micellar theory lies in the fact that it enables 
us to give a reasonable explanation of the complex 
properties of cellulose and its derivatives and also to 
account for their behaviour with various solvents 
and other chemical reagents. The volume includes a 
comprehensive list of patent literature. Probably 
the most systematic and practical treatment that has 
so far been accorded the subject of cellulose acetate 
appears in this treatise, which is an admirable survey 
and deserves to be read by all interested in the produc- 
tion of cellulose acetate and of acetate Rayon. 

The first edition of Heating, Ventilating and Air 
Conditioning, by Messrs. L. A. Harding and A. C. 
Willand, is so well known to heating and ventilating 
engineers throughout the world that a second edition 
needs no introduction. The somewhat misleading 
title of Mechanical Equipment of Buildings has been 
changed to the more appropriate one of Heating, 
Ventilating and Air Conditioning. The illustrations 
and diagrams are executed with the characteristic 
clarity of the previous edition and, bearing in mind 
that this book is based on American practice, which 
differs in some respects from that on this side of the 
Atlantic, it has few rivals as a text book in the theory 
and practice of heating and ventilating. It is published 
in this country by Messrs. Chapman and Hall, Limited, 
at 62s. 6d. net. The volume is published in the 
United States by Messrs. John Wiley and Sons of 
New York. 

The National Employers’ Mutual General Insurance 
Association, Limited, 10, St. Mary Axe, London, E.C.3, 
has published a pamphlet entitled Accident Prevention 
in the Building and Allied Trades, which is being issued 
free of charge to its policy holders. It gives a series of 
useful rules and hints under such headings as demo- 
lition, excavation, scaffolding, ladders, steelwork 
erection, painters, electrical work, coke braziers and 
fire prevention, the tenour of which may be illustrated 
by a few examples. ‘‘ Never leave a ladder against 
an unsafe backing, such as loose boxes or circular 
objects.” “‘ No matter how carefully a chain has been 
fastened round the centre of an iron column or girder, 
and evenly balanced, there is a serious possibility of 
the load tilting and slipping. To prevent this, wrap 
sacking round the ironwork under the chain.” ‘“ Never 
leave barrow handles projecting into passages or near 
corners.” “Only under exceptional conditions, and 
then only with the hand in a safe position, in case the 
tool slips, should a sharp-edged tool be applied to 
wood held in the hand.” The booklet 1s well 
illustrated, mainly by poster reproductions, and _ is 











| completed by tables showing the causes and number of 


accidents, the safe loads of two-legged slings, tubula: 
columns, joists, foundations and floors, as well as 
summaries of the various pertinent regulations. It is 
well worth digestion by those for whom it is intended— 
and appropriate action. 


Ir was a saying of Edward Lear, the author of the 
Book of Nonsense, that “if a man does anything at all 
through life with a deal of pother, and likewise of 
some benefit to others, the details of such pother and 
benefit may as well be known accurately as the con- 
trary.”” Whether the members of the Newcomen 
Society are familiar with this saying we do not know. 
but it is certain they will all agree with Lear, for a 
passion for accuracy is the first qualification of tly 
biographer and historian. Among the aims of this 
Society are those of bringing to light new material of 
inventors and engineers and their work, and after close 
examination and criticism, of publishing it with ample 
documentation. How admirably these aims are 
carried out can be seen from the Transactions of the 
Society, vol. xi of which has just been published. 
There are in all some ten or a dozen papers or con- 
tributions in this volume, and each of them bears the 
stamp of authority. In this respect the Society is 
more than fortunate. Who, for instance, could be 
better fitted for dealing with the history of Fire- 
Extinguishing Engines than Mr. Rhys Jenkins, or who 
could be more intimate with the story of Edison’s famous 
Pearl-street Power Station than Mr. G. A. Orrok ? 
The connection of other authors with their subjects is 
equally happy. Mr. Warren, in one paper, deals with 
railway history through the medium of John Nuttall’s 
Sketch Book, Dr. Lones, in another, reviews minirg 
practices in Staffordshire and Worcestershire, and 
Mr. Titley adds to our knowledge of the ways of the 
Cornish miner by Notes from Account Books of the 
father of Trevithick. Other contributions are those by 
Mr. Vowles on The Origins of Windmills, by Mr. Bland 
on John Curr, the Originator of Iron Tramways, and by 
Colonel Crompton on a pioneer House to House Elec- 
tricity Supply. Not the least interesting paper is the 
biographical sketch of John B. Jervis (1795-1885) by 
Professor J. K. Finch, of Columbia University, New 
York. Jervis may be regarded as the Telford of 
America, doing more than any other man to make 
engineering in America a profession. It is, perhaps. 
unnecessary to call attention to the fine series of 
illustrations this volume, in common with preceding 
ones, contains, but a word must be added about Part IX 
of the Analytical Bibliography of the History of 
Engineering and Applied Science. The additions of 
these bibliographies to the Transactions year by year 
is very praiseworthy, for they assist in making the 
whole of the Transactions an Enyclopedia of Engin- 
eering History. 

CATALOGUES. 

Hoisting Appliances.—A folder giving a 
pictorial view of thirty-three different hoisting appliances 
made by Messrs. Pickerings, Limited, has been received 
from their Globe Elevator Works, Stockton-on-Tees. 

Oil Cans.—The advantages of having filters embodied 
in the construction of oil cans is brought out very clearly 
in a leaflet received from Messrs. Joseph Kaye and Sons, 
Limited, Lock Works, Leeds, 10. 

Food-Trade Equipment.—A ready reference index to 
all the variety of equipment made for caterers by Messrs. 
John Phillipson and Company, Limited. 59-60, Petty 
France, Westminster, S.W.1, has been received from the 
firm. 

Electric Trucks.—Messrs. Greenwood and Batley, 
Limited, Albion Works, Leeds, make the Greenbat 
electric truck and have issued a folder showing illus- 
trations of the types suited to various classes of industrial 
work and giving notes on the experiences of users. 

Furnaces and Stokers.—A folder has been received 
from The Crosthwaite Engineering and Furnace Com- 
pany, Limited, of York-street Iron Works, Leeds, 
relating to the firm’s forced-draught furnaces and fan air 
equipment. 

Optical Indicators—The features of the high-speed 
indicators made by Messrs. P. J. Kipp and Zonen, Delft, 
Holland, for application to the investigation of the 
pressure actions in internal-combustion engines, are 
clearly described in a catalogue sent to us by the firm. 

Case-Hardening Compound.—Messrs. G.W.B. Electric 
Furnaces, Limited, of Elecfurn Works, North-road, 
Holloway, London, N.7, in a leaflet on Eternite, a com 
pourid embodying a penetrative energiser in special wood 
charcoal, claim that it has a carburising efficiency 
which lasts as long as the charcoal grain. 

Electric Motors for Gas Works.—The conditions 
works, and in other industrial concerns wher: 
application of electric motors has to be made in 
and dusty situations, call for special provisions. M: 
Lancashire Dynamo and Crypto, Limited, Trafford Park, 
Manchester, have prepared a pamphlet showing some 
of the outstanding features of their designs to meet the 
circumstances of this exceptional duty. 
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SWING BRIDGE ACROSS THE RIVER (are now capable of passing vessels of about 500 tons 


WEAVER AT ACTON BRIDGE, 


CHESHIRE. 


| burthen, being so arranged that the standard barges, 
each carrying 250 tons, can pass four at a time. 
In addition to the locks, with the adjacent sluices 


Tue River Weaver, which, with its tributary | which have been provided to pass the flood-water, 
the River Dane has a watershed of about 544 square | and are of themselves an interesting feature, the 
miles, almost wholly in the County of Cheshire, is | navigation is crossed by several main roads necessi- 
navigable for about 20 miles and is described in | tating opening bridges of comparatively large size, 


King’s Vale Royal of England (which was published | which have replaced either fixed stone arches or | 
in 1856) as one of the beautiful parts of Cheshire. ' girders, or small hand-operated turn-bridges which | the Inst. C. E., 
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Works for its canalisation between the salt districts 
of Winsford and Northwich to the Mersey Estuary 
were commenced under an Act of Parliament dated 
1721, whereby the control of the navigation was 
placed in the hands of a number of trustees drawn 
from the justices and landowners of Cheshire who 
worked without remuneration and handed the 
profits (if any) to the relief of the county rates. 
Che first locks were of timber construction, enabling 
barges of about 70 tons burthen to navigate to 
Liverpool ; this gave rise to an industrial develop- 
ment which at one time culminated in a traffic of 
about 1,250,000 tons per annum. Although recent 
political and industrial troubles and the competition 
of railways and later of roads has somewhat reduced 
this figure, the navigation still holds its own and 
forms a very important means of transport. 

During the 212 years of its history, the works 
have been reconstructed several times, and the locks 
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were quite inadequate for the requirements of 
modern road traffic. 

It is not intended in this article to describe any 
of these bridges, with the exception of the latest 
one constructed at Acton Bridge, but it may be 
interesting to mention those at Northwich, built 
in 1899 and 1900 to the designs and under the 
supervision of Colonel J. A. Saner, Engineer and 
General Manager of the Weaver Navigation, are 
situated on land which is liable to subside, owing 
to the extraction of salt in the form of brine, running 
in underground streams. These brine streams, 
| being underground waters, cannot be located 
| definitely as is the case with coal mining, and the 
surface damage caused frequently takes place 
several miles away from the site of the pumps. In 
order to meet this contingency, the bridges, which 
| weigh about 320 tons each, were built with large 








of gravity of the superstructure. These pontoons 
carry about three-fifths of the weight, and revolve 
with the bridge, the balance of weight being carried 
by a ring of conical flanged rollers supported by 
cast-iron piles with adjustable screwed heads, so 
maintaining the bridge in positicn and enabling 
adjustments of level to be made from time to time. 
Thissystem, which may be described as a low-pressure 
hydraulic one, was described in the Proceedings of 
vol. cxl, page 72, and has proved 
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very successful and economical in operation. It 
facilitates the frequent adjustments and raising 
which have been necessary during the thirty-four 
years the bridges have been in use, and although 
the later bridges are at present on stable ground, 
the same principle has been adopted in their con- 
struction for economic reasons. 

The latest swing bridge, which has recently been 
completed, forms part of an extensive scheme of 
improvement of the main road between Warrington 
and Tarporley, known officially as A 49. The 
river at the point of crossing is bifurcated by an 
island, one course being an artificial cut forming 
the navigable channel, and the other forming a 
relief channel for flood water. The latter until 
now has been crossed by means of a substantial 
sandstone-cum-limestone arch bridge, built about 
the middle of last century. The Navigation had 
a hand-operated turn-bridge with a plank floor 
13 ft. 6 in. wide, built in 1872, and latterly strictly 
limited to a total load of 8 tons and a speed of 
4 m.p.h. The new bridge, as will be seen from 
the plan, Fig. 1, is placed about 80 yards down- 
stream of the old bridges, and as is shown in 
the view reproduced in Fig. 2 and in Figs. 4 and 5, 
page 210, consists of main N-type steel girders 
240 ft. long, witha parabolic top boom. The road- 
way is 28 ft. wide, and two footpaths, each 5 ft. 6 in. 
in width, are placed outside the main girder. The 
decking is of trough flooring, filled and surfaced 
with tarmacadam and asphalt carried by cross 
girders of box-shape fixed at the panel points, and 
provision is made for safety gates and illuminated 
signs for the guidance of road traffic. 

When open to river traffic, the bridge is housed 
on a centre pier. The towing-path and cattle track 
on the banks of the river are carried under the 
bridge, in order to minimise the number of 
operations. 

The design embodies three features of special 
interest ; these are the construction of the walls of 
the centre pier and south abutment; the partial 
carrying of the bridge on a submerged circular 
pontoon; and the arrangement of the electrical 
operating machinery which is controlled from the 
shore, involving electrically-operated brakes. 

The central pier and river wall of the south abut- 
ment had to be constructed almost entirely in the 
water. They consist of tongued and grooved sheet 
piling driven well down into the bed of the river, 
the tops of the piles being cut off a few inches above 
the surface of the water. These piles form a 
continuous sheeting under a reinforced concrete 
plinth. The space between and behind was filled 
up with suitable ballast and allowed to consolidate. 
At the outer end of the pier, where the winch-house 





circular pontoons or buoys, placed under the centre 


is situated, additional whole-timber piles were put 
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in group, and where this was found to be 
necessary, piles were driven to receive the tie 
beams. When the filling, which was well punned, 
was completed, a reinforced concrete wall, details 
of which are shown on Fig. 3, was built, the lip or 
claw being put in by means of a temporary trough- 
shaped shutter, from which the water was excluded 
by the simple expedient of commencing at one end 
with concrete which had at first only sufficient 
moisture to make the particles adhere together. 
In this way, and including careful punning, perfectly 
sound and watertight concrete was obtained. The 
steel reinforcement was kept at least 1} in. away 
from the water face, and, in order to allow for 
rubbing and bumping by vessels tying up to the 
wall, a heavy timber waling has been provided, 
fastened by means of rag bolts and sunk nuts. 

The treatment of the wall in front of the south 
abutment is similar. The two abutments, which 
are of mass concrete, are placed on nests of piles, 
so that for these works there was no need of coffer- 
dams. Where, in one place, at the north-east 
corner of the south abutment, it was thought that 
earth filling might be unsatisfactory, the hole was 
filled up by concrete in bags carefully placed in 
position by divers. The advantage of this form 
of construction is the avoidance of the cost of 
cofferdams. 

The timber piling, being submerged, has a very 
long life, and is easily driven, and having tongues 
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place, a job easily done by an experienced diver. 
Walls of this type built in 1912 are still as perfect 
as when new. 

The centre portion of the pier, upon which the 
roller-path carrying the bridge is placed, is a hollow 
chamber constructed of walls of mass concrete 
with an inverted bottom of reinforced concrete, 
and necessitated a circular dam of interlocked steel 
piling. The enclosure so made was pumped dry, 
and after a small amount of excavation, the cylin- 
drical chamber for the reception of the pontoon was 
constructed. The foundation was good, being hard 
Keuper marl, and although in one place the lock 
of the piling was broken by a large boulder, there 
was little leakage, and a 4-in. petrol-driven pump 
dealt with all the water. 

The circular dam is 50 ft. in diameter and lined 
with vertical walls 5 ft. thick, leaving a 2 ft. 6 in. 
space all round and under the pontoon. The roller- 
path is fixed upon this circular wall, and there are 
114 rollers connected by a live ring. 

The chamber is provided with a valve and can 
be filled with water from the river, being maintained 
at normal level, but should the river rise in flood 
time, there is ample margin to prevent the pontoon 
taking more weight than specified. 

In order to realise fully the points which have to 
be taken into consideration in the design, the follow- 
ing facts must be borne in mind : The total weight 
of the bridge is 650 tons; the pontoon, which is 


and grooves, forms an effective screen against the | placed under the centre of gravity, is sufficient to 
escape of earth filling; if any takes place the fault | give an upward pressure of 454 tons, but must not 


can always be remedied by fixing planks over the! be allowed to lift the bridge off the rollers 
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pontoon must turn with the bridge. Finally, the 
conical rollers are designed with flanges, so as to 
keep the bridge in position. 

The pontoon consists of a steel shell stiffened with 
internal bracing. The bottom is dished and heavy 
cross girders connected by vertical columns to the 
underside of the main bridgework resist the upward 
pressure. The centre portion of the upper deck of 
the pontoon is partly open and partly covered by 
a deck which is stiffened by a deep combing similar 
to the hatchway of a vessel, as shown in Fig. 4. 

When the river is at normal level, the water is 
just flush with or a few inches higher than the deck. 
In the event of a flood and the connecting valve 
mentioned above being open, the water rises above 
the deck, but is prevented from filling the pontoon by 
the combing. The buoyancy of the pontoon remains 
almost constant, but in the case of exceptional floods 
it may be desirable, but is not essential], to close the 
connection between the river and the chamber. In 
practice, there is no need to leave the connection 
open after once filling the chamber. Should it be 
necessary to paint or repair the pontoon the chamber 
can be pumped dry, thus throwing the whole weight 
of the bridge on the rollers. As the chamber is 
almost entirely roofed in by the floor of the bridge, 
it is practically unaffected by rain or frost. 

The advantages of this form of construction are 
manifold. The power taken to operate the bridge 
is only about one-tenth of that required if the whole 
weight is on the rollers, and although the same effect 
may be obtained by using a central high-pressure 
hydraulic ram, all the paraphernalia of an hydrauli¢ 
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engine-house and pump is avoided, together with 
the inevitable maintenance. Against this must be 
set the cost of the pontoon. A centre pier of some 
sort is necessary in any case, and the only difference 
is that in an ordinary swing bridge the centre pier 
is solid, while with this system the centre pier is, as | 
stated above, made hollow for the reception of the | 
pontoon. There is, of course, a limit to the diameter | 
of the pontoon, set by the width of the bridge, but | 
in any case the centre pier must be as wide as the | 
bridge and there is no limit to the depth. 

A comparison with other bridges of the power | 
required to operate was given by Colonel Saner, in | 
a short paper, contributed in 1929 to the Institution | 
of Civil Engineers,* in which it was shown that the | 
pontoon-borne swing bridges built across the Weaver 
Navigation are more economical and consume less | 
power in operation than any otherof the twenty-one 
bridges referred to. As an example, the main road 
bridge at Sutton Weaver, forming part of the Chester- 
Warrington road (A 56), uses only 2-68 x 10 ‘of a} 
unit of electrical current per ton of weight moved per | 
degree of angular movement. This bridge had been | 
operated up till December 31, 1932, 33,157 times, or | 
an average of 4,787 times per annum, and used only 
1,170 Board of Trade units of electricity. The price | 
per unit is 4d., so the cost per annum has been | 
191. 10s. Without the pontoon, it may be assumed | 
that the friction would have been at least ten times | 
what it is now, so the cost of current would have | 
been 1951. There is, therefore, a saving of 175/. 10s. 
per annum, and at twenty years’ purchase this| 
represents a capital expenditure of 3,510/., whereas | 
the pontoon cost only about 1,100. 

In all the cases on the Weaver Navigation, | 
electricity drawn from the supply company’s mains | 
is the only power available, without special provision | 
of either steam or oil to provide the hydraulic power, | 
and although with the internal-combustion engine | 
the cost of boilers, &c., is not required, there 
still remain the high-pressure pumps and hydraulic 
accumulator with expensive high-pressure pipes, 
valves and housing. There is also the risk of 
frost. The pontoon system is extremely simple, 
and makes use of what is always present where there 
is a swing bridge, viz., the waterway spanned by the 
bridge. 

It may be argued that the price of current is high, | 
but on reflection, it will be seen that no power | 
company could afford to supply for less. The load | 
from the supply company’s point of view is most | 
unsatisfactory for the reason that, although the | 





of this “ honest, thoughtless, careless man,” who 
made engineering history. Trevithick has been 
described as a genius with all the strength and the 
weakness often found in men of unusual ability, 
but he was a genius capable of prolonged hard work, 
and his finest epitaph is contained in one of his own 
letters. ‘“‘ Nearly thirty years,” he wrote, “‘ I have 
been contented with steady, hard labour, and im- 
mense expenses, entirely alone, for the great, and 
even incalculable benefit of my country, without 
receiving any reward,” but he added, “ however 
I may be straightened in my pecuniary circum- 
stances the great honour of being a useful subject 
can never be taken from me, which to me far exceeds 
riches.” 

This book, by Mr. Dickinson and Mr. Titley, 
has been written as a labour of love, and their 
reward is similar to that of Trevithick’s, who spoke 
of “the great secret pleasure and laudable pride ” 
he felt in bringing forth much which was of value 
to his country. It would have been written had 
there been no celebration of the centenary of Trevi- 
thick last year, but it might have been published 
only with difficulty. Through its adoption by the 
Commemoration Committee as the Memorial Volume, 
and the generosity of Messrs. Babcock and Wilcox, 
Limited, it now, however, makes its appearance 
in a form worthy of the man, the occasion and the 
publishers, and withal at the low cost of half a 
guinea. As explained in the preface the cost of 
publication has been defrayed by Messrs. Babcock 
and Wilcox as their special contribution to the 
Centenary Fund. So far as we know, this is the 
first instance of the cost of a work of this description 
being guaranteed by an industrial firm, and we 
trust the excellent precedent thus created will not 
be without good results. 

The first biography of Trevithick was written 
by his son, Francis (1812-1877), and published in 
1872. Its compilation was undertaken as an act 
of filial devotion and it remains the chief source 
of information about Trevithick. But of all the 
“lives”’ of engineers it is the most unreadable ; 
a most difficult book to master. Francis had none 
of the literary skill shown by the authors of this 
new biography, the merits of which include its 
orderly arrangement, its judicial tone, its accuracy 
and its completeness. The enthusiasm of fifty 
years nowhere is allowed to overrun the judg- 
ment and the result is a book which can be read 
with profit and pleasure. Starting with a carefully- 
compiled chronology, the authors give the main 


initial starting current may be 50 amperes or 60] facts of Trevithick’s domestic and professional 
amperes, the time of application is probably only | life, and then in six chapters of varying length 
10 seconds or 12 seconds, after which the amperes} ea] with his work in Cornwall, the Midlands, 
drop very nearly to zero on account of the almost} | ondon and Peru, following his career step by step. 
frictionless medium (viz., water) of support. Neither By far the longest chapter is that which refers 
with high-pressure water, nor with steam, is there | to his activities from the taking out of his famous 
the same freedom of movement, as in both cases the | patent of 1802 and his return home in 1810, sick 
| > 








prime mover is in action for the whole period of the | 

operation, whereas with the electric motor as soon 

as the current is cut off, the bridge “‘ coasts’ round | 

by its own momentum until the brakes are applied. 
(To be continued.) 
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Richard Trevithick, the Engineer and the Man. By H. W. 
Dickinson and A. Tiritey. (Trevithick Centenary 
Commemoration Volume.) Cambridge: University 


Press. [Price 10s. 6d. net.] 

“In the written records of the lives of men and 
women,” said the late Lord Oxford, “‘ we have all 
® common territory, inexhaustible in its range, 
permanent in its interest.” The business of bio- 
graphy, he added, was “ the vivid delineation of a 
person and for its success there are two obvious 
conditions, first, that the person delineated should 
have the power of permanently interesting his 
fellow men ; and next, that the delineator should be 
able to recall him to life.” That Trevithick is one 
of those the story of whose career is of permanent 
interest few will deny, and if the readers of this 
memorial volume will turn to what the authors 
say of his character and then to their picture of 
the striking monument to Trevithick at Camborne, 
they cannot fail to gain a true mental picture 


* Selected Engineering Papers No. 79, 1929. 


and bankrupt. Those were years of astonishing 
activity, and in them Trevithick is seen at the 
height of his powers. The patent of 1802, with its 
fascinating drawings, is reproduced in full in an 
appendix, as it deserves to be, for it forms one of 


| the greatest landmarks in power engineering. When 
| he and Vivian secured the patent he was 31 and had 
|spent most of his life among the Cornish mines. 
| But advanced as was mining engineering in those 


days, there was little to suggest to him the revolution 
which might be brought about by the substitution of 
small compact high-pressure steam engines for the 
great, slow, cumbrous low-pressure engines of Boulton 
and Watt. Moreover, like all other improvers in 
steam machinery, he found himself continually 
faced with the insurmountable defences of the 
far-reaching Watt patents. It is, however, to his 
lasting reputation that he could be bound neither by 
usage, tradition nor authority and from his labours 


|sprang both the high-pressure engine and the 


locomotive. 

It was, perhaps, inevitable that the character 
of Trevithick should be compared with that of Watt. 
In reality, there was little in common in them. 
Heredity and early environment had much to do 
with this, and the picture of Watt as a youth in 





London going in fear of the press-gang is in marked 
contrast to the overflowing vitality and self-assertion 
of the young “Cornish giant.” Watt was the 
thinker; Trevithick the man of action. The one | 


might have sat for Rodin’s famous statue at the 
Panthéon, while the forcefulness of the other brings 
to mind G. F. Watt’s work, Physical Energy, to be 
seen in Kensington Gardens. The beautiful inven- 
tions of Watt, we are told, ‘‘ were produced through 
a careful process of examination, of selecting the 
best of many ideas for effecting the desired object, 
and of self-doubting rejection of many of them 
by a painful process of elimination,” while Trevi- 
thick’s projects “took practical form almost 
upon their conception ...on practical points 
he entertained no doubts, no self-worrying discussion 
of alternative methods of carrying an idea into 
effect, for there he felt sure of his powers.” His 
self-confidence was one of his strongest characteris- 
tics and it enabled him to bear with equanimity 
the slings and arrows of an outrageous fortune, 
which nearly led him to a pauper’s grave. Many a 
man has been overwhelmed by far less discon- 
certing circumstances than Trevithick experienced, 
but he ever remained undaunted, valiant to the 
end. This alone, were there not a host of other 
reasons, would make his life’s story one worth 
telling. 





Berechnung Gegliederter Knickstiibe. 
trich Rint. V.D.1.-Verlag, 
[Price 5.50 marks.]} 

Tuts small book is a discussion of the calculation of 

stresses in lattice members subject to buckling loads. 

It is dedicated by the author to the late Dr.-Ing. 

Reinhold Krohn, to whose work, among others, 

reference is made. 

It is noted that in the determination of the carry- 
ing capacity of lattice girders there are now several 
quite different methods in use by technicians, 
and that discrepancies are noticeable between 
the results obtained both from these methods and 
from research tests. It might almost appear that 
the elucidation of the problem was rendered more 
difficult by the completeness of the theoretical 
examination and the practical research work. 

The author deals first with the intensity of 
buckling stress in Jattice members and considers the 
application of Krohn’s basic equation and a new 
parabolic equation, also by Krohn, for stress in- 
tensity. Reference is also made to the methods of 
Engesser and others and a number of comparisons 
are drawn. Part II deals with shearing stresses in 
lattice members, and the author gives a new method 
for estimating these with the help of a construc- 
tional parabola, the tangent to which is a straight 
line (tangential also to the Euler hyperbola) giving 
a straight-line law. Many graphs showing com- 
parative results and full tables of calculations are 
given. 


By Dr.-Ing. Din- 
G.m.b.H. Berlin. 





The Wichert Truss. By D. B. Sremman, A.M., C.E., 
Ph.D. New York: D. Van Nostrand Company, Inc. 
PLacE two pieces of cardboard, each about 10 in. 
long by 1} in. wide, end to end, and cut off the 
adjacent ends at about 45 deg. Join the two 
upper acute angles with a pin joint, and attach 
a leg about 2 in. long at each obtuse angle, also by 
means of pins. Connect the two lower free ends 
of the legs by another pin, so that the four pins 
form a quadrilateral. The model so constructed 
is the outline of the continuous girder form of the 
Wichert truss; the two rectangular ends rest 
on the abutments, the connected legs rest on the 
central pier. The quadrilateral construction at 
the intermediate pier is the characteristic feature 
of the Wichert truss, and some idea of its function 

can be obtained from the model. 

Applications of this new form of truss have been 
proposed both in Germany and America. It can be 
used in the form of a continuous girder, a multiple- 
span arch, a suspension bridge, a cantilever arch, and 
in other forms which Dr. Steinman describes and 
illustrates in his book. The purpose of the latter is 
to acquaint engineers with the features of the truss 
and the appropriate methods of analysis. The under- 
lying theory is clearly explained, and methods of 
constructing influence lines for the different types, 
both analytically and graphically, are given. These 
are simple in form, for one great advantage of the 
truss is that it is statically determinate, since the 
computation of the reactions does not involve the 
elastic deformation of the members. The effects of 
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pier settlements, temperature stresses, and secondary | 
stresses are considered; and design charts for 
different types of bridges are given, to expedite 
the proportioning of the trusses and to facilitate 
the choice of the most economical dimensions. 

In Chapter XXII, typical details of the truss 
will be found; including, in particular, construc- 
tional details of more than one type of quadrilateral, 
its bearings and connections. 

In the last chapter, the advantages of the trass are 
summarised. This is supplemented in Appendix A 
by reports from a number of eminent American 
engineers. It is claimed that the Wichert truss 
retains all the advantages of the continuous girder, 
and at the same time the two serious 
objects to the continuous types, namely, involved 
computation and changes in stress due to pier 
settlement ; further, that the secondary stresses are 
much reduced. There is a saving in material both 
in the trusses and at the piers, and a saving in 
time of erection. 

Dr. Steinman’s book forms a complete exposition 
of this new and interesting development in structural 
engineering. Many bridge designs, using the truss, 
have been made, and the results of this practical 
experience are incorporated in the text; the 
theoretical treatment appears to be completely 
satisfactory. We recommend this work to those who 
are interested in the latest developments in bridge 


obviates 


design. 


Measurements. By W. R. SmytuHe, 
Micuets, Ph.D. London: Chapman 
[Price 15s. net.] | 


Advanced Electrical 
Ph.D., and W.C 
and Hall, Limited 

Tus laboratory manual is the outgrowth of the | 

laboratory instructions prepared for an advanced | 

course for senior students in electrical engineering, | 
physics and chemistry at an American Institute of | 

Technology. The course consists of fifty experi- | 

ments, covering a fairly wide range, but not all of 

these can be strictly described as advanced. In| 
addition to the actual instructions for carrying out | 
the experiments, the underlying theory is given | 
where desirable. The admixture of text-book | 
matter in any practical or laboratory manual always 
introduces a difficulty; either the theory is cut | 
down so much as to make its inclusion of doubtful 
value, or, on the other hand, in an endeavour to, 
make the theory of every test complete, the book | 
loses much of its character as a practical guide and | 
assumes the aspect of the ordinary text-book. The | 
authors have exercised good judgment in the balance | 
maintained between these extremes. 
The subject-matter groups itself into two principal | 
divisions. The first group comprises chiefly standard | 
electrical measurements which are deilt with in any 
well-equipped college laboratory. The more elemen 
tary measurements, such as that of specific resist- 
ance, the comparison of low resistances by the 

Kelvin double bridge, and the measurement of 

high resistance, follow familiar lines; while more 

advanced work in direct-current circuits includes a 

fairly complete account of the potentiometer and 

its accessories, with descriptions of such standard 
types of potentiometers as those of Tinsley and 

Wolff. The adaptation of direct-current bridges 

to the measurement of inductance and capacitancs 

is also noted. The more advanced magnetic tests, 
such as the Campbell-Dye method for bar speci- 
mens, the use of the Grassét flux meter, and the 
of iron losses are either left out or 
dismissed mention. A number of 
experiments on two-electrode and on triode vacuum 
tubes, such as the determination of internal resist- 
ance and amplification factor, and experiments on 
described and lead up t 


measurement 
with only a 


coupled amplifiers, ave 
more difficult determinations, such as the measure- 
ment of inductance and capacitance at radio fre- 
quencies and the calibration of wave meters. The 
Braun type of cathode ray tube is briefly described, 
but its practical use not developed. It would have 
been distinctly advantageous if the instructions for 
these and the following more advanced experiments 
that employ the valve oscillator as the source of 
supply had been fuller and more precise, particularly 
as regards the actual values of ratio arms and the 
standards used in the alternating-current bridge 
tests, with details of manipulation and precautions 
necessary. 


G. 
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The most serious omission, however, is that of | 
the alternating-current potentiometer, difficult to 
justify in view of the inclusion of some of the | 
specialised experiments in the second of the groups | 
referred to and of the comparatively simple experi- | 
ments in earlier chapters. The literature of alter- | 
nating-current bridge-work, which is directly useful | 
to students and others in giving help in setting up| 
and working such circuits, is not great, and the} 
section devoted to these bridges does not do much 
to fill the gap. The work of B. Hague in correlating 
a great deal of the available knowledge in this| 
branch of measurement in his book, A.C. Bridge | 
Methods, better deserves a place in the list of| 
references than some of those dated 20 or 30 years | 
ago. The second group of experiments refers to | 
the measurement of quantities not primarily elec- | 
trical in nature. These include calibrations of an | 
ionisation gauge, thermocouples, resistance thermo- | 
meters, optical pyrometers and a conductivity cell, | 
and such determinations as the long wave-length | 
limit of a photo-electric cell and the intensity of | 
the emission lines of a quartz mercury are. The} 
explanations which accompany the purely electrical | 
experiments stop short at interpreting results here, | 
and the instructions on details of manipulation are | 
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HIGH-SENSITIVITY CREEP-TESTING 
EQUIPMENT AT THE NATIONAL | 
PHYSICAL LABORATORY. 


By H. J. Tapsety, A.C.G.I., A.M.I.Mech.E., and 
L. E. Prosser, B.Sc., A.K.C. 


AttHoucn the creep-resistimg properties of 
different materials may be roughly compared by 
the use of fairly simple testing machines, it was 
decided to supplement the National Physical | 
Laboratory equipment, whichis capable of measuring | 
strains of about 2-5 by 10-° in. per in., by a batch 
of high-sensitivity creep-testing machines, capable | 
of measuring the very small amounts of creep! 
which may be expected to occur in metals under 
normal working conditions. In addition to the 
need for tests of this nature, it was anticipated 
that a more detailed study of creep at low stresses 
would yield valuable results. The following is a 
description of the unit of four creep-testing machines 
which was designed and built at the National 
Physical Laboratory. The machines have been in 
continuous service since the end of 1931 and have 
proved quite satisfactory. 

Loading Equipment.—The unit, shown in Figs. 1 
and 2, is a built-up steel framework deeply embedded 
in concrete and comprises four independent vertical 
double-lever testing machines, each of 5 tons 
capacity, and equipped with the necessary strain- 
measuring and heating equipment. The test piece, 
which is usually 0-564 in. in diameter and of 5 in. 
gauge length, is screwed into heat-resisting steel 
adapters about 19 in. long. The top adapter is sup- 
ported by a ball joint A, Fig. 2, from a square 
threaded screw tapped through the worm wheel of a 
speed-reduction gear, which is operated by a hand- 
wheel. The thrust is taken by a ball bearing inside 
the gear casing, while the screw is prevented from | 
turning by a rigid torque arm sliding on two $-in. | 
rods, which to support the furnace | 
surrounding the specimen. | 

A double lever is used for applying the load. | 
The jockey weight of 28 Ib. slides along a fairly 
light built-up lever 5 ft. long, which is pivoted 
about 20 in. from the outer end, so that when the 
weight is at this end the whole is just balanced. 
The position of the weight is altered by two endless | 
cables B, one on each side of the lever, which pass 
over pulleys at each end and then lead to a guide 
pulley coincident with the fulcrum, whence they 
are taken down to driving pulleys on a shaft fitted 
with a handwheel. By this means no torque is 
applied to the lever during the setting of the jockey | 
weight, which carries a vernier directly above a| 
50-in. steel scale mounted on the top edge of the 
the method employed eliminates 


too meagre. 


also serve 


lever ; also 
backlash. 

The vertical pull from this lever is taken from a 
knife edge 2 in. behind the fulcrum and is applied 
by a stirrup to raise the outer end of a second lever 
mounted underneath. This lever has a ratio of 
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16:1 and pulls down on a stirrup attached to a 
ball joint on the lower adapter carrying the test 
piece. The minimum load, when the bottom lever 
is just touching lightly on its inverted fulcrum is 
about 0-036 tons and correction is made for 
this by setting the scale index of the jockey weight. 

The overall magnification is such that a load of 
5 tons is applied by moving the jockey weight 
50 in., while sufficient movement of the top lever 
is provided to allow for a strain of 1/100 in. on the 
specimen before it is necessary to take up the 
strain on the overhead gear. The centre of gravity 
of the top lever and jockey weight are on the plane 
passing through the knife edges, so that no error is 
caused by varying the tilt of the lever. An oil-filled 
dashpot is provided for the top lever. 

Heating Furnaces and Temperature Measurement. 

The furnaces C, designed for a maximum tempera 
ture of 800 deg. C., each consist of 84 turns of 
17 S.W.G. Nichrome wire, wound on a silica tube 
18 in. long and 34 in. in diameter, surrounding the 
test piece. Each tube is lagged on the outside and sur 
rounded by a case 19 in. long by 12} in. in diameter. 
The whole is supported by cables from pulleys and 
counterweighted by D, so that it may be easily raised, 
The furnace winding is graded so that a fairly 
uniform temperature is obtained along the length 
of the test piece, final adjustment to within } deg. C. 
being made by means of two rheostats, which are 
tapped across the middle portion and one end 
portion of the winding, respectively. The tempera- 
ture is measured at the top, middle, and bottom 
of the test piece by means of Nichrome-constantan 
thermocouples bound to the surface of the test piece, 
and connected to a potentiometer reading to one 
microvolt. 

Extensometers.—Owing to the high magnification 
required, it is necessary to use a mirror type of 
extensometer, and a modification of the Marten’s 
type, adapted for high temperature work, shown in 
Figs. 2 and 3, has been designed. The working parts 
of the extensometer must be outside the furnace, 
so that comparatively long connecting strips are 
required. Difficulty was at first experienced owing 
to dimensional changes occurring with time, but 
after a period of ageing, further movement of the 
strips (of heat-resisting steel) has been negligible. 
To guard against errors due to the possibility of 
non-axial loading, each extensometer is duplicated 
on either side of the test piece. The connecting 
strips are brazed to split nuts, which are clamped 
to the {-in. diameter screwed ends of the test piece 
by Nichrome studs. Any tendency to seize is 
avoided by using very easily fitting capped nuts, 
lubricated with graphite. The two strips G, G,, 
Fig. 4, of which one is attached to the top and 
the other to the bottom of the test-piece, are 
brought down side by side, with their adjacent 
surfaces radial to the axis of the adapter, so that 
they both experience the same temperature condi- 
tions. Below the furnace the two strips connected 
to the lower end of the test piece are adjustably 


| fixed to steel blocks, which are flexibly supported 


upon either side of an annular ring L of spring steel, 
clamped through an insulating bush to the adapter. 
This mounting permits freedom for relative vertical 
expansion without allowing sideways movement 
The other strips are unconstrained at their lower 
ends, except for a tension spring connecting each 
to its respective block. The two sets of strips are 
staggered at their lower ends to accommodate the 
blocks, and advantage is taken of this to insert 
strips of mica at each joint to reduce the temperaturt 
at the blocks and micrometers. In addition, th 
exposed portions of the adapters are served with 
a layer of asbestos rope. 

Relative movement of the upper and lower strips, 
due to stretch of the test piece, results in the twisting 
of two rhomb-shaped pieces H, of hardened steel. 
Each rhomb is supported by three Vee-grooves, 
formed by crossed knife edges J, K; these consist 
each of a pair of overlapping plates. Two of these 
are carried at the end of the strip attached to the 
top end of the test piece, the other being attached 


| to a slide which can be traversed, by means of an 


adjusting screw, along grooves in the block. This 

adjustment permits of the rhomb being reset when 

the amount of strain exceeds its available range. 
Means are provided for adjusting the knife-edged 
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grooves so that they are equally spaced, while 
their common axis is adjusted to be slightly tilted, 
that is, at right angles to the line joining the grooves 
to the vertical centre of the freely mounted strip. 
In the event of their being displaced towards or 
away from the adapter no twist will be imparted 
to the rhomb. 

Each rhomb carries a small adjustable stainless steel 
mirror, the tilt of which can be measured by observ- 
ing the reflection of an illuminated scale E (Fig. 2) in | 
a telescope. The scales, one for each unit, are of 
white ivorine 75 em. long, graduated in millimetres. 
They are mounted on an optical bench, Fig. 5, 
and adjusted to a calculated distance (approximately 
12 ft.) from the mirrors. A reading of 0-1 mm. on 
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| detachable asbestos box F (Fig.2). The mirrors are 
observed through small windows in the box fitted with 
electrically-operated shutters, which are connected 
in series with the strip lamps illuminating the scales. 
As an additional protection against the effects of 
draughts, the top adapter is lagged with asbestos 
rope, and the annular space between it and the 
furnace is plugged with asbestos lagging. 
Temperature Control.—The chief requirements of 














Fie. 3. MAGNIFICATION 
EXTENSOMETER. 


erature gradient along the adapters and across 
the furnace. In view of these objections the control 
resistance adopted consists of a platinum resistance, 
wound on a silica tube placed between the furnace 
tube and the test piece. A brief description of the 
operation of the control circuit, shown in Fig. 6, 
is as follows :—The current through the furnace M 
is adjusted to somewhat less than the required 
value by a resistance N. An additional resistance O 
is periodically shorted by the contactor P, whose 
operation is controlled by the temperature of the 
platinum coil Q, which is contained within the 
furnace. The current through the furnace is thus 
made to vary intermittently, 20 per cent., but the 
thermal inertia of the furnace is sufficient to allow 
the test piece to assume a mean steady temperature. 

The platinum coil Q forms one arm of a Wheat- 
stone Bridge R, across which is connected a sensitive 
relay S. A protecting relay T is interposed between 
Qand 8S. The relay S controls the grid potential of 
the valve U, which operates a more robust relay V, 
This in turn operates, by way of interlocks on the 
protecting relay T, the main contactor P, 

The various components of the system are de- 
scribed in more detail as follows :— 

The platinum winding Q consists of about 65 
turns of 0-15 mm. wire laid for a distance of 4 in. 





the temperature controlsystem are: (1) To prevent 
variations of the temperature of the test piece large | 
enough to affect appreciably the cntenehenainell 
readings ; (2) extreme reliability. 

Various methods were investigated and it was 
finally decided to adopt individual resistance- 








the mirrors corresponds with an elongation of 
4x 10-° in., or a strain of 8 x 10-7 in. per in. for a| 
o-in. test piece. The slight error at the ends of the | 
scale due to it being straight and not bent to al 
arc, is allowed for by a table of corrections. 
lhe telescopes are of the ordinary surveyors’ level 
type, and are adjustably mounted on the rigid bench | 
supporting the scales, their magnification being | 
ample to permit scale readings to 0-1 mm. being | 
obtained. 
The space below eac ace ¢ ing | 
pa each furnace and surrounding | 
the extensometer is protected from draught by a | 


thermometer control for each furnace. In this 
method it is usual to employ the actual heating 
winding of the furnace as the thermometer, but 
there are several objections to this. One objection 
is that the thermal inertia of the system is very 
low and will cause rapid operation of the relays 
with unnecessary wear of the contacts. The most 
serious objection, however, is that although the 
average temperature of the furnace winding will be 
constant, it does not follow that the temperature of 
the test piece will remain independent of external 
air temperature variations, which affect the temp- 





in a helical groove cut on a 3-in. diameter silica 
tube. The wire is held in place by six longitudinal 
strips of Puramachos cement, room for expan- 
sion being allowed between each strip. Two 
nichrome strips, to which the winding is silver- 
soldered, serve as supports and terminal connections. 

The bridge circuit, of which the platinum winding 
forms one arm, is fed from the mains voltage as 
supplied to the furnace. The other arms of the 
bridge consist of commercial type copper-nickel 
alloy plug-in resistances—their slight temperature 
coefficient may be compensated by a small copper 
resistance in one of the arms; while the adjustable 
portion of the bridge is a standard 100-ohm 3-dial 
resistance box. The resistance box may be inserted 
in either of the ratio arms, by means of a two-way 
switch, thus doubling its range. The minimum 
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variation of 0-1 ohm causes a temperature varia- 
tion of about 0-3 deg. C., which is as close a setting 
as the accuracy of the temperature measurement | 
warrants. An additional compensator winding con- 
sisting of about 5 ohms of iron wire is inserted in 
the bridge arm diagonally opposite to the platinum 
winding. This is placed on the top adapter, under- 
neath the asbestos lagging, and serves to compensate 
forairtemperature variations, which would otherwise 
affect the temperature of the test piece to a slight 
extent. 

The furnace is fed from 110-volt direct-current 
mains through a resistance O, which is inter- 
mittently shorted by a 25-ampere contactor operated 
by the thermostat. The voltage across the rheostat 
is adjusted to about 15 volts or 20 volts—indicated 
by two small pilot lamps across the resistance. 

The bridge circuit relay S has to discriminate 
between the two possil le directions of current, and 
as no trigger-action polarised type of relay of 
sufficient sensitivity could be obtained, it was 
necessary to use a delicate moving coil type. 
Unfortunately this type of relay normally requires 
frequent cleaning of the contacts. In order to} 
ensure reliability of operation, the fixed contacts | 
were removed, and the contact tongue of each relay 
was arranged to touch the edge of a silver disc, 
continuously rotated by a small motor. In addition, 
the current was reduced to the minimum by using 
a valve as the second relay. 

Although the current passing through the contacts 
was merely the inappreciable amount required to 
bias the grid of this valve, trouble was occasionally 











caused by the tongue not making contact with the 
rotating disc until a considerable pressure had 
developed, causing the temperature to vary several 


degrees. This has been cured by mounting the 


|dise eccentrically, so that the thermostat operates 


through a complete cycle for every revolution of the 
disc—which takes about half a minute. The eccen- 
tricity is quite small, so that a very slight change 
in the temperature of the platinum winding alters 
the mean position of the contact tongue sufficiently 
to cause a large alteration of the proportion of each 
half-minute during which contact is made, and this 
enables a close control to be obtained. 

Various methods of controlling the grid potential 
of the valve by the moving coil relay have been 
tried, advantage being taken of the possibility of 
introducing a time lag by means of a condenser and 
charging resistance. As the period of operation of 
subsequent relays is determined by the rotating 
disc on the moving coil relay, it is only necessary to 
have sufficient lag to prevent chattering of these 


relays. This, however, is more conveniently 


|obtained by arranging the contact tongue to make 


and break when there is a very slight out-of-balance 
current flowing, so that when the furnace and bridge 
voltage changes, due to the operation of the con- 
tactor, the current through the relay is immediately 
altered in the same ratio. The direction is arranged 
so that the movement of the tongue due to this 
slight change augments the pressure on the disc or 
pulls it further away as the case may be. Before 
the effect of this immediate small change has been 
neutralised by the change in resistance of the 
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| platinum winding, the disc will have rotated suffi- 














ciently to prevent chattering. 

The valves used in the second stage of the relay 
train are specially chosen to give large anode power 
at zero grid volts. The filament and anode current 
and grid potential are all taken from the 110-volf 
mains. Although it would be possible to operate 
a final relay from the anode circuit, it was decided 
that it would be safer to introduce an additional 
relay. This is a telephone type relay V, with a 
resistance to match the impedance of the valve. 
The final contactors are standard 25 ampere, with 
110-volt operation coils. A spark quench is provided 
for the telephone relays. 

A protecting relay is provided in preference to a 
fuse for the moving coil relay. Should the bridge 
be badly unbalanced for any reason, such as 
switching on a cold furnace with the bridge resistance 
set for a high temperature, a telephone relay T, in 
parallel with the moving coil relay 8, cuts the 
latter out of circuit and operates a pilot lamp. 
The final contactor circuit is also opened so that 
the furnace shall not overheat. When the furnace 
temperature approaches that for which the bridge 
is set, the protecting relay drops out and the moving- 
coil relay operates normally. Owing to the proximity 
of the platinum winding to the furnace winding, 
the test-piece temperature does not overshoot the 
correct value. 

Ail the control apparatus is mounted on a wall 
near the creep machine as in Fig. 1, care being 
taken to segregate the leads to the platmum winding 
and compensating resistance from the furnace 
leads. 

The rheostats are all mounted along the top of a 
steel-framed switchboard, which also carries four 
easily detachable panels on which are mounted the 
control gear for each unit. The resistance boxes 
and the relays are supported on a shelf below the 
panels. The four final contactors are housed in a 
steel cabinet above the switchboard. 

Results Obtained with Machines.—The sensitivity 
obtainable with these machines is shown by the 
results of two typical creep tests. In Fig. 7 are 
plotted the readings of a test on a nickel-chrome- 
molybdenum steel at 450 deg. C., under a stress of 
10 tons per square inch. At this stress it will be 
seen that after 1,500 hours the creep rate had fallen 
to an easily measurable value of 2 x 10-7 in. per in. 
per hour. The load was then removed and the 
material allowed to recover, the creep recovery rate 
falling to 1-7 x 10~ in. per in. per hour after a further 
1,000 hours. The temperature of the test piece ws 
measured daily and the readings, which are als 
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plotted in Fig. 7, show that the largest variation 
observed is within + 4 deg. C. of the mean value. 

The nature of the readings obtainable at a lower 
creep rate is illustrated in Fig. 8, which shows a 
portion of a creep test on a stainless steel at 
450 deg. C., and 4 tons per square inch, plotted on a 
logarithmic time base. Although individual readings 
are somewhat scattered, the creep rate of 3-7 x 10-* 
in. per in. per hour after 1,200 hours’ creep may be 
measured fairly accurately ; while it is evident that 
still lower creep rates corresponding with a smaller 
slope of the creep-strain-log duration curve, can be 
determined from tests of about the same duration. 
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Temperatures of the Department of Scientific and 
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afforded for the work, and for permission to publish 
the results. The thanks of the authors are due 
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THE RENOVATION OF INSULATING 
OILS. 


By A. E. Witt1aMs, F.C.S. 


Dux to the continual increase in the use of elec- 
trical apparatus in all branches of industry, each 
successive year the demand for oil with which to 
insulate transformers, switches, and similar electrical 
equipment is enhanced by many thousands of 
gallons. The oil generally selected for insulating 
purposes is a petroleum fraction, specially dried 
and purified to give a high dielectric strength, 
However, from the moment the oil is put into use 
its dielectric strength gradually falls, and unless 
the oil be renovated a point is ultimately reached 
when a breakdown occurs in the electrical equip- 
ment, due to the poor insulating value of the oil. 
The fall in dielectric strength may be attributed to 
two causes; (1) the presence of moisture, dust, 
and acids, taken up by the oil from the atmosphere, 
(2) decomposition of the oil itself, in which acids are 
formed. In order to maintain a reasonably good 
dielectric strength, some method of removing these 
impurities must be adopted. In the past two 
systems of renovating the oil have been in common 
use, viz. the filtration method, and centrifugal 
treatment. 

Purification by Filtration.—This method is based 
on the fact that an absorbent material such as 
filter-paper or cloth, on account of its high capil- | 
larity, is capable of taking up from oil any medium 
possessing a lower degree of viscosity. The basis of 
the mathematical theory of filtration may be taken 
as Poiseuille’s equation for the flow of liquid in a 
capillary, which is : 

v = 2RP 

8NL 
in which V = rate of flow; R = radius of capil- 
lary; P= pressure difference causing flow; 
L = length of capillary; N = coefficient of vis- 
cosity of the liquid. In filtering a used oil, an 
enclosed type of press is used in order to keep the 
oil clear of the external atmosphere as much as 
possible. The plates of the press are covered with 
specially dried filter-paper or filter-cloth, the oil 
being forced through the press generally by a small 
electric rotary pump. It is almost universally 
the rule to put the oil through the press in the cold 
state, for the reason that in this condition the paper 


V throughout the filtration, the pressure from the | possible to calculate, with the assistance of the 
pump must be gradually raised. It is frequently | molecular weight of the particles, how large, for 
found in cases where the oil contains an appre- | instance, must be the particles in any insulating oil to 
ciable amount of moisture that one passage through | allow of their expulsion, however long the duration 
the press is not sufficient, as the paper or cloth has of the period of centrifuging may be. According to 
absorbed its maximum amount of water, and the calculations made, a value of 5-1 microns would be 
press must be redressed with a new set of dry cloths | obtained as an extreme upper limit of spherical 
or papers before filtration can proceed. A con- | diameter, with a centrifuge of 30 cm., and running 
siderable increase in dielectric strength results as a | at a speed of 15,000 r.p.m. In the case of a rotary 
consequence of filtering the oil, but each periodical | motion of the oil, as occurs in a centrifugal machine, 
filtration gives a smaller increase in insulation value, | not all the particles, even when of the necessary 
because the acidity of the oil, an important factor | magnitude, are driven away from the axis of rota- 
in lowering the dielectric strength, is constantly | tion. 
building up and cannot be expelled by filtration. Although the centrifuging of the oil definitely 
Purification by Centrifuges—In this method, the | removes the larger particles of the water, and the 
object is to eliminate, by centrifugal force, those | dust, it cannot affect the acids present which are 
particles of dust, water, &c., that are of higher soluble in the oil. Other acids which present diffi- 
specific gravity than the oil itself. From the calcu- | culty are oxidation products from the hydrocarbons 
lations of Stokes, when a drop is falling in a liquid | constituting the oil, of which the specific gravity 
it is subjected to a frictional resistance of 6"F R V ; closely approximates that of the oil itself. Some 
in which F = inner friction or viscosity; R = | decrease in acidity often occurs as a result of centri- 
radins, V = velocity. The apparent weight of the | fuging an oil; but this is due to the elimination of 
| the bulk of the “ sludge,” which is always high in 
‘acidity. Some investigators claim that centrifugal 
| treatment prevents the formation of acids in the 
oil, but in the writer’s opinion the effect of the 
| treatment is to retard the formation of acids, by 
|the removal of the impurities which facilitate the 
formation of acidity. 
Drying under Vacuum.—The oil may also be 
‘treated by drying under vacuum. This, however, 
‘tends to concentrate the acidity. Many used 
|insulating oils contain sulphuric acid, either de- 
/rived from the sulphur dioxide in the surrounding 
|atmosphere, or from the sulphur content of the oil 
itself, and the elimination of aqueous vapour under 
| vacuum tends to make this acid stronger. The 
| drying of oil under vacuum does, however, improve 
the dielectric strength. By concentrating the 
acidity the conductance is lowered, and the dielectric 
strength is raised, since the degree of ionisation of 
the acidified water increases with dilution up to a 
specific value. Conversely with higher concentra- 
tions of acid the degree of ionisation is smaller, con- 
sequently the conductivity is reduced. The effect 
of pure water in transformer oil on the dielectric 
strength (estimated with 0-2 in. gap between 0-5 in. 
| discs) is shown in Fig. 1. With distilled water the 
|fall in dielectric strength is fairly constant down 
| to 20,000 volts, when the decrease is less rapid ; 
but the acidity found in a commercial transformer 
|oil shows a more accentuated decline, which in 
comparison with the pure water curve, increases 
with the higher concentration of acid water. The 
removal of water becomes a more difficult matter 
|the lower its concentration in the oil becomes ; 
but since the depreciation of the dielectric strength 
“svanessenc’ |i8 proportionally greater for low water concentra- 
a tions, the importance of the elimination of the last 
sphere in the liquid is 4/37 R* (S —L)G;_ in| traces of water is apparent. | 
which S = density of the sphere, L = density of Treatment with Carbon.—The properties of acti- 
the liquid, G = gravity constant. When a sphere vated carbon in the absorption of gases, vapours, 
of this kind falls with a uniform rate of acceleration | and liquids were discovered during the late war, 
under the general influence of the law of gravity the | when the material was used in gas-masks as an 
resistance is equal to the weight, and we obtain : | absorbent for poisonous gases and vapours. At the 
67 HRV = 4/3 7 R* (S — L)G;; in which H =| present time it is employed in the sugar industry 
height of fall; and this formula allows for speed | for the absorption of impurities and colour from the 
being calculated at sugar liquors. It has a similar application in the 
vegetable oil industry, and is also applied to the 
V=2/0R absorption of fumes and vapours in a variety of 
other trades. Recent research work has shown 
that activated carbon may also be used successfully 
for the elimination of moisture, sludge and acidity 
from used insulating oil ; and one American company 
now manufactures a type of carbon specially for 
this purpose. In the removal of the moisture and 
sludge, the carbon acts simply as a physical agent, 
and removes these by absorption. Dry carbon is 


Fig. 1. EFFECT OF ACID MOISTURE 
ON DIELECTRIC STRENGTH 
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Fig. 2. RELATION BETWEEN TEMPERATURE & 
MOISTURE ABSORPTION 
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If, however, the force acting on the drop is not | 
gravity, but centrifugal force, the result obtained | 
for speed is 


V = 2/9 R® —— wr. 


In which » = angular speed ; r = radius. 
If now the particles are very small, i.e., only a 





or cloth will absorb the maximum amount of water 
from the oil. On the other hand the working of the | 
oil in the cold state means that N in the above | 
equation is near its maximum, and consequently to 
maintain V, P must be higher than would otherwise 
be the case. Further, due to the presence of the 
‘ sludge ” (dust and moisture) in the oil, the value 
of R is progressively reduced as filtration proceeds, 
owing to the collecting of sludge in the capillaries 
of the paper or cloth; whilst L also tends to in- 
crease from the same cause. So that, to maintain 


capable of absorbing several times its own weight of 
water from used insulating oil. The acids in the 
oil, which are soluble in the latter, are, however, 
eliminated by a chemical reaction between a con- 
stituent of the carbon and the acids. To neutralise 
acidity the carbon must possess a distinct alkaline 
reaction. The degree of alkalinity of the carbon 
is calculated in pH values, the pH value of a carbon 


few microns, there must be added to the effect of 
the forces taken into consideration, the shocks 
due to Brownian movement, and the small spheres 
are set in irregular motion. With regard to the dis- | 
tribution of particles in the field of force, it may be 
stated that not all the particles collect in the direc- 
tion of the lines of force, but that a condition of | 
equilibrium is formed, and a distribution similar to 
that of air in the atmosphere then takes place, in | being an indication of the hydrogen ion concentra- 
which connection osmotic pressure must take the | tion of an aqueous extract from the carbon, and 
place of gas pressure. With these equations it is | expresses the degree of active alkalinity or acidity 
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of the ash content of the carbon, Distilled water, 
being neither acid nor alkaline, has a pH value of 
7-07, and carbons, the water extracts of which | 
show a value less than this figure, are on the acid 
side. Therefore a suitable carbon with which to treat | 
insulating oil must necessarily have a pH value of | 
over 7-07, and must, accordingly, have an alkaline | 
reaction. To impart the alkaline properties to the 
carbon a small quantity of lime or similar alkali 
is often added to the carbon during its manufacture. 
In other cases the alkalinity is already present from 
the ash of the raw material used in preparing the 
carbon. By treating the oil with a small quantity 
of a carbon having the correct pH value, not only are 
the water and sludge absorbed by the carbon, but the 
total acidity of the oil is neutralised; any sul- 
phuric acid in the oil being changed to insoluble 
calcium sulphate, which is precipitated and taken 
up by the carbon, whilst the acid decomposition | 
products of the oil are likewise neutralised and | 
absorbed by the carbon. 


In order to ascertain the proportion of carbon | 
required to treat any specific oil, it is necessary to 
find the hydrogen ion concentration of a water 
extract from the oil. This is best done by washing 
a sample of the used oil with hot distilled water, 
filtering the water, and testing the pH value of the 
latter by means of one of the special pH indicators 
now on the market. Having ascertained the pH 
value of the water extract, the pH value of the 
carbon to be used is that quantity which will most 
economically raise the pH of the water extract to 
7° 07, or neutrality. The most economical amount 
of carbon to use is obviously the minimum quantity 
required to absorb the sludge, water, &c.; and 
when using this amount the pH value of the carbon, 
or its active alkaline properties, must be sufficiently 
high to neutralise the acidity of the oil. It will be 
apparent that it would be uneconomical to treat 
an oil very high in acidity with a carbon of low 
alkaline properties, because to neutralise the oil- 
acidity an excess of carbon would have to be used 
over that amount required to take up the water and 
sludge. Therefore, in this case full advantage would 
not be taken of the absorptive properties of the | 
carbon, and the latter would be acting chiefly as a 
neutralising agent. 

At the present time activated carbons are being | 
specially manufactured for this work having pH | 
values ranging from about 7°5 to 10-0 or more. | 
In the case of an average used transformer oil, the 
amount of carbon needed to renovate it is seldom 
more than | per cent. by weight of the oil ; or in other 
words, to treat 1,000 gallons of used oil, from 80 Ib. 
to 90 lb. of carbon usually suffice. When putting | 
this method into practice, the used oil is first pumped | 
into a mixing vessel. In this apparatus the re- 
quisite quantity of carbon is added to the oil and the 
whole stirred vigorously for one hour or so. With 
the stirrer still in motion, to ensure an even dis 
tribution of carbon in the oil and prevent blocking 
up the filter-press, the oil and carbon mixture is | 
next pumped through an ordinary enclosed type | 
of filter-press, in general for the simple 
filtration of oils. The essential difference in this 
case is that the press plates are covered first with 
cotton press-cloth (to withstand the greater pressure 
required from the pump) and then with filter-paper. 
Filter-cloth itself is quite capable of withstanding 
the pump pressure, but as tiny fibres are liable to 
be liberated from the cloth into the oil and so lower 
the dielectric strength, the paper acts merely as a 
safeguard to retain these fibres. The first runnings 
of oil from the press are apt to be contaminated 
with fine particles of carbon ; that an extra 
pipe-line is used to piss this first portion of oil 
back to the mixing vessel. As soon as a thin layer 
of carbon has built up on the cloths in the press the 
oil emerges clear and free from carbon. 
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An important point to be observed in the working 
of the process is to keep the temperature of the oil 
as low as possible. In general, the higher the oil- 
temperature the less water will the carbon absorb ; 
or the amount of carbon required for the absorption 
of a specific quantity of water in oil is a constant 
at a given temperature. This constant is enhanced 
by the presence of moisture in the carbon itself, 
or by raising the temperature of the oil under treat- 
ment. In Fig. 2 the constant for the curve a is| 
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1 per cent., and starting at 25 deg. C., the effect! 
of raising the temperature of the oil is to render | 
the absorption capacity of this particular amount | 
of carbon nugatory at about 90 deg. C. ; higher | 
concentrations of carbon (curves 6 and c) are 
affected in a similar manner at higher temperatures. | 


THE TRAIN FERRY ‘*SCILLA.”’ 


A service of train ferries across the Strait of Messina 
was first instituted by the Societa Strade Ferrate della 
Sicilia at the end of 1897. The distance across the 
Strait between the two terminal points, Messina and 
Villa San Giovanni is 8 km., and the service constitutes 
an important link between Sicily and Northern Italy. | 
It is employed for both passengers and goods, and the | 


| 


| 
| 
| 
| 
| 


| traffic in the latter, and more particularly the transport | 
| of fruit, has increased steadily since its inauguration. 


It is, however, of a seasonal nature, with a winter 
maximum and a summer minimum with a short peak 
in June. Until recently, the service was maintained 
by two small ships, which crossed in opposite directions 
simultaneously to avoid the possibility of an accumu- 
lation of rolling stock on either side of the Strait. 
With a view to effecting economies in service and 
maintenance, the State Railways decided to replace 
the double service by a single vessel, which should 
be of sufficient size and so arranged as to avoid any 
risk of accumulation of stock. Through passenger 
trains between Messina and the north, complete with 
postal and baggage wagons, may have a length up to 
268 m. (879 ft.), made up of fourteen coaches of modern 
type, and the vessel was designed to accommodate 
such a train in three sections. As regards goods 
stock, the length is sufficient for 28 wagons of a mean 
length of 9-71 m. (31-8 ft.), and a total weight of 650 
tons, corresponding to the standard make-up for the 





; lines served, | 


The new vessel, the Scilla, of which a general view 
given in Fig. 1, above, and detailed views in 
Figs. 2 to 5, page 224, was constructed by the Cantiere 
Federale di Pietra Ligure. It is fitted with Diesel- 
electric propulsion, the Diesel engines being supplied 
by the Stabilimento Grandi Motori della Societa Fiat, 
Milan, and the whole of the electrical equipment by 
Messrs. Ercole Marelli e C.S.A., also of Milan. The 
leading particulars of the vessel are given in the Table 
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annexed 


raBLE OF PARTICULARS. 


Length between perpendiculars at 
water line 

Maximum length at upper deck 

Breadth at water line 

Breadth at rail deck 

Total useful length of rails 

Useful length of central rails 

Draught at full load 

Full load displacement 

Net tonnage 

Maximum speed at full load 


109-1 m. (357-8 ft.) 
110-65 m. (363 ft.) 
16-1 m. (52-8 ft.) 
17-7 m. (58-1 ft.) 
268 m. (879 ft 

104 m. (341 ft.) 

3-8 m, (12-5 ft 
4,034 tons 

2,800 tons 


17 m.p.h. 


Shaft horse power 5,000 
Maximum horse-power developed 
on trials ; 5,800 | 


ww . . | 
Che vessel was built to the first-class certificate of 


the Registo Navale Italiano ed Aeronautico. The hull 
is of steel with five decks, and is divided into fourteen 
compartments by transverse water-tight bulkheads 
extending up to the main deck. The latter, viewed | 
from forward and aft respectively, is shown in Figs. | 
2 and 3, and it will be observed that three lines of rails | 





| deck. 


VESSEL AT SEA. 


are provided on this deck for the accommodation of 
the rolling stock, the outer rails uniting with those at 
the centre at the forward end of the vessel, with a curve 
of 150 m. (492 ft.). The coaches or wagons are embarked 
and disembarked at the end by means of a movable 
bridge provided with a single line of rails. Below this 
deck is a corridor deck, interrupted at the centre 
by the engine room, and towards the rear by the 
motor room, both of which extend through to the main 
This corridor deck contains first, second, and 
third-class saloons for the passengers, quarters for 
the crew, and various store rooms. The upper decks, 
which, as will be clear from Figs. 2 and 3, form a 
superstructure over the main deck above the carriage 
space, and are supported on two rows of stanchions 
between the rails, consist of a passenger deck, an 
embarkation deck and a boat deck. The super- 
structure has a length of 60 m. (197 ft.), and as shown 
in Figs. 1 and 2, the upper decks are closed in at the 
forward end, there being a first-class restaurant at 
this point on the passenger deck, and the navigation 
bridge on the embarkation deck. The former also 
contains a second-class restaurant at the after end, 
together with offices and other rooms for the passen- 
gers. Access from the upper decks to the corridor 
deck is obtained by stairways in the false walls of the 
superstructure. The whole of the passenger accommo- 
dation is decorated and arranged to correspond to 
that of other high-class cross-channel vessels, and is 
such as to ensure a comfortable crossing under all 
weather conditions. 

The adoption of Diesel-electric propulsion for a 
vessel of this type offered marked advantages, amongst 
the most important of which were the ability to run 
economically at different speeds, and rapid and accu- 
rate manoeuvring, the latter being of particular impor- 
tance in bringing the vessel into position for loading 
and discharging the train sections at the terminal ports. 
The main generating installation consists of three sets, 
one of which is shown in the builders’ works in Fig. 4. 
The sets can be employed either singly or in combination 
to supply current to the propulsion motors, and run at 
sensibly constant speed. Apart from the flexibility 
obtainable by shutting down one or more of the sets 
the speed of the vessel can be varied by altering the 
excitation of the generators and propulsion motors to 
vary the propeller revolutions. The vessel can there- 
fore be operated economically on the minimum summer 
service, involving some seven double crossings daily, or 
on the maximum winter service of 12 crossings. The 
maximum speed of 17 m.p.h. allows the crossing to be 
effected in 25 minutes, thus providing ample time for 
loading and discharging at the terminal points even in 
the peak periods. 

Each generating set consists of an eight-cylinder 
Fiat engine, running at 320 r.p.m. to 380 r.p.m., 
direct-coupled to a Marelli direct-current dynamo 
The latter is of the double-armature type, with a direct 
coupled exciter as shown in Fig. 4. The continuous 
output of each armature is 550 kW at a speed of 320 
r.p.m., or it can develop 600 kW at 360 r.p.m. for 
periods not exceeding six hours. The three-wire system 
is employed, the pressure across the outers being 640 
volts in the former, and 670 volts in the latter case. The 
exciters each have an output of 120 kW at a constant 
voltage of 220, and serve both as exciters for the main 
dynamos, and to supply current for the auxiliary ser- 
vices. There are two propulsion motors, each coupled 
to its own propeller, and each with two independently- 
excited armatures. One of the motors in position 
the vessel is shown in Fig. 5. Each motor develops 
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2,000 h.p. on continuous rating at a propeller speed of 
190 r.p.m., or 2,250 h.p. at a propeller speed of 200 
r.p.m. for periods not exceeding six hours. The voltage 
across each armature is 500 in the former case, and 480 in 
the latter. Both the dynamos and motors are inde- 
pendently cooled on the closed circuit system. 

The Ward-Leonard system of control is employed, 
the voltage on the motors being altered by varying the 
excitation of the generators. Each motor is normally 
connected in series to all three dynamos, so that there 
are two distant main circuits. Whether one or more of 
the generator sets be shut down, it is therefore always 
possible to distribute the power available equally 
between the two shafts. At the same time, the motors 
can be separately controlled, whether in normal 
running or during manceuvring, independent of the 
number of sets running. Starting up and speed regula- 
tion of the propulsion motors, are affected by varying 
the excitation. An independent generating set is 
provided in the main engine room for the auxiliary and 
lighting circuits as an alternative to the supply from 
the main exciters. There are two manceuvring stations 
on the vessel, one on the boat deck and the other in the 
engine-room, and interlocks are provided so that it is 
impossible to operate the controls from both stations 
at the same time. The motors can be altered from full- 
speed ahead to full-speed reverse, or vice versa, in from 
10 seconds to 20 seconds. Reversing is effected by 
reversing the fields of the propulsion motors. The 
vessel was launched in May, 1931, with the engines 
and motors in place and practically completely fitted 
out. A preliminary trial was carried out in July, 1931, 
consisting of twelve hours’ full-speed running. The 
trials were carried out without a hitch, and as shown in 
the table already given, the contract figures were 
considerably exceeded. The vessel was put into normal 
service in October 1931, and has since given entire 
satisfaction. 


HYDRAULIC TURBINE FOR GAS- 
CHARGED WATER. 





A HYDRO-ELECTRIC generating set of unusual char- 
acteristics has recently been supplied by Messrs. The 
English Electric Company, Limited, Stafford, to the 
order of Messrs. Imperial Chemical Industries (Fertiliser 
and Synthetic Products), Limited, for installation in 
Sout h Africa, where it is now in successful operation. 

The somewhat unique features include a water 
supply of 477 gallons per minute under a head of from 
1,700 ft. to 1,870 ft., the water containing in solution 
from 6 times to 10 times its own volume of gas at n.t.p. 
Che turbine had to be capable of extracting the energy 
‘rom this supply and of discharging the mixture of 
gas and fluid to a height of 67 ft. The high head 
necessitated the adoption of the impulse type of turbine, 









Jet oF Water CoNnTAINING Disso-veD Gas. 


Jet or Gas-FrEE WATER. 


but this, of course, involved the difficulty that, as | trip consists of an unbalanced Ting on the shaft, held in 
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the water passes through 
the nozzle, pressure norm- 
ally falls at the mouth, so 
that the gas would be 
liberated and the water turned into spray, with the 
result that no useful work could be performed on the 
wheel. As a result of a theoretical consideration of 
the case in conjunction with experiments carried out by 
Messrs. Imperial Chemical Industries at their Billing- 
ham works, shapes were developed for the nozzle and 
buckets which overcame this trouble, the pressure 
energy in the jet being converted into velocity energy 
and mechanical power so rapidly that the gas had not 
time to come out of solution. The first two illustra- 
tions annexed (Figs. 1 and 2) show how successfully 
the nozzle problem was solved, Fig. 1 showing a jet of 
the gas-charged water under the operating head, and 
Fig. 2 a corresponding jet of pure water for com- 
parative purposes. It will be found difficult to 
distinguish one from the other, as regards the jets 
themselves. 

The requirements with regard to discharging against 
a head of 67 ft. were met by maintaining the turbine 
casing under pressure, arranging for the upper part 
always to be filled with gas, which serves as a cushion | 
to force the discharge to the height required. The | 
wheel runs at 1,000 r.p.m., and is of the overhung | 
type. An alternator with enclosed slip rings was 
provided to ensure flame-proof conditions and the 
exciter was driven by Whittle belt. The turbine casing 
was made of cast steel, in order to withstand the 
internal pressure, and as this might fluctuate con- 
siderably from the nature of the chemical process 
involved, a test pressure of 70 Ib. per square inch was 
applied to the casing, and an emergency bursting plate 
is provided in the top of the cone, fitted with an exhaust | 
pipe. 
The runner, shown in Fig. 3, is provided with stamped | 
instead of cast buckets, with the object of ensuring 
perfectly homogeneous material to withstand the action | 
of the gas-charged water. The bucket splitter edges | 








|have been very carefully formed and the buckets | 


have been given a high polish. They are shaped to| 
conform to the results of the special investigations 
referred to above. They are attached to the wheel 
disc by a single-bolt fastening, in which a single slightly 
coned bolt is used in conjunction with a split bush, 
alternate buckets bearing on shoulders integral with the | 
dise and on driven-in taper keys. | 

Where the shaft passes through the casing it is pro- 
vided with a stainless-steel sleeve and runs in a water- 
cooled pressure gland. The nozzle and hand-operated 
spear are als» of stainless steel. Axial guide vanes main- 
tain a good jet. No governor is required, as the dis- 
charge remains practically constant, but an overspeed 
trip is provided to guard against emergency. This 
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place by a spring, until the centrifugal force developed 
by overspeed overcomes the spring and allows the 
ring to project far enough to engage a trigger. The 
latter operates a trip valve which brings into operation 
a deflector directing the jet from the wheel. 


THE LATE SIR VINCENT L. RAVEN. 


Str Vincent L. Raven, whose death occurred at 
Felixstowe on the 14th inst., was, like the late Mr. 
Churchward, whose death we also lately recorded, 
one of the principal railway mechanical engineers to 
retire in 1923, when the present large groups were 
inaugurated. Sir Vincent Raven’s life was devoted 
to the old North Eastern, except for a few years during 
the war. Even after his actual retirement in 1923, 
he continued to act as technical adviser to the London 
and North Eastern system, in which the North Eastern 
was absorbed. 

Born in 1858, Vincent Litchfield Raven received 
his early education at Aldenham School, Hertfordshire, 
and between 1877 and 1880 served under Mr. E. 
Fletcher in the Gateshead works of the North Eastern 
Railway. He next passed two years in the drawing 
office, the following five being spent in firing and on 
inspector’s duties, &c. He was promoted to assistant 
divisional locomotive superintendent in 1888, divisional] 
superintendent in 1894, and chief assistant mechanical 
engineer in 1903. In 1910, he followed Mr. W. Worsdell 
as chief mechanical engineer of the line, in which 
capacity he was responsible for rolling stock, dock and 
harbour equipment and so on, being also responsible 
for a variety of designs of locomotives, coaching stock, 
&c., and for the electrification developments in the 
Newcastle area. 

In 1915, he accepted the position of chief superin- 
tendent of the Royal Arsenal Factories, Woolwich, 
which position he held until, in 1917, he was appointed 
Controller of Armament Production for the Admiralty. 
At the end of the war he returned to the North Eastern 
Railway as chief mechanical engineer until, as stated 
above, the date of the amalgamation. 

Subsequently his services were called in in connection 
with investigations held into the working of the State 
railways in New South Wales and New Zealand, and 
he acted as chairman of a commission which visited 
India in 1926 to report on the Government railway 
workshops, The report which followed was discussed 
in our columns in our issue of November 19, 1926, 
page 635. Sir Vincent Raven became a member of the 
Institution of Mechanical Engineers in 1893, serving on 
the council from 1915 to 1930, and being President 
in 1925. He contributed various papers: to. the 
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proceedings of the Institution in 1904, 1914, and 1922. 
His connection with the Institution of Civil Engineers 
dated from his election as an associate-member in 
1898. He was transferred to full membership in 1911. 
He was also a member of the Institution of Electrical 
Engineers. He was created K.B.E. in 1917 for war 
services. 





THE LATE DR. F. IBBOTSON. 


METALLURGISTS and steel men, not only in this 
country but throughout the world, will learn with 
regret of the sudden death of Dr. Frederick Ibbotson, 
which occurred after a very brief illness in a Sheffield 
nursing home on February 5. Dr. Ibbotson, who was 
for many years senior lecturer in the Faculty of 
Metallurgy at the University of Sheffield, received his 

eral education at the Sheffield Central Secondary 

hool. In 1887 he obtained an associateship of the 
Royal College of Science for Ireland, gaining also a 
medal; subsequently he became F.R.C.Sc.]. After 
gaining his associateship he was appointed science 
master at his old school, meanwhile, however, continuing 
his studies and obtaining the London University B.Sc. 
Degree in 1888. He retained his position at the 
Central Secondary School until 1895 when he became 
lecturer in metallurgical chemistry at the Sheffield 
Technical School under the late Professor J. O. Arnold, 
F.R.S. The Technical School formed the nucleus of 
the Department of Applied Science of the University of 
Sheffield when the latter was founded in 1905, and Mr. 
Ibbotson, as he was then, continued as lecturer in the 
newly-formed Faculty of Metallurgy. He successively 
obtained the degrees of B.Met., M.Met., and D.Met., 
and rose to the position of senior lecturer in metallurgy, 
from which he retired as recently as September last. 

Dr. Ibbotson possessed great gifts as a teacher and 
was also a skilled experimentalist and research worker. 
He contributed the results of his many investigations to 
the Journal of the Iron and Steel Institute and to the 
Proceedings of other institutions. Among his many 
writings on metallurgical subjects, however, probably 
the best-remembered will be the two text books, Steel 
Works Analysis, produced in collaboration with the 
late Professor Arnold, and The Analysis of Steel Works’ 
Materials, written in collaboration with Mr. Harry 
Brearley. These two books are, and, we believe, will 
long remain, standard works; they are to be found 
on the shelves of steelworks’ laboratories all over the 
world. Doctor Ibbotson became a fellow of the 
Institute of Chemistry in 1918. He was also for 
many years a member of the Sheffield Society of 
Engineers and Metallurgists. 





THE LATE MR. J. A. HOOKHAM. 


We regret to have to record the death of Mr. John 
Albert Hookham, late locomotive superintendent of 
the North Staffordshire Railway, at his home at 
Exmouth, on January 24. Mr. Hookham was born 
on November 9, 1863, and received his education at 
Durham House School, Clapham Common, London. 
In 1879 he entered upon a pupilage of five years under 
Mr. William Kirtley at the Longhedge Works, Batter- 
sea, of the London, Chatham and Dover Railway Com- 
pany, serving four years in the shops and one year in 
the office. After completing his apprenticeship in 
1884, he remained for three years as an assistant 
draughtsman in the locomotive, carriage, and wagon 
department of the railway. The succeeding four years, 
from 1887 to 1891, were spent in the drawing offices of 
Messrs. Pulsometer Engineering Company, Nine Elms 
Ironworks, Lambe*h, where he was engaged on hydrau- 
lic, general, and sewage-pumping plant and refrigerat- 
ing machinery, and in the Glengall Ironworks, Millwall, 
where he designed marine-engines, steam-dredgers and 
barges, and also gained experience in ship repair- 
ing. In 1891 he returned to the London, Chatham and 
Dover Railway Company as assistant draughtsman 
in the locomotive, carriage and wagon department. 
In 1899, when the union between the South Eastern 
and the Chatham and Dover Companies took place, 
Mr. Hookham was transferred to Ashford. Having 
accepted the position of locomotive, carriage and wagon 
superintendent of the Donna Theresa Christina Rail- 
way, Santa Catharina, Brazil, he proceeded overseas 
in June, 1900. Two years later, however, this railway was 
taken over by the Brazilian Government, and Mr. Hook- 
ham resigned his position shortly afterwards. 

Mr. Hookham was appointed locomotive works 
manager on the North Staffordshire Railway, at Stoke- 
on-Trent, and chief assistant to the late Mr. John H. 
Adams, locomotive engineer, in October, 1902. He 
continued to occupy this position for thirteen years, 
during which he was engaged on locomotive main- 
tenance works, repairs to steam tugs and dredgers, 
and on the manufacture of permanent way material. 
On the death of Mr. Adams, in 1915, Mr. Hookham 
succeeded him as locomotive, carriage and wagon 
superintendent, and was thus placed in charge of the 
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of the company. As a result of the grouping of the 
railways, the North Staffordshire Railway was absorbed 
into the London, Midland and Scottish system, and on 
January 1, 1923, Mr. Hookham was made mechanical 
engineer, at Stoke-on-Trent, of the group under- 
taking. He retired some years later, and went to 


the Institution of Mechanical Engineers in January, 
1904, and of the Institution of Civil Engineers in 
February, 1918. 


LETTERS TO THE EDITOR. 


INFLUENCE LINES AND MOVING 
LOAD PROBLEMS. 
To THe Eprror oF ENGINEERING. 
Srr,—The following treatment of the problems 
stated in your issue of January 19 is, I believe, new. 
The general case was first brought to the writer’s 
notice by Mr. 8. H. Stelfox, and it has the advantage 
of giving a vivid picture of what is occurring on the 
beam and dispensing with some of the mathematical 


proofs. 
‘ w , 
~., Ke - hy b-y-oi 
0, , Lao oO, 
Due to the load W, the point X on the simply sup- 


ported beam, will move down with a velocity, say, v, 
The portions of the beam a and 6 rotate about O, and O,, 


Let M = bending effect at X. 
v v a ae 
Angular speed of X= ~+;=8 E + i} 











The power exerted by W moving with velocity 
v = power exerted by M moving with angular velocity 


1 l ‘ 
-. Me E +5 | = We 


ab 
M wi—- 
[ +b 
which can, of course, be easily obtained otherwise. 
If W is moved to A, its downward speed is reduced 
0, A 
0, X 
. it will exert less power in the ratio O,A : O,X. 
.*. W at A will cause bending at X to the extent 


ab )0,A 
a+6j)0,X° 


to vw xX 


Ww 


of points on the two portions of the beam as they rotate 
about O, and O, are the important factors in deter- 
mining the effect of loads applied at those points. 


Cc ? 
_ w per Ft. Run 


~ — 


~ 7 


a 
Case I. “ The point X divides the load in the same 
ratio that it divides the span for maximum bending 
moment.” This statement needs no mathematical proof. 
Evidently when the above ratio is fulfilled, the head and 
tail of the load will be moving downwards with the beam 
at the same speed. A movement to the right or left of 
this position will bring a portion of the load on to a 
slower-moving portion (and therefore a less effective 
portion as regards power exerted at X) of the beam. 





Case2 
LW, LW, 
b add y’*2 
O*717K Oe 
a- -~--b---> 


a 


Case II. O,X (or a) and O,X (or 5) represent 
the same velocity, v, of point X. 


+. Speed of a point on b = F x speed of a corre- 


sponding point on a. 
. W, on 6 is to exert the same power as W, on 
a, we must have 


6 

W, and W, each have their maximum effect at X 

as they are then on the quickest-moving point of the 
, Ww Ww 

beam. When ; = —., the two loads have exactly 
a 


the same effect at X. This effect is constant until 
both loads are on the same side of X as the decrease 
in power due to W, moving from X balances the 
increase of power due to W, approaching X. 


WwW, Ww, 
a are 


Ww, x =e = ¥ 2 


W, or ~ 


the bending effect will increase as W, 








live in Devonshire. Mr. Hookham became a member of 


The above has been worked to show that the speeds | 


whole of the rolling-stock and running department | passes over X, as the increasing power exerted by W, 


jas it approaches X is greater than the decreasing, 
| power exerted by W, as it recedes from X. T! 
| maximum value is evidently when W, is at X. 
Yours, &c., 
F, GARDNER. 
The Technical College, Darlington. 
January 26, 1934. 








THE PYKARA HYDRO-ELECTRIC 
SCHEME. 


To THe Eprror or ENGINEERING. 


Srr,—I have read with interest the article in you 
issue of January 26, on the Pykara Hydro-Elect: 
Sche 


me. 

I should like to correct what appears to be a miscon- 
ception therein as to Messrs. Alfred Dickinson and 
Company’s connection with the scheme. 

Realising the great possibilities of this site, I obtained, 
in 1920, from the Government of Madras, the right to 
survey it for a power scheme. On my return to 
England, Messrs. Alfred Dickinson and Company, th« 
firm of consulting engineers with whom I was associate«\. 
formed a syndicate to promote the undertaking. 
I returned to India in 1921, prepared a preliminary 
project and arranged on behalf of the syndicate a 
concession from the Government which was duly 
completed in 1923. 

At this time another company already held a licenc: 
for the development of power on the Kundah river 
the other chief river of the Nilgiri plateau—which was 
to be utilised for the general supply of electrical enerz) 
to the Ootacamund district and Coimbatore. 

It was proposed to transmit the power of the Pykara 
scheme to Calicut for utilisation in electro-chemical 
industries to be established there. It was found diffi- 
cult, however, to obtain the requisite support of chemi- 
| cal manufacturers who were not disposed at that time 
| to open up in India. 

In 1924, a proposal was put before the syndicaté 
for the return of the concession to the Government. 
|The Kundah scheme had not materialised and the 
| Government were contemplating the State development 
of water power. As the prospects of being able to arrang¢ 
| for the carrying out of the Pykara scheme as a private 
|enterprise within the time limit of the concession 
|appeared unpromising, the syndicate accepted the 
proposal and an agreement was entered into with the 
Government for the return of the concession. Under 
|the terms of this agreement, copies of all reports, 
surveys, and preliminary plans of the project were to 
be supplied to the Government. 

The complete Government scheme as shown in the 
article, follows very closely on the lines of my prelimi- 
|nary project, with some additions and modifications 
to facilitate the gradual development of the scheme 
by stages. 

The principal points of difference are these : In place 
of a single large Pykara reservoir to be formed by the 
|construction of a high dam near the Gudalur road 
bridge, the Government scheme provides four reser- 
voirs, formed by a dam at the same site, a second higher 
up the river, and two on tributaries. The waters 
of the Sandy Nala and Glen Morgan streams are also 
impounded and utilised. 

I am glad to see that the scheme in its first stages 
has been successfully carried out, as I always regardea 
the Pykara site as the finest of many which I investi- 
gated in India. 





Yours faithfully, 
B. D. Ricnarps, 
219, Gresham House, M.Inst.C.E. 
Old Broad-street, London, E.C.2. 
February 14, 1934. 








Tse Britisa Instirure or ENGINEERING TECHNO- 
Logy.—The sixth annual dinner of the British Institute 
of Engineering Technology and of the British Tutorial 
Institute, the headquarters of both of which organisa- 
tions are at Shakespeare House, 29-31, Oxford-street, 
London, W.1, was held recently at the Restaurant 
Frascati, Professor A. M. Low occupying the Chair. 
In the course of his reply to the toast of ‘* The Institutes,” 
proposed by Mr. P. Leach, of the British Tutorial Insti- 
| tutes, Mr. J. J. Cleaver, director and manager of publicity, 
stated that during the past 12 months the number of 
students enrolled had increased by 1,041, as compared 
| with the previous year, and that, in 1933, the two 
| organisations had a total of 12,617 students on their 
books. During the past six years 46,700 students had 
|} taken courses in the various branches of study offered. 
and 420,000 pone had applied to them for advice 
The toast to the Chairman was proposed by Mr. Hal Hill, 
who gave a brief account of some of .the activities in 
various spheres of Professor Low, the new principal o! 
| the British Institute of Engineering Technology. Pvo- 
| fessor Low, in his reply, referred to the loyal work 
| carried out by the members of the staffs of the Institutes 
jand stated t the fact that the number of students 
| taking courses had gone up in spite of the industrie! 
| depression was a matter for great gratification. 
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LABOUR NOTES. 
Tue trade union case for the reduction of the working 
week from 47 hours to 40 hours without loss of pay 


was presented by Mr. J. C. Little, the president of | 


the Amalgamated Engineering Union, at a meeting on 
Thursday last week with the Engineering and Allied 
Employers’ National Federation. Dealing, in the 
course of his observations, with what he called “ the 
main, if not the only, objection’ to the proposals of 
the unions, Mr. Little said that some very exaggerated 
statements had been made regarding their effect on 
costs. It was sometimes asserted, for instance, that 
the result would be a 20 per cent. increase in produc- 
tion costs. Statements of that kind were very wide of 
the mark. In the first place, there was no reason 
why the change to a 40 hours’ week should affect any 
part of the cost of production other than wages. 
Materials would cost the same; overhead charges 


should not be affected if the new working periods | 


were carefully arranged ; and, in view of the present 
excess capacity, it was clear that no additional factory 
space or plant would be needed. Wages costs, then, 
would be the only item to be increased, and this was 
on the assumption made throughout that output per 
head would remain unchanged. According to the 
figures given in the Federation’s booklet, Unemploy- 
ment: Its Realities and Problems, the average wage 
cost for the engineering industry was 35-5 per cent., 
including both direct and indirect labour. If the whole 
of that item was affected by a reduction from 47 hours 
to 40 hours, the result would be an increase of 17} per 
cent. in wage costs. In other words, the increase in 
total costs would only be a little over 6 percent. That 
was a very different figure from the 20 per cent. some- 
times alleged, and surely they were not asked to believe 
that an increase of 6 per cent. in costs would ruin the 
industry. 





The trade unions had been told in the past, Mr. 
Little went on to say, that ruin would follow every 
substantial improvement in wages or working con- 
ditions, just as they had been told that wage reductions 
would lead to prosperity. None of these prophecies 
had come true. Wages and wage costs had been 
drastically reduced by stages since the war, but the 
industry had not thereby been enabled to give 
members full-time employment at any time; nor 
would a slight movement in the opposite direction 
bring ruin upon the industry. With competent 
management the industry would adapt itself to new 
conditions and circumstances. The industry had 
survived and flourished after previous reforms, and 
it would do so on the present occasion. 





It was argued, Mr. Little continued, that an increase 
in production costs, amounting to about 6 per cent., 
would ruin our export trade. Foreign competitors, 
it was declared, would drive us out of the market if 
our selling prices were increased by this amount. It 
had to be remembered, however, that fluctuations in 
our selling prices had taken place to a greater extent 
than that, even in the last two years, as a result of 
fluctuations in the value of sterling in terms of foreign 
currencies on the gold standard. In early December, 
1932, for example, the French purchaser could buy 
a British pound with 81} francs, whereas early in 
March, 1933, he would have had to pay 874 francs. In 
other words, the price of British goods had increased 
to him by about 7 per cent. in that short period ; and 
that was not by any means the largest fluctuation of the 
kind during the past two years. If such increase in 
the selling price abroad had not ruined the industry, 
neither would the small increase involved in the 
proposals of the unions. The financial effect of 
adopting the 40-hour week should not, Mr. Little 
said, be exaggerated. It would be comparatively 
small, and the unions were convinced that the industry 
could quickly adapt itself to the new conditions. 





Sir Allan Smith, speaking for the employers, said 
that Mr. Little’s statement would be carefully con- 
sidered, and the results of their examination of its 
arguments communicated to the unions at the earliest 
possible moment. Expressing a personal opinion which 
did not in any way prejudice the consideration which 
the Federation would give to the proposals, Sir Allan 
said that it was all very well to say that the unions 
thought the change should be made. There were 
many things that employers thought should be done. 
They might present to the unions a perfectly good 
case with the merits of which they would entirely and 
mmediately disagree. For example, they might take 
up the position that it was not a shortening of the 
working week, but the converse, that was required. 
Further, they might call for a greater appreciation by 
the trade unions of the cost which is incurred in 
production to-day by differences of opinion—conflicts, 


in many cases, over petty matters, all tending to add 
to the cost of production and delay in its execution. 





The executive councils of the shipyard trade unions 
met in London last week, to consider the situation 
| created by the failure to reach agreement with the 

Shipbuilding Employers’ Federation, on the question 
|of setting up a new skilled class of shipyard workers 
| to do electric welding. It was stated at the close of 

the conference that a communication had been received 
from the Shipbuilding Employers’ Federation, intimat- 
ing that they intended to operate the scheme, which had 
been the subject of negotiations, as from the first full 
| pay week in April. Mr. Frank Smith, the secretary 
of the Engineering and Shipbuilding Trades Federation, 
|added that the union representatives had reaffirmed 
| their decision that there was no need to create a special 
class of craftsmen to do electric welding, as, in addition 
to thousands of idle workers, ample skilled labour was 
| available in the yards. ‘‘ We shall have to wait and 
see,”” he said, ‘‘ what happens after the employers have 
| put their scheme in operation.” 








The executive committee of the three railwaymen’s 
| trade unions, the National Union of Railwaymen, the 
| Railway Clerks’ Association and the Associated Society 
of Locomotive Engineers and Firemen, met in London 
last week to consider the steps which should be taken 
following their failure to agree with the railway com- 
panies on the question of new negotiating machinery 
for the industry. At the close of the meeting, 
Mr. Marchbank, the general secretary of the National 
Union of Railwaymen, made the following announce- 
ment: “The joint conference unanimously approved 
the action of the representatives of the three unions 
who served on the joint committee and endorsed their 
report upon their discussions with the railway com- 
panies. The joint conference further maintained that 
the existing arrangements for dealing with labour 
questions in the railway service should be continued, 
and that the companies were not justified in seeking to 
terminate those arrangements. The National Union 
of Railwaymen and the Railway Clerks’ Association 
have agreed, in conveying that decision to the railway 
companies, to ask for an interview with the general 
managers in order further to represent their views in 
|regard to the position.” 





| To the foregoing statement, Mr. W. J. R. Squaace, 
| the assistant general secretary of the Associated Society 
| of Locomotive Engineers and Firemen, added that his 
}union would make its communication in writing and 
would not ask for a meeting. But, he also said, if a 
| conference with the general managers was arranged by 
| the other unions and the Associated Society was invited 
|to take part in it, it would do so. 
| 
| Writing in the Railway Review, the organ of the 
| National Union of Railwaymen, Mr. Marchbank says 
| that the differences between the unions and the com- 
| panies may be summarised under four heads. In the 
| first place, the unions maintain the right to take all 
| matters affecting rates of pay, hours of duty, or other 
| conditions of service to the highest tribunal. They 
| hold also that the highest tribunal should not be con- 
| stituted wholly of independent members. The con- 
| ditions and the problems of the railway service cannot, 
| he says, be readily understood by persons not imme- 
|diately associated with the industry, and, therefore, 
| provision should be made for direct representation of 
| the companies and of the unions. A third contention 
|of the unions is that the tribunal should sit in public, 
| because of the large number of employees affected and 
| the public interest taken in matters in dispute between 


the railway managements and the unions. 








| According to Mr. Marchbank, the value of agreement 
| between the parties in a dispute is well recognised. 
|‘ Any attempt to impose the findings of a tribunal 
| would,” he says, ‘create an atmosphere contrary to 
|the underlying principles of the machinery. Accord- 
ingly, it is the belief of the unions that the findings 
should be the means of providing a medium by which 
disagreements might be overcome, but such findings 
| should be the subject of agreement by the parties to 
| the dispute.” 








| The American Iron and Steel Institute states that 

| the operating rate of steel companies having 98-1 per 

| cent. of the steel capacity of the industry was 37-5 per 
cent. of the capacity for the week beginning February 5, 

| compared with 34-4 per cent. a week earlier, and 30-7 

| per cent. a month earlier. The increase compared 
with the preceding week was 9 per cent. 
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Cabling, on Thursday last week, the New York 
correspondent of the Manchester Guardian said that 
another industrial storm warning had been hoisted in 
the form of an announcement, by a conference of the 
managers of the nation’s principal railways, of their 
intention to reduce by 15 per cent. the basic wages of 
all classes of union labour, for one year from July 1. 
The reduction is to take the place of the 10 per cent. 
cut made in July last year. Conferences with the 
unions, which are to begin in March, are likely, the 
correspondent added, to produce a vigorous general 
argument by Left Wing sections, that real wages are 
steadily diminishing, despite President Roosevelt’s 
declarations to the contrary. 


President Roosevelt has asked the railway managers 
to extend the existing 10 per cent. reduction agreement 
to December 31. In his communication containing the 
request, he says that under present conditions, the 
prosecution of a bitter controversy “ would have the 
most disturbing influence, and conditions are not yet 
sufficiently stable to permit a wise determination as to 
what wages should be in the future.” “‘ Marked pro- 
gress,”’ he adds, “‘ towards national recovery has been 
made since last June, and I am sure that the goal will 
be reached. Nevertheless, much remains to be accom- 
peed. The emergency still exists, and the country 

not yet obtain 


conditions of stability.” 

At a meeting last week of the National Joint Council 
for the reggae Industry, the workers’ repre- 
sentatives withdrew a special national application 
affecting super-power stations, to permit of local negotia- 
tions for wage increases pi ing. Six of the thirteen 
areas into which the country is divided have made 
applications for increases, and similar action is under- 
stood to be contemplated by others. The new negotia- 
tions will cover all stations and all grades. 











In January, the home branch membership of the 
amated Engineering Union decreased from 
169,265 to 169,227, and the Colonial branch member- 
ship increased from 22,274 to 22,384. The number of 
members in receipt of sick benefit increased from 3,049 
to 3,171, and the number in receipt of su uation 
benefit from 13,698 to 13,699. e number in receipt 
of donation benefit decreased from 5,316 to 4,837, and 
the total number of unemployed members from 29,409 
to 27,731. 





At a meeting of the National Joint Council for the 
Electricity Supply Industry, the Trade Union Side pro- 
posed: ‘‘ That a special committee be appointed to 
investigate and inquire into the hours’ movement, and 
to report to this Council from time to time.” The 
following amendment was moved by the Employers’ 
Side: ‘“* That until the replies to the questionnaire sent 
out by the Government on the subject are available, it 
would be a duplication of work to set up a parallel 
committee to cover nine-tenths of the same tre but 
that when the Government’s report was available, a 
committee be set up for the purpose of examining the 
question.”” A vote was taken on both sides, it is 
stated, and the result of this was that “‘ No decision ” 
was recorded. 





The Engineering Trades Council for Government 
Departments had under consideration at a recent 
meeting the following proposal :—‘ The Trade Union 
side of the Joint Council request that in all Govern- 
ment engineering establishments the normal working 
week of 47 hours should be reduced without loss in 
earnings to one of 40 hours.” Mr. Bradley, a member 
of the executive council of the Amalgamated Engi- 
neering Union, presented the trade union case in 
favour of the proposal and the representatives of the 
Government side replied that the matter would have 
to go through the usual procedure. 





In the course of the introduction to the annual 
report of the United States Ministry of Labour, Miss 
Frances Perkins, the secretary says that better planning 
of production on the part of management should go 
a long way toward stabilising employment in certain 
industries. There are companies which divide general 
production by twelve and produce one-twelfth each 
month, instead of producing a great quantity and 
putting it in a warehouse. Others diversify their 
products to keep their plants in operation most of the 
year. Stabilised production—a shorter standard work 
day or week—brings stabilised wage income and stabi- 
lised consumption running through the year, to the 
prosperity of wage earners and the community in which 
they live and the industries for whose product their 
constant spending makes a market. 
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13,700-B.H.P. DOUBLE-ACTING 
TWO-CYCLE DIESEL ENGINE. 


A LaRGE double-acting, two-cycle Diesel engine, 
which has just been supplied to the Compagnie Fran- 
gaise de Tramways et d’Eclairage Electriques de 
Shanghai, of Paris, for their Shanghai power station, is 
illustrated by Figs. 1 to 7 on this and the opposite pages. 
The engine, which is direct-coupled to a three-phase 
alternator, was constructed by Messrs. Sulzer Brothers, 
Limited, at their Winterthur works. It has a con- 
tinuous rating of 11,400 brake borse-power, a maximum 
output of 13,700 brake horse-power, and runs at a 
mnen of 136 r.p.m. The alternator, which was built by 
Messrs, Als Thom, of Belfort, is of 8,000-kW capacity 
and generates 50 period current at 5,200 volts. The 
Shanghai station supplies electrical energy to the 
French Concession, which has a population of 500,000 
persons, the figure having shown a regular increase in 
recent years of some 20,000 a year. The station, 
which previously contained eight single-acting Sulzer 
engines, to which the new set forms an addition, 
supplies power mainly for lighting 


operation, so that the daily load curve shows rapid | parts of which the fuel valves are situated. 


fluctuations and high peaks. Diesel engines have 
proved particularly suitable for the conditions and 
have also lent themselves well to the gradual enlarge- 
ment of the power station in accordance with the 
growing load. The summer temperatures are high, 
and the alternator, which is self-ventilating, is capable 
of maintaining full output continuously with an air 
temperature of 43 deg. C. (113 deg. F.). With a 


and tramwav |is formed with two pockets, at the lowest and coolest 


Piston AND Rop. 


| simplifies the operation of the engine as compared with 

an arrangement employing electrically-driven scavenge 
| blowers, and it is possible for one man to start the 
lengine up. It also renders the set independent of 
any outside electricity supply. A general view of the 
engine during erection is given in Fig. 1, in which 
the relatively light, but rigid, frame will be noted. 
This feature of Sulzer-Diesel engines was of particular 
value in the case of the Shanghai set, as the founda- 
tions of the plant lie over soft ground and are specifically 
arranged to impose a relatively light loading on the 
subsoil. 

It is not necessary to attempt to describe every 
detail of the engine, as in many respects it resembles 
earlier models of Messrs. Sulzer’s well-known Diesel 
engines, but some of its interesting features may be 
referred to. The upper cylinder covers are of simple 
and regular form, having the shape of a solid of 
revolution. They are held down by steel rings and 
series of bolts, which can be seen at the top of the 
cylinders in Fig. 1. Each has a single central fuel 











valve. The lower cover, which is illustrated in Fig. 2, 


The safety 
valve and pneumatically operated starting valve also 
make connection with the combustion space through 
|this cover. All the valves are arranged in a vertical 





| Position to obviate uneven wear. The camshaft is 
jon the exhaust side of the engine and is driven by 
| screw gearing from the centre of the crankshaft. It 
joperates the fuel valves through tie rods. The lift | 
| of the valve needles is automatically regulated in terms 
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LOWER CYLINDER COVER. 
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of the compression. The rod is protected from wear 
and from contact with hot gases by a sleeve of hard 
cast-iron, which is secured at the piston end only and 
is free to expand. The space between the sleeve and 
rod forms a passage for the cooling-water supply to 
the piston, the central hole through the rod forming 
the outlet passage. A protecting liner and a sleeve 
are fitted to the rod so that it is not actually in contact 
with the cooling water. The water circulation keeps 
the surface of the rod cool and improves the working 
conditions of the stuffing-box. The presence of th 
piston rod in the lower combustion space does not 
interfere with scavenging, and tests show that the 
scavenging efficiency is as high in the lower as in th: 
upper combustion space and amounts to 96 per cent 
or 97 per cent., depending on the load. The ports are 
so arranged that the air descends in a steady stream 
on the admission side, passes over the surface of the 
piston, scavenging the pockets, and rises to the exhaust 
ports. The arrangement of the ports and the path of 


ywer factor varying between 0-65 and 0-85 it may of the load, by means of a mechanism which varies | the scavenging air, as determined by experiment, are 


a 
te overloaded by 25 per cent. The exciter is mounted 
on the end of the generator shaft. 

The engine has eight cylinders of 760 mm. bore and 
1,200 mm. stroke. Fuel injection is by air, this 
method having been adopted as fuel with a high 
asphalt content will be used. The three-stage air 
compressor for the injection air and the double-acting 
tandem pump supplying the scavenging air are integral 
with the engine. This arrangement considerably 


the position of the roller links in relation to the cams. 
The piston and piston rod are illustrated in Figs. 3 
and 4, the latter showing the cooling arrangements. 
As will be seen, the parts of which the piston is built up | 
are secured by studs to a flange at the top end of the | 
piston rod, ports in the cast-iron centre sleeve giving 
access to the nuts. The rod is of Siemens-Martin steel 
and is secured to the crosshead by two castellated 
nuts, the arrangement permitting simple adjustment j 





illustrated in Figs. 5 and 6. The efficiency of the 
scavenging was determined by sampling the cylinder 
contents, for which special valves were incorporated in 
the cylinder. 

The upper and lower ends of the cylinders ar 
supplied by independent fuel pumps each with its 
own eccentric drive and regulating mechanism. The 
pumps are arranged in two sets of eight for the uppe! 
and lower cylinder ends, respectively. Fuel is delivered 
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13,700-B.H.P. DOUBLE-ACTING TWO-CYCLE ENGINE. 


CONSTRUCTED BY MESSRS. SULZER BROTHERS, ENGINEERS, WINTERTHUR. 


Fig. 5. | 
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Fie. 7. Rotor or GoverRNor Pump. 


during the early part of the compression stroke and 


remains behind each valve until admitted to the 
cylinder. Regulation is effected by the governor 
varying the lift of the suction valve. Each pump may 


be put out of action individually. Priming is effected 
by means of a small hand lever which can be applied 
to any pump. The control station, which is arranged 
so that the engine may be started up by one man, is 
situated at one end of the front of the engine at floor 
level. The starting and injection-air bottles and 
cooling-water valves are immediately alongside, while 
the control instruments are mounted above. A small 
handwheel is provided by means of which the delivery 
of the air compressors may be adjusted for filling the 
ait bottles after starting. The two fuel pumps, which 
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are driven by spur gearing from the crankshaft, are 
also mounted near the control station. The hydraulic 
governor is mounted on the frame nearby. 

Control is by means of a handwheel which can be 
turned only in one direction. It is fitted with an 
indicator. After the first movement from the position 
of rest, air is admitted and the engine begins to turn, 


the injection-air stop valve is opened at the same time. | 


A further movement causes fuel to be delivered to the 
upper cylinder ends, and these begin to fire. Still further 
movement cuts off the starting-air and fuel is delivered 
to the lower ends. To stop the engine, two further 
movements in the same direction are made. These 
stop fuel delivery and shut off the injection air. The 
air connection is also vented. The normal starting- 
air pressure is 30 atmospheres, but the engine will 
start with 15 atmospheres. 

The hydraulic governor is an interesting feature of the 
engine. With Diesel engines of large size, it is difficult 
to get sufficient power for direct mechanical control 
by the governor and some type of servo-mechanism 
becomes necessary. In the present case, the fact that 
the set runs in parallel with other sets in the station 
imposes additional demands on the governing system 
which must be quick-acting and sensitive. The 
conditions are admirably met by the hydraulic governor 
which, in essence, consists of an oil pump driven from 
the crankshaft and a servo-motor acting on the fuel 
by-pass valves, the fuel-needle lifting gear and the 
air-compressor throttle. The rotor of the pump is 
illustrated in Fig. 7, and a cross-section of the governor 
is given in Fig. 8. The essential parts of this latter 
are the servo-motor piston a, and the control valve b, 


the valve regulating the motion. of the piston, which | 


operates the engine regulating mechanism. 
In normal steady running, the piston a remains in a 
fixed position, being supported by oil trapped in the 


chamber c below, and constant-pressure oil supplied | 


to the space d above it. The weight of the piston also 
takes part in its action, and there is no spring support. 
In this normal running the control valve 6 will be in 
the position shown in Fig. 8, closing the ports leading to 
the chamber c. Its lower surface is in contact with 


pressure oil from the) govefnor pump, the upward 
thrust being counteracted by pressure oil on its upper 
surface 1, and the action of spring e. The valve thus 
tends to take, up.a position of equilibrium, closing the 
ports which lead to the chamber c below the piston. If 
now the engine load is reduced, the speed rises with a 
corresponding increase in. the oil pressure delivery of 
the governor pumps. This causes the control valve 
to rise, opening connection between the chamber c 
and the oil-return passage f, and allowing the piston « 
to fall. This action reduces the amount of fuel injected 
into the cylinders, and the speed is reduced to normal, 
with an output corresponding to the new load. In 
falling, the piston a increases the pressure on the control 
valve spring e, through the lever mechanism shown, 
and the control valve takes up a new position of equili- 
| brium. . If the engine speed falls, a reverse action takes 
place and the control valve rises admitting pressure 
| Oil below the piston from the passage g. 
| In addition to the mechanical return motion just des- 
cribed, there is an hydraulic stabilising action which 
| has a damping effect when the speed change is large. 
| This is operated from the chamber h, below the piston, 
|which is connected to the space k above the control 
valve and also to the speed-adjusting valve m. “If 
|the piston falls it displaces oi] from the chamber / 
| to the space k, the effect being to move the control 
valve back to its neutral position, the oil pressure in 
| this circuit being determined by the pressure of the 
| spring below the speed-adjusting valve m. Regulation 
| of this spring, which is either by hand or servo-motor, 
| controls the engine speed. A further interesting fea- 
ture of the gear which is shown in Fig: 8, and should 
| be mentioned, is the oil pulsation arrangement fitted 
in connection with the control valve b. This valve 
works in a sleeve in which the ports are formed. The 
|sleeve is given.a continual: reciprocating motion of 
some tenths of a millimetre by means of the cam and 
roller gear shown below it. This results in a constant 
pulsation being transmitted through the oil to all the 
| working parts of the mechanism, which has the effect 
| of largely eliminating frictional resistances and effecting 
a high degree of sensitivity. 








ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Naval Architecture and Marine 
Engineering.—The Vickers-Armstrong Scholarship in 


|naval architecture, which has a value of 1501. per 


| annum for three years, is to be offered for competition 
during the present year, as are also the Yarrow and 
|Denny Scholarships in marine engineering. The 
| former ‘is valued at 1001. per annum and is tenable for 
three years, while the latter has a value of 751. perannum 
| and is tenable for four years. In all three cases, entries 
|close on July 31 next. The 1851 Exhibition Com- 
| missioners post-graduate research scholarship, tenable 
| for two years and valued at 2501. per annum, is also 
open for competition this year. Full particulars 
| regarding any of the above scholarships may be obtained 
|on application to the Secretary of the Institution of 
| Naval Architects, Adam-street, Adelphi-terrace, 
London, W.C.2. 
Courses for Teachers in Technical Schools.—Short 
| courses in engineering science, electrical engineering, 
telephony and telegraphy, commercial subjects, gas 
|engineering and gas supply, chemistry, building, and 
other subjects, are being arranged by the Board of 
| Education for teachers in recognised technical colleges 
and schools and evening institutes in England and 
Wales.. All the courses will be held during July and 
| August, those in engineering science, electrical engin- 
eering, and telephony and telegraphy at New College, 
Oxford, those in commercial subjects at Sidney Sussex 
College, Cambridge, and the remainder at various 
centres in London. Teachers who desire to attend 
jany of the courses must make application to the 
| secretary of the Board, Whitehall, London, 8.W.1, on 
|the prescribed form not later than March 31. The 
, number of teachers who can be admitted to any course 
| is limited and only those fully intending to pursue the 
course should apply. All communications should be 
| addressed to the Secretary of the Board at the address 
| given above. 
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| ‘Tue Reconstruction or Caeisea Bripck.—As was 

announced on'page 551 of ExainrEeRrtNG for November 17, 
1933, the London County Council decided to recon- 
struct Chelsea Bridge to take four lines of vehicular 
traffic, provided a Road Fund grant of 60 per cent. was 
forthcoming. At the meeting on Tuesday, February 20, 
it was stated that general agreement had been reached 
with the Royal Fine Art Commission on the question of 
design, and that the bridge, which is to have a span of 
700 ft., will be of steel construction, with piers and 
abutments of granite. Lightness and simplicity of the 
| steel work’ are to be guiding factors, and all architectural 
| features which are not required for structural reasons 
| will be avoided. The Commission is to be consulted on 
| such ‘details as tho design of lamps, balustrading, and the 
! eolour of the steel -work at a later date. 
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“TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
whieh are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Machine Tools.—The supply of electrically-driven 
lathes, and swagi shaping, ming, boring and 
mortising, and grin sain machines. Argentine State 
Oilfielda, Buenos Aires; March 12. (Ref. No. A.Y. 

12,228. ) 

Tanks.—The supply and delivery of black-steel plate 
cylindrical tanks for storing petroleum by-products. 

he Argentine State Oilfields, Buenos Aires; March 14. 
(Ref. No. G. 13,454.) 

Sluice Gates, Valves, &c.-The supply and delivery of 
vee notches, sluice gates and valves, disc valves and 
reflux valve to the Delta Sewage Disposal Works, 
Johannesburg. The City of Johannesburg; March 17. 
(Ref. No. G. 13,455.) 

Beiting.—The supply of belting for driving train- 
lighting dynamos required by the Indian State Railways | 
during the year commencing June 16, 1934, The Indian 
Stores Department, New Delhi; March 13. (Ref. No. 
G. 13,468.) 

Permanent-Wa 
steel sleepers, fis! 


Material.__The supp 
eer and bolts, ppl rail cli La 

Régie Générale des Chemins de Fer et Travaux Publics de 

Syrie, Paris; February 28. (Ref. No. G.Y. 13,461.) 


Railway Wagon Equipment.—The supply of gvease 
boxes, bolts for fastening grease boxes, steel blocks for 
bearings and brake traversers for goods wagons. The 
Viacao Ferrea do Rio Grande do Sul, Porto Alegre, 
Brazil; March 9. (Ref. No. G.Y. 13,470.) 


St am Locomotives.—In connection with the call for 
tenders by the South African Railways and Harbours 
Administration for 50, type 4-8-2, locomotives, referred 
to on page 148 ante, two slight amendments have been 
made to the tender specification. These involve the 
thickness of plate for the tanks and the substitution of 
copper for steel pipes in the steam collector. (Ref. No. 
G. 13,477.) 

Steel Plates.—The supply of 60 items of mild-stee! 
plates of No. 24 gauge and upwards, and chequered 
plates }-in., 4 in.,.and jin. The South African Railways 
and Harbours Administration, Johannesburg ; March 26. 
(Ref. No. G.Y. 13,478.) 

Portal Jib Cranes.—The supply of ten four-ton elec- 
trically-driven portal jib cranes. The South African 
Railways and Harbours Administration, Johannesburg ; 
March 12. (Ref. No. A.Y. 12,230.) 

Generating Set.—The supply. of a direct-current, 
110 volt, 3 kW generating set. ™ Egy “wh regen | of 
Public Works, Cairo ; March 17. Ref Ne Y. 12,232.) 


Files and Rasps.—The supply oe ake ~ rasps of 
various kinds. The Argentine State Oilfields, Buenos 
Aires; March 20 (Ref. No. G.Y. 13,484.) 


Belting.-The supply of hair belting, cotton belting, 
leather belting and fasteners. The Indian Stores 
Department ; March 5. (Ref. No. G.Y. 13,486.) 


Pumps and Air Compressor.—-The supply and delivery 
of five centrifugal pumps, one pump for fuel oil, one water 
pump, and an air compressor. The Argentine State 
Oilfields, Buenos Aires; March 20. (Ref. No. G.Y. 
13,487.) 

Non-Ferrous Metals.—A manufacturer of stamped 
and nickelled-metal articles in Buenos Aires desires to 
import nickel and copper anodes, brass plate, brass 
wire and pure tin. (Ref. No. G.Y. 13,472.) 





PERSONAL. 


Messrs. Bruce Preesies anp Company, Limrrep, 
Edinburgh, 5, inform us that Mr. J. R. Hullah, of their 
sales staff, has transferred his office from Bradford to 
Leeds, his address being 4, Stainburn Mount, Moortown, 
Leeds, 7. Mr. D. C. Bastow has been appointed to the 
sales staff, and his address is 5, Stainburn-terrace, Moor- 
town, Leeda, 7. 

Messrs. Danie. ApAmson anp Company, Limrrep, 
Dukinfield, have now taken over the goodwill, draw- 
ings, and patterns of the boiler section of Messrs. Gallo- 
ways, Limited, Knott Mill, Manchester, including also 
the section of their business, embodying mild-steel 
riveted and welded tanks and other plating work. 


Messrs. Hick, HARGREAVES AND Company, Limrrep, 
Soho Lron Works, Bolton, have purchased the whole of 
the goodwill, patterns, ani drawings of Mesars. Scott 
and Hodgson, Fimited. Guide Bridge Iron Works, Man- 
chester, with the exception of their small steam-turbine 
business. They have engaged Mr. Walter Burrows, for 
many years chief engineer of Messrs. Scott and Hodgson, 
and it is their intention to carry on the latter firm's 
heavy-engine business, including rolling-mill drives, fly- 
wheel sets, &c., and repairs and renewals to previously- 
constructed engines. 

Messrs. Atrrep Hersert, Limrrep, Coventry, have 
now been appointed distributors in this country for a 
range of Rotax portable electric tools, comprising both 
universal and high-frequency electric drills, sanders, 
grinders, polishers, valve refacers and engine kits, all of 
which are made at the Willesden Works of Messrs. Rotax, 
Limited. Messrs. Herbert are also the sole agents in 
this country for the Monarch-Keller any | lathe 
attachment described and illustrated on page 172 ante. | 


of steel rails, | 


CONTRACTS. 


Messrs. Perrers, Limtrep, Westland Works. 
recently supplied two 50-b.h.p. atomic Diesel marine 
engines for installation in the motorship Hipi, a vessel 
measuring 50 ft. by 14 ft. by 6 ft. cntgheyed for towing 
lighters to ocean-going vessels anchored in the roadstead 
at Gisborne, New Zealand. These engines have replaced 
twin compound 60-h.p. steam engines. It is reported 
that trials which have now been conducted have shown 
that the speed, towing capacity, and operating economy 
of the new engines are considerably superior to those of 
the original steam installation. 

Messrs. Hartanp AND Wotrr, Lowrep, North 
Woolwich, London, E.16, have received an order from 
Messrs. Wrightson and Sons, Limited, Mincing-lane, 
London, E.C.3, for two decked barges, 82 ft. in length, 
to carry 200 tons each. 

Messrs. C. A. Parsons AND Company, LIMITED, 
Heaton Works, Newcastle-upon-Tyne, have received an 
order for a 15,000-kW. turbo-alternator and exciter, 
|}complete with surface condensing plant, from Messrs. 
| Imperial Chemical Industries, Limited, for Messrs. 
|Castner Kellner Alkali Company, Limited, Runcorn, 
|Cheshire. The machine will be of the a 
tandem type with a normal running speed of 3,000 r.p.m. 
jand will a designed for operating with steam at a pres- 
sure of 600 Ib. per sq. in. gauge, at a temperature of 
800 deg. F. The alternator will generate current at 
10,500 volts, 50 periods. 

Messrs. Sree W. G. 
Company (ENGINEERS), Limirep, Scotswood Works, 
| Neweastle-upon-Tyne, 1, have received an order for 
| 10 steam locomotives and tenders from the London and 
| North Eastern Railway. These are similar to those 
previously supplied in 1931, and are of the 2-6-0, three- 
cylinder passenger type, complete with six-wheel tenders. 
The total weight in working order is 124 tons. The 
firm has also received an order for four locomotive 
boilers from the Buenos some Great Southern Railway. 


Yeovil, 


ARMSTRONG, WHITWORTH AND 


BOOKS RECEIVED. 


of Standards. Miscellaneous 
National Screw 
Revised 1933. 
[Price 


United States Bureau 
Publication No. 141. Report of the 
Thread Commission. Fourth Edition. 
Washington: Superintendent of Documents. 
15 cents.) 

Un Précurseur des Bateaux 4 Vapeur. John Fitch (1743- 
1798). By Paut AueusTIn-NoRMAND. Paris : Société 
d’Editions Géographiques, Maritimes et Coloniales. 

Deutsch-Englisches Fachwérterbuch der Metallurgie (Eisen 
und Metallhiittenkunde). Part I. Deutsch-Englisch. 
Edited by Henry Freeman. Leipsig: Otto Spamer. 
[Price 25 marks. } 

Ministry of Public Works, Egypt. 
Meteorological Report for the Years 1927-1930. 
Government Press. [Price PT65.] 

United States Bureau of Mines. Mineral Resources of 
the United States, 1930. Part Il. Nonmetals. Wash- 
ington: Superintendent of Documents. [Price 
1 dol. 50 cents.) 

Plastic Molding. By Lovts F. Raum. 
Hill Publishing Company, Limited. [Price 18s. net.) 

Department of Scientific and Industrial Research. Fue 
Research. Technical Paper No. 37. The Action of 
Solvents on Coal. London: H.M. Stationery Office. 
[Price 4s. 6d. net.] 

Annali della Vasca Nazionale per le Esperienze di Archite- 
ttura Navale in Roma. Vol. Il. 1932. Rome: 
Prata di 8S. Paolo. Rome: Istituto Poligrafico 


Dello Stato. 

Der Grundbau. Vol. II. Part 5. Berlin: 
Ernst und Sohn. [Price 4.60 marks.} 

Ente Autonomo per L'Acquedotto Pugliese Relezione al 
Parlamento Sull’Audamento dell Azienda. Dal. 1 
Luglio 1931—IX al 30 Guigico 1932—X. Bari: 
Societa Editrices Tipografica. 


Physical Department. 
Cairo : 


London : McGraw, 


Wilhelm 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Overseas inquiries for 
Cleveland pig-icon continue few and small, but demand 
from elsewhere is improving, and early enlargement of 
output seems necessary to meet steadily expanding 
needs. Buyers do not hesitate to pay recently advanced 

rices, and fairly substantial sales to customers in the 
North of England and in Scotland are reported. Makers 
have no unsold iron on hand, and are distributing the 
limited production as it becomes available for delivery. 
Merchants’ operations are greatly restricted by terms 
of contract with ironmasters, which reserve to the latter 
the right to cover direct the requirements of principal 
home consumers and of customers north of the Tweed. 
There are buyers prepared to enter into contracts for 
supply over periods up tothe end of the year, but makers 
are not keen to commit themselves so far ahead. Fixed 
minimum prices are based on No. 3 g.m.b. at 67s. 6d., 
delivered here, 69s. 6d. delivered to areas within an 
agreed radius of the Tees-side zone, 67s. 3d. delivered 
to Falkirk, and 70s. 3d. delivered to Glasgow. Export 
quotations are still matters of individual bargaining. 


Hematite.—Official quotations for East Coast hematite | 


pig-iron are unchanged at the equivalent of ordinary | 
qualities at 67s. 6d., f.0.t. makers’ works for other than | 
export trade, but a scheme is under consideration to 
fix prices for certain zones. Production has been in. 
creased by the blowing in of two additional furnaces, 
but output is not excessive, and indeed, the make barely 
covers current needs. Stocks are not heavy and are 


largely sold to consumers and to merchants. Continued 
comparative cheapness of Continental hematite in markets 
abroad confines overseas business in Tees-side iron to 
very narrow limits. 

Foreign Ore.—Beyond the purchase of occasional 
cargoes for particular purposes, trade in foreign ore 
cannot be reported, consumers being still well placed as 
regards supplies. Sellers, however, adhere to 17s. 6d. for 
best rubio, c.i.f. Tees. 

Blast-Furnace Coke.—Supply of blast-furnace coke is 
increasing, but is promptly absorbed by expanding local 
requirements. Good average Durham qualities remain 
at 20s. 6d., delivered to Tees-side works. 

Manufactured Iron and Steel.—Demand for semi- 
finished steel continues good, particularly for soft billets, 
production of which hardly fully meets needs of con- 
sumers. As re finished material, departments 
engaged on the manufacture of constructional steel are 
best employed. Branches producing shipbuilding requi- 
sites, though far from actively engaged, have rathe: 
better order books than for some time. Expansion of 
buying in railway material would be much appreciated. 
Sheets are selling fairly well to home customers, but the 
demand from abroad is very light. Principal market 
quotations are: Common iron bars, 91. 15s. ; best bars, 
101. 58.; double best bars, 101. 15s.; treble best bars, 
11l. 5s. ; packing (parallel), 81. ; packing (tapered), 101. ; 
steel billets (soft), 51. 12s. 6d _ billets (medium), 
7l. 2s. 6d.; steel billets (hard), 12s. 6d. ; iron and 
steel rivets, 11/. 5s.; steel chp plates, 8l. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, ; heavy section 
of steel rails, 81. 10s. for parcels of 500 tons and over 
and 91, for smaller lots; fish plates, 12/. 10s.; black 
sheets (No. 24 gauge), 101. 5s. for delivery to home 
customers, and 9, 5s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge ) 12%. 15s. 
for delivery to home customers, and I1l. 5s. f.o.b. for 
shipment overseas. 

Scrap.—Heavy steel scrap is easy at 52s. 6d., but quo- 
tations for other material remain firm. Light cast iron 
is quiet at 47s. 6d.; heavy cast iron is realising 56s. ; 
and for machinery metal, 59s. has been oe 


NOTES FROM THE SOUTH- WEST. 


CarpirF, Wednesday. 

Water Supply Problems.—The continuance of dry 
weather has again raised serious water problems in South 
Wales. The big reservoirs of the Swansea Corporation, 
which have a capacity of about 1,400,000,000 gallons 
of water, have not been filled this winter and are now 
being depleted by about 5,000,000 gallons a day and 
are over 320,000,000 gallons short. Usually these 
reservoirs remain full until April, and the situation is 
viewed with anxiety as, if the drought continues, it is 
evident that Swansea will be in a worse position than 
last year. In a number of places in South Glamorgan 
also it has been extremely difficult to obtain water and it 
has been necessary to ration supplies from water carts 
in some areas. Villages supplied by the mid-Glamorgan 
Water Board, however, still receive unlimited quantities. 
This Water Board draws upon the famous springs that 
rise in the bed of the Ewenny River, near Ogmore, and 
only use at present about one-quarter of the quantity 
available. Cardiff Corporation propose to go on with 
their scheme for utilising water from the Lliwynon 
Reservoir, which has to be specially filtered and pumped 
to the service pipe lines. 

Cardiff Road Schemes.—Cardiff City Council have 
decided to submit to the Ministry of Transport six road 
improvement schemes, estimated to cost about 50,000/., 
for the ensuing twelve months. Two years ago the City 
Engineer submitted a programme amounting to 206,000/. 
to be spread over five years. Of that amount 80,000/ 
had been expended. 

Swansea Power Station.—Swansea Corporation Elec- 
tricity Committee have provisionally accepted the tender 
of Messrs. James Howden and Company, at 49,903l., for 
sulphur and dust extraction plants for their new Tir John 
North Electrical Power Station. 

Swansea Main Drainage.—In connection with contract 
No. 9 of the Swansea main drain scheme, it was 
decided that Mr. Llewelyn Davies should report upon old 
colliery workings from Ynysforgan to Clydach. The 
construction of the sewer through old colliery workings 
has complicated the work to be done, and in connection 
with the section from Chemical-road to Clydach a cast- 
iron sewer had been substituted for a brick sewer, and 
this course is expected to be adopted with other sections 
affected. 

Newport Rebuilding Contract.—Newport Town Council 
have decided that in re-building the premises to be 
|removed for street widening purposes in High-street, 
| the work should be done in Portland stone and Cornish 

granite at a cost of 53,2611. The stone is to be worked 

| in Newport. An offer of reconstructed stone and recon 
|structed granite at 48,2201. was rejected after some 
discussion. 

Tin-Plate Weighing and Sorting—A_ weighing and 
| sorting machine has been invented by Mr. John Owen 
Powell, of Gorseinon, near Swansea, which it is claimed 
will obv iate the laborious task of sorting and weighing 
| the tin-plate sheets by hand. The machine is entirely 
|automatic. The sheets are divided into correct weight, 
over-weight, and under-weight, and the weights may be 
varied according to requirements. Sheets may be take on 
from the cleaning machine on to a pan to be instant! 
| weighed and weight sorted. The invention has been 
| adopted by the Grovesend Steel and Tinplate Compan) 
| which is associated with Richard Thomas and Compan) 
| Limited. Mr. Powell is an electrical engineer to the 

company. 
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The Forty-Hour Week.—The West Wales Allied 
Engineering Trades Committee, representing the Amal- 
vamated Engineering Union, the Boiler Makers’ Society 
and the National Union of General Workers, have applied 
to the Welsh Engineering and Founders’ Association at 
Swansea, on behalf of about 15,000 engineers and foundry 
workers, for a forty-hour week with no reduction in wages. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—The increase of 5s. per ton in pig- 
iron prices, together with the recent upward trend of 
values for certain classes of steel have, for the time at 
least, put an end to bulk transactions in the North- 
Western area. In the foundry-iron section, in particular, 
business is likely to be very restricted for the next month 
or two, as most large users, in anticipation of an advance 
in rates, have committed themselves heavily during recent 
weeks, and in consequence are well covered for immediate 
requirements. As a result of the price advances, deliv- 
eries of Staffordshire, Derbyshire, and North East 
Coast brands of No. 3 foundry iron into the Manchester 
zone, are all quoted at 72s. per ton. Northamptonshire 
stands at 70s. 6d., Derbyshire forge at 67s., Scottish 
foundry at 85s., and East and West Coast hematite at 
about 80s. 6d. There are no further changes in steel 
prices since those announced last week became operative, 
and in view of the paucity of business it is not ible 
so far to ascertain with any accuracy what effect the 
advances are likely to have upon general business. 
Structural-steelwork firms report that orders show a 
tendency to decrease, and forge masters report quiet trade 


in respect to both iron and to steel forgings. Light-steel 
products are making moderately good trade. 
Recent Orders.—The improvement in locomotive 


building cireles which commenced in the late weeks of 
last yeas, is maintained, and Messrs. Vulcan Foundry 
Limited, Newton-le-Willows, Lancashire, who are busy 
on the construction of 50 mixed-traffic locomotives for 
the London Midland and Scottish Railway Company, 
have strengthened their order book with contracts from 
the Indian State Railway for three engines, and from 
another Indian railway for five locomotive boilers. At the 
London Midland and Scottish Railway Company’s 
wagon works at Earlestown, additional men have recently 
been engaged in the spring shops to cope with increasing 
business. Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester, have, it is 
announced, received an extensive order for electrical 
plant from Messrs. The Anglo-Transvaal Consolidated 
Investment Company. The contract is stated to amount 
to approximately 100,0001. __ Electrical-plant manufac- 
turers, and also machine-tool makers in this area are 
hoping to secure new business, following the signing of the 
Anglo-Russian trading agreement last week-end. 





SuHEFrieLp, Wednesday. 

Tron and Steel.—In some directions weakness is mani- 
fest, but taken on the whole, the progressive movement 
is spreading. The raw and semi-finished steel branches 
continue to account for a bigger output. Furnaces are 
responsible for record tonnages of basic-steel billets. 
Imports of foreign materials are down considerably, with 
the result that local works are catering for increased home 
requirements. Mills, forges, press shops, and foundries 
are working at full capacity. Some works have 40 per 
cent. more orders on hand as compared with a year ago. 
The scrap market is more active. The demand for iron 
and steel machinery is more encouraging. Overseas 
requirements are not so large as a few months ago. 
Considerable activity is reported in the call for hollow 
forgings. Most of the work being executed is in con- 
nection with oil-refining, electrification, and hydrogenation 
schemes. The shortage of railway rolling-stock orders 
is less acute, but departments could comfortably handle 
a much greater volume of business. Departments 
devoted to the production of wheels, axles, tyres, and 
springs are better employed. The dearth of foreign 
contracts is militating against improv t. Overseas 
inquiries are in circulation from India and China. A 
local firm has booked a contract for a complete gravel 
plant with a capacity of 500 tons to 600 tons per week. 
Che plant will not embody elevators. The material will 
be handled from point to point by inclined rubber- 
band conveyors. ere is an improving demand for 
colliery and ore-mining plant. As a result of the im- 
provement in the consumption of refractory materials, 
uarrying crushing, grinding, and excavating machines are 
in stronger demand. The output of stainless steel shows 
further increase. Last year’s production constituted a 
record. More furnaces are likely to be laid down at 
local works in the immediate future. Some firms are 
already experiencing difficulty in coping with needs. 
lool exports show a tendency to rise. Stainless garden 
ind agricultural tools are active media. cultural 
‘machinery parts are inproving. Sheffield works are well 
'~presented at the British Industries Fair. Valuable orders 

_expected from this. Neyer before have Sheffield 

‘kers of tools catered for foreign needs as they are 
‘oing at the present time. 


South Yorkshire Coal Trade.—Bright features have 
leveloped in the coal market. There is an i 

“l for industrial fuel. Iron and steel trades are con- 
“uming larger tonnages than for some time =. Rail- 
“ay companies are purchasing more freely. 
“carcity in smalls is reported. Nuts are also on the 
“tort side. The Lancashore cotton and Yorkshire 
woollen industries are good customers. The housecoal 
market is not so active. A firm market prevails in 
undry and furnace coke, Gas coke is steady, Quota- 





tions are: best branch hand-picked, 27s. to 28s. ; Derby- 
shire best house, 2ls. to 23s. 6d.; Derbyshire best 
brights, 17s. 6d. to 19s. 6d.; best screened nuts, 17s. to 
18s. ; small screened nuts, 16s. to 17s. ; Yorkshire hards, 
17s. to 188. 6d.; Derbyshire hards, 17s. to 18s. 6d. ; 
rough slacks, 6s. to 9s.; nutty slacks, 7s. to 8s. 6d.; 
smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE NORTH. 


Giaseow, Wednesday. 

Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the past 
week, but the good tone continues and the announce- 
ment of the ns of more shipbuilding orders has 
certainly brightened the outlook. The demand for 
heavy material is fair at the moment and steady improve- 
ment in production will gradually take place as specifica- 
tions inst recent contracts come to hand. In the 
black-steel sheet trade, the bulk of the business going 
through at present is on home account, and the motor 
industry is responsible for quite a fair meget of the 
tonnage. Export orders are somewhat scarce, but 
makers are very hopeful that buyers in Canada and South 
America will be more in evidence in the near future. 
A meeting of great importance to the industry has been 
called for to-morrow (Thursday), in London, when the 
scheme of reorganisation prepared by the special commit- 
tee will come up for discussion, and, it is hoped, for 


final decision. e following are the current market 
quotations :—Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton ; sections, 8l. 7s. 6d. per ton; b -steel 


sheets, } in., 8. 10s. per ton, and No. 24 gauge, 101. 5s. 
per ton, in minimum 4-ton lots; and galvanised corru- 
gated sheets, No. 24 gauge, 121. 15s, per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Although the position in the 
malleable-iron trade of the West of Scotland has not 
chan mouch of late, there is a strong feeling prevailing 
that business will improve before long. The re-rollers of 
steel bars are still very quiet and are suffering from the 
steady import of Continental bars, which are considerably 
cheaper than those turned out here. To-day’s market 

rices are as follows :—‘‘ Crown” bars, 91. 15s. per ton for 
Semne delivery, and 91. 5s. per ton for export ; and re-rolled 
steel bars, 81. 12s. per ton for home delivery, and 7. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—Business in the Scottish 
pig-iron trade has ually been getting better, and 
the improvement in the home demand is likely to continue. 
The export side of the trade is still exceedingly slow and 
inquiries from overseas do not represent a heavy tonnage. 
Production is on the increase and more furnaces will be 
in full operation shortly. The following are the current 
market quotations :—Hematite, 7le. per ton, delivered 
at the steel works ; and foundry iron, No. 1, 72s. 6d. per 
ton, and No. 3, 70s. per ton, both on trucks at makers’ 
yards, 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending last 
atten, February 17, amounted to 233 tons. Of this 
total, 165 tons went overseas and 68 tons coastwise. 
During the corresponding week of last year the figures 
were 55 tons overseas and 6 tons coastwise, making a 
total shipment of 61 tons. 

Shipbuilding.—F urther Contracts.—The steady improve- 
ment, which has been taking place in the shipbuilding 
industry during the past two months, has been a source 
of t satisfaction in the West of 'Scotland, because 
of the impetus it has given, not only to the iron, steel 
and coal trades, but to trade in general. The position 
has been further aay cage by the announcement of 
the placing of orders for nine more vessels during the 
past week. Messrs, Harland and Wolff, Limited, have 
received orders from the Union-Castle Line to build 
two 20,000-ton passenger motorships, and two medium- 
sized cargo motorships. The total value of this order is 
round about 3,000,000/., and although the four vessels 
will be built at Belfast, all the steel will be supplied b 
Messrs. Colvilles, Limited, and the West of Scotland will 
thus have a interest ia the contract. The quantity 
of steel required will be about 30,000 tons, and when this 
is added to the tonnage already booked, Messrs. Colvilles 
will have about 100,000 tons of steel on order for ship- 
building purposes alone. Messrs. D. and W. Henderson 
and Company, Limited, Partick, have just received 
orders from Messrs. P. Henderson and Company, Glasgow, 
to build two cargo steamers, each of 8, tons carrying 
capacity. One of these vessels is to be fitted with a 
Stephen three-cylinder compound steam engine—the 
new marine engine recently brought out ty Messrs. 
Alexander Stephen and ns, Limited, inthouse. 
Messrs. Barclay, Curle and Company, Limited, White- 
inch, and Messrs. The Caledon Shipbuilding Company, 
Dundee, have each received an order to build a steamer 
for the Leith, Hull and Hamburg Steam Packet Com- 

y, Limited, for their general trade. Messrs. Barclay, 
and Company will construct the engines for both 

these vessels, which will be 260 ft. long, of 40 ft. beam, 
and 26 ft. deep. They will be of the shelter-deck 
type and will have the latest bey ate of steam 
reciprocati machinery. Messrs. Alexander Stephen 
and Sons, Limited, Linthouse, Govan, nave et 
to build a cargo and passenger steamer for Tasmanian 
Steamers Prowslotery. Limited, for service between 
Australia and Tasmania. She will be about 330 ft. in 
length, and her propelling machinery will consist of 
turbines, steam being supplied by water-tube 

ilers. Of this latest batch of orders, Belfast has securéd 
four, the Clyde three, and the Tay one, and of other 
contracts pending it is expected that the Clyde will 
shortly secure some of these as well as a further share of 








the Admiralty work which may be shortly announced. 


NOTICES OF MEETINGS. 


INsTITUTION oF Civit ENGINEERS.—Birmingham and 
District Association: Monday, February 26, 6 p.m., 
James Watt Memorial Institute, Birmingham, “ aoa. 
ing Piles and Pile Driving,” by Mr. A. C. Dean. York- 
shire Association : ahenien, March 1, 7.30 p.m., Hotel 
Metropole, Leeds. Vernon-Harcourt Lecture : “ Canals,” 
by Col. J. A. Saner. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South 
Midland Centre: Monday, February 26, 7 p.m., The 
University, Edmund-street, Birmingham. “ the Appli- 
cation of Automatic Voltage and Switch Control to 
Electrical Distribution Systems,” by Messrs. W. Kidd and 
J. L. Carr. North-Eastern Centre: Monday, February 
26, 7 p.m., Armstrong College, Newcastle-upon-Tyne. 
(i) “ The Influence of Certain Transmission-Line Asso- 
ciated Apparatus on Travelling Waves,’ by Dr. J. L. 
Miller. (ii) “‘ The Design and Operation of a High-Speed 
Cathode-Ray Oscillograph,”” by Dr. J. L. Miller and 
Mr. J. E. L. Robinson. m: Monday, February 
26, 7 p.m., oe Victoria-embankment, W.C.2. 
Informal meeti iscussion on** The Design of Wiring 
Installations in Office Buildings,’’ to be opened by 
Mr. A. F. W. Richards. North-Western Centre: Tues- 
day, Feb 27, 7.30 p.m., College of Technology, 
Manchester. Faraday Lecture. ‘‘ The Electrical Engin- 
eer and the Free Electron,” by Mr. C. C. Paterson. 
Scottish Centre: Tuesday, yee d 27, 7.30 p.m., The 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, O.. “ The Measurement 
of Noise, with Special Reference to Engineering Noise 
Problems,” by Messrs. B. A. G. Churcher, A. J. King and 
H. Davies. Meter and Instrument Section: Friday, 
March 2, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. ‘“ Copper-Oxide tifiers in Ammeters and 
Voltmeters,” by Dr. E. Hughes. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTtLanp.—Tuesday, February 27, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. ‘ A Comparative Method of 
Estimating the Hull Weight of a Ship,” by Mr. G. 
Johnson. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Wednesday, February 28, 6.30 p.m., 
The Mining Institute, Neville Hall, Newcastle-upon- 
“‘ Mechanical Testing of Switchgear,” by Mr. 
i . Western Branch: Wednesday, Febru- 
ary 28, 7 p.m., The Merchant Venturers’ Technical 
College. Bristol. ‘“‘The Development of Automatic 
Combustion Control for Industrial and Power Station 
Boilers,” by Messrs. J. L. Hi n and L. L. Robinson. 
North-Western Branch: Th ay, March 1, 7.15 p.m., 
Engineers’ Club, Albert-square, Manchester. ‘‘ Mechani- 
cal Aspects of Gas Engineering,” by Mr. T. Carmichael. 
Scottish Branch: Thursday, March 1, 7.30 p.m., The 
Royal Technical College, Glasgow. Joint Meeting with 
the Iron and Steel Institute and the Institute of British 
Foundrymen. Discussion on the Report of the [ron and 
Steel Institute’s Steel Castings Research Committee, 
to be opened by Dr. A. McCance. London: Friday, 
March 2, 7 p.m., Storey’s-gate, 8.W.1. Informal Meet- 
ing. Discussion on “ The vention and Suppression of 
Engineering Noises,” to be opened by Dr. A. H. Davis. 

InsTITUTION OF AUTOMOBILE ENGINEERS.—Man- 
chester Centre: Wednesday, February 28, 7 p.m., 
Engineers’ Club, Albert-square, Manchester. ‘‘ Aero 
Engine Design,” by Capt. G. 8. Wilkinson, 

Royat Instrrution.—Thursday, March 1, 5.15 p.m., 
21, Albemarle-street, W.1. ‘Elements of Crystal 
Analysis,” by Prof. Sir William Bragg. Friday, March 2, 
9 p.m, “ Current h Problems in Engineering,” 
by Mr. H. J. Gough. Saturday, March 3, 3 p.m., 
‘Transmutation of Matter,”” by Lord Rutherford. 

InstTITUTE OF Mertats.—Birmingham Local Section : 
Thursday, March 1, 7 ».m., James Watt Memorial 
Institute, Birmingham. “ Field Tests on Corrosion,”’ by 
Dr. J. C. Hudson. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND 
SuresurtpEerRs.—Friday, March 2, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘‘ Immersion of Pro- 
pellers,” by Dr.-Ing. G. Kempf. 


For meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 











Canapian AsseEsTos.—The total production of 
asbestos in Quebec during the last quarter of 1933 was 
57,313 tons, as compared with 39,326 tons in the corres- 
ponding inn of 1932, and 49,489 tons in the third 


quarter of 1933. 





Macurnt Toots aT THE Letpzia Farr.—We are 
informed that the exhibits of machine tools and small 
precision machines to be shown at the forthcoming 
Leipzig Spring Fair, which, as previously announced in 
our pos Bs will be held from March 4 to 11, will consti- 
tute a comprehensive review of the recent advances 
made in this branch of engineering in Germany and 
elsewhere. As has been the case with previous Fairs, 
visitors will have an opportunity of inspecting new and 
improved — although, of course, machine tools, 
of which the design and general characteristics are now 
well established, will also be exhibited. The small 
machine tools, in the majority of cases, are driven b 
high-efficiency variable- motors, most of whic 
take current from the ordinary lighting mains. In this 
connection, we understand that, for use with certain 

inding and filing tools, speeds of 40,000 r.p.m. have 

nm exceeded. An exhibit of striking interest will be 
a multiple-tool hand motor, which is designed to hold 
and operate 54 different tools. A comprehensive series 
of woodworking machines for use in joinery and carpentry 





and a range of pneumatic tools will also be on view. 
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In our last week’s supplement on the Fair, we 
referred to the improvements that had been made 
in the buildings at Castle Bromwich. To meet the 
persistently increasing demand for accommodation, 
the Birmingham Chamber of Commerce have 
authorised a plan for the gradual enlargement of 
the indoor area to 500,000 sq. ft. Last year the 





The hand-driven machine is light and portable, 
and is suitable for cutting steel from ,‘, in. to 8 in. 
thick; but heavier cutters for greater thicknesses 
can be supplied if desired. It is designed for plate 
trimming, billet cutting, rail and joist shaping, for 
splices, and for the preparation of welding bevels. 


The machine can be placed on the work to be cut, or | 


it will cut to a line marked on the surface of the plate. 
Such a cut may not have such a precise finish as a 
cut made with a definite guide, but it will be good 
enough for many purposes. The cutter is provided 
with a special head which can be set at angles up 
to 45 deg. for cutting welding bevels ; it is adjust- 
able for height, and a small cross-adjustment is 














Fie. 53. Hanp-Driven OxyGen-CuTTING| 


exhibits occupied some 240,000 sq. ft., and a further 
50,000 ft. have been added this year. Concurrently 
with the increase in size, improvements are being 
effected in the layout. The various sections are now 
separated by wide gangways, and each has its own car 
park and entrances, the appearance of many of the 
stands has been greatly improved, and every facility 
is afforded for quickly locating any particular stand. 
The exhibition as a whole now forms a very striking 
contrast to the earlier collection of hangars connected 
by long and draughty passages. 

Continuing our description we may state that 
the stand of Messrs. The British Oxygen Com- 
pany, Limited, Victoria Station-house, London, 
S.W.1, has been planned to give a separate display 
of each class of the firm’s products. Visitors may 
thus see at a glance any particular exhibit of welding, 
cutting, dissolved-acetylene lighting or metal 
spraying, in which they are interested. A number 
of improvements have been made to the standard 
types of equipment, and new apparatus has been 
evolved. Among the latter, the firm are showing 
the new types of hand-driven and portable straight- 
line oxygen-cutting machines illustrated in Figs. 53 
and 54, on this page. ‘ 


MAcHINE; Messrs. THE 
British OxyGen Company, LIMITED. 











| it may be mounted on suitable permanent supports 
so that the work can beinserted beneath the machine. 
Normally only the machine unit is supplied, the 
joist being provided by the user. No machining of 
the joist surface is necessary. A small cross traverse 
is incorporated for cut adjustment. The cutter is 
adjustable vertically for operation over uneven 
surfaces such as forgings ; provision is also made for 
tilting the cutter head, for making welding bevels 
or caulking edge cuts. 

The second machine, illustrated in Fig. 54, is 
power-driven, and will cut straight lines of any 
length, or circles of any diameter greater than 15 in., 
in steel plate up to 4 in. thick. It is suitable for 
such work as plate trimming, preparing boiler, 
tank or drum plates, preparing welded bevels, or 
shaping ships’ plates or machine frames. Straight 
lines of any length are preferably guided by means 
of a piece of angle laid on the surface of the plate ; 
this angle can also be curved for such jobs as the 
shaping of ships’ bulk-head plates, &c., the mini- 
mum radius being 3 ft. A radius barand centre are 
provided for circle cutting of any diameter upwards 
of 15 in. The machine will run directly on the 











surface of the steel plate, and can be guided so that | 

















Fie, 54. Power-Driven OxyGen-Currina Macuine; Messrs. THE 
British OxyGEN Company, LIMITED. 


also provided for positioning purposes. The cutting 
speed for various thicknesses is indicated on a 
plate attached to the top of the machine, and 
beside this plate is the speedometer indicating the 
exact speed at which the machine is travelling. 
The control of the machine is effected by push- 
button switches located in a position convenient 
to the handle at one end of the machine. An attach- 
ment, shown in Fig. 54, is also provided to enable 
the machine to be mounted on a steel joist or 
channel, forming a complete straight cutting unit 
which can be mounted as a fixture in a workshop, 
or placed on the surface of the plate to be cut. 
Grease-gun lubrication is provided throughout. 
The machine is fitted with a universal motor suit- 
able for 200-240 volts direct current, or alternating 
current, single phase, 50 cycles. Oxy-acetylene 
cutting is recommended with these machines, but 
cutters for oxy-coal gas can be provided if required. 
A few minutes suffice for the attachment of the 
radius bar and centre, to change over from straight 
line to circle cutting. 

Other illustrations of recent applications of the 
oxy-acetylene process are afforded by the vacuum- 
type dissolved acetylene regulator and the double- 
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bevel cutting attachment described in ENGINEERING, 
vol. cxxxvi, page 261 (1933). Further exhibits of 
the firm are a single-operator arc-welding unit, and a 
grooving cutter for removing cracks, slag inclusions 
and other defects in steel plates, blooms or ingots, 
or for the rapid removal of large masses of metal 
from forgings or bars. 

As press work of various kinds represents one of 
the staple industries of the Birmingham district, 
it is natural that there should be a good display of 
presses at the Fair. We have already dealt with 
one or two examples of this class of exhibit, and 
may continue our description of such products by 
referring to the presses shown by Messrs. Hordern, 
Mason and Edwards, Limited, Vulcan Works, 
Erdington, Birmingham. The firm are exhibiting 
eight models, all of recent design. These include a 
series of adjustabie-stroke presses, varying from 
3 tons to 70 tons pressure, with stroke adjustments 
from jin. up to 4in. Two of these machines are 
shown with electric-motor drive, the motor being 
mounted on the back and driving on to the flywheels 
by Thrapston endless belts, a form of drive which 
is becoming increasingly popular. 

rhe largest press shown by the firm is the 200-ton 
double-sided model illustrated in Fig. 55, above. 
The frame of this press constructed on the 
reinforced principle, having four shrunk-in steel 
tie-rods in a semi-steel frame, the slide being of the 
same material. The slide works in adjustable 
prismatic guides giving four bearing faces. The 
crankshaft is machined from a high-tensile solid- 
steel forging, and takes its bearing right up to the 
connecting rod, giving extreme stiffness to the 
shaft. A cam-operated brake is fitted to the left 
hand end of the crankshaft, operating only on a 
portion of the stroke, thereby conserving power. 
The connecting rod is of steel, bushed with phosphor- 
bronze, and the driving shaft runs in phosphor- 
bronze bushed ring-oiled bearings. Top and bottom 
ejectors fitted the work. The 


18 


are for extracting 


200-Ton Press; Messes. Horpern, Mason 


jean be taken. 











AND EpWarpDs, Fia. 56. 


gearing is machine-cut throughout, being totally 
enclosed by gear guards, as shown in the illustration. 
A non-repeating clutch is employed for the operation 
of the machine, actuated through a foot treadle, 
whereby only one stroke can be made. Even if 
the treadle is inadvertently held down, it has to 
return to its original position before another stroke 
This machine can be provided with 
any fixed stroke up to 8 in., and develops a pressure 
of 200 tons at the bottom of the stroke. The| 
machine shown is for belt drive from line-shafting, 
|but it can also be provided with electric-motor 
drive through double-reduction gearing, or through 
Texrope. The overall height of this press is 9 ft., | 
the width between the uprights is 25 in., and the 
distance between the bed and the slide is 19} in., 
with the slide up and a 6-in. stroke. The slide 
makes 25 strokes per minute with a pulley speed 
jof 180 r.p.m. The power required is 15 h.p., and 
the approximate gross weight of the machine is | 
9} tons. 

Another large press shown by the same firm is 
illustrated in Fig. 57 on page 227. This machine, 
which a 150-ton, double-crank model, has a 
number of features in common with the 200-ton | 
| double-sided model just described. The frame is 
of similar design, the slide works on adjustable 
prismatic guides giving four bearing surfaces, and | 
the connecting rods and crankshaft are of the same 
materials. The slide fitted with double top 
ejectors. The adjustment of the height of the slide 
to the base of the press is synchronised by a worm | 
gear operating through a ratchet. A cam-operated | 
brake is fitted at the left-hand end of the crankshaft, | 
which, as in the case of the 200-ton press, only | 
comes into action over a short period of the stroke. | 
The crankshaft is provided with a stroke variation, | 
giving five variations from 1 in. to 6 in. This| 
enables the press to be used for blanking operations | 
under the most favourable condition of a short | 
stroke. When required, it can be changed on to a 
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DRAWING Press; Messrs. HorpDERN, MASON AND 


Epwarps, LIMITED. 


long stroke for raising operations, enabling the 
press to be adapted to the work instead of the work 
to the press, as in the case of a fixed-stroke press. 
The change of stroke can be effected in about 45 
seconds. The slide and tools are balanced by means 
of weights located at the top of the press, and 
worked through levers from the slide. Machine-cut 
gearing is employed throughout, totally enclosed 
by gear guards. The driving shaft runs in phosphor- 
bronze bushed ring-oiled bearings, and the operation 
of the press is effected by the lever on the right-hand 
side, through a non-repeating clutch, providing 
safety for the operator. Should the lever be inad- 
vertently held down, the press will not make 
another stroke until the operator allows the lever to 
return to its original position. The machine shown 
in the illustration is arranged for belt drive from 
shafting or a motor below the press, but it can 
also be supplied with electric-motor drive, either 
through Texrope or double-reduction gearing. The 
overall height of this press with the balance weights 
up is 10 ft. 6 in., the width between the uprights 
is45in.; the table measures 44 in. by 33 in. The 
distance from the table to the slide guides is 13} in., 
and the maximum adjustment between the slide 
and the table is 3 in. The slide makes 28 strokes 
per minute with a backshaft speed of 200 r.p.m. 
The press requires 10 h.p. for its operation, and its 


| approximate gross weight is 10} tons. 


As a final example of the range of presses shown 
by Messrs. Hordern, Mason and Edwards, reference 
may be made to the drawing press illustrated in 
Fig. 56, above. As in the models already 
referred to, the frame is a single semi-steel cast 
ing, and the cams and crankshaft are of steel, the 
latter being machined from a solid forging. The 
plunger, which works in the outer slide of the press, 
is also a solid steel forging. The plunger carries 
the pressure plate holder which provides the pressurt 
for the blank. and is reciprocated by the action 
of the cams through hardened-steel rollers. These 


























FEB. 23, 1934.] 


ENGINEERING. 














EXHIBITS AT THE 


BRITISH INDUSTRIES FAIR, BIRMINGHAM. 








i, aoe 











Fic. 57. 


AND Epwagps, LIMITE 


rollers are bushed with phosphor-bronze, and run 
on hardened-steel pins and work in an oil bath. 
The driving shaft runs in ring-oiled bearings bushed 
with phosphor-bronze. The gearing is machine 
cut, and is of the straight spur type, adequately 
guarded. A bottom ejector is fitted for the ejection 
of the work, which is not drawn through the press, 
being left with a flange. The maximum blank 
admitted is 16 in. and the greatest depth of draw 
5}in.; the power required depends largely upon the 
articles being drawn, but is about 12 h.p. The 
machine can be supplied for belt drive from shafting, 
or with direct electric-motor drive through double- 
reduction gearing, or, finally, by Texrope or Thrap- 
ston drive from an electric motor. The width 
between the uprights is 22} in., the distance from 
the base to the pressure plate when the latter is 
up is 16 in., and the distance from the base to the 
plunger in the same circumstances, is 19}$in. The 
stroke of the push is 12 in., and the stroke of the 
pressure plate is 5% in. 

Messrs. Taylor and Challen, Limited, Derwent 
Works, Birmingham, 19, are exhibiting seven 
presses, covering a wide variety of presswork. The 
double-crank press illustrated in Fig. 59, page 228, 
is designed for operations on large pieces, its bed 
measuring 4 ft. 7 in. by 4 ft., with a rectangular 
hole 4 ft. by 2 ft. The machine is designed for a 
maximum load of 120 tons, and the frame is of 
tie-bar construction, four shrunk-in steel tie bars 
being provided. The back shaft is driven by belt 
from a 10-h.p. motor mounted on an adjustable 
bracket at the top of the press, as shown in the 
illustration. Fast and loose pulleys are provided 
on the back shaft, which is carried in ring-oiled 
bearings. The action of the press is controlled by 
a key clutch with a trip gear, allowing only one 
stroke for each depression of the pedal. The stroke 
is 6 in., and there is a slide adjustment of 4 in., 
effected by means of a quick-acting gear. As shown 
in Fig. 59, the slide is balanced by means of 





150-Ton Dovusie-Crank Press ; Messrs. HORDERN, Mason 
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compression springs located in tubes at the side 
of the press. There are two springs on each side, 
the arrangement being similar to that on the 
Taylor and Challen press described in ENGINEERING, 
vol. exxxv, page 241 (1933). The spring-balanced 
slide results in easy running and facilitates tool 
setting. Provision is made on the press for a top 
extractor, and a steel bolster plate can be supplied, 
if required. The overall height of the press is 
13 ft. 4 in., this dimension including the motor; 
the overall width is 12 ft. 2 in., and the depth is 
5ft.10in. The diameter of the crankshaft bearings 
and of the crank-pins is 6 in. The distance from 
the bed to the slide, with the latter in its top position 
and the adjustment up, is 1 ft. 9} in. The width 
between the uprights is 4 ft. 7} in., and the width 
between the guides is 4 ft.0} in. The area of the 
slide is 4 ft. by 2 ft. 4 in., and Tee-slots for 1-in. 
bolts are provided at 8-in. centres. The press makes 
30 strokes per minute with a backshaft speed of 
150 r.p.m., the motor running at 700 r.p.m. The 
weight without the motor is 17 tons 2 ewt. 

Messrs. Taylor and Challen are also showing the 
drawing press illustrated in Fig. 58, on this page. 
This press will accommodate blanks up to 14 in. in 
diameter and will produce articles up to a depth of 
5 in. The general construction will be clear from 
the figure, but it may be mentioned that it is pro- 
vided with a hardened-steel crankshaft, with cams 
actuating outer slides through hardened-steel 
pressure rollers, running in oil baths. The pressure 
plate is thus caused to descend and grip the blank 
under operation, while the inner pinch slide draws 
the metal from under the gripping surfaces and 
presses it into the requisite shape. The outer slide 
is balanced and raised by four long compression 
springs contained in the casings shown in Fig. 58. 
The overall height of the press is 8 ft. 11 in., the 
width is 6 ft., and the depth is 4 ft. 9in. The press 
makes 32 strokes per minute with the driving 
pulley running at 210 r.p.m. The stroke of the 











Be.t-Driven DrawinG Press; Messrs. TAYLOR AND 


CHALLEN, LIMITED. 


inner, or pinch, slide is 10 in., with a 4-in. adjust- 
ment, while the stroke of the outer, or cam, slide 
is 5} in., with an adjustment of 2in. The machine 
is provided with fast and loose pulleys and striking 
gear. The net weight is 3 tons 4} cwt. 

The firm are also showing their standard 6-ton 
press fitted with the latest design of adjustable- 
stroke crankshaft. The method of adjustment is 
illustrated in Fig. 60, page 228. The alteration to 
the stroke is effected by rotating an eccentric bush, 
which forms the big-end bearing of the connecting 
rod, about the crank-pin, to which it is secured by 
a hardened-steel key. This key is curved to allow 
of easy withdrawal, and can be seen in the operator’s 
left hand in Fig. 60. The key slides into, and 
out of, position quite freely when the set pins 
which hold it in position are slackened. Keyways 
are cut in the bush and the crank-pin so as to 
give six different strokes, spaced between }in. and 
3 in. 

As a final example of the presses shown by 
Messrs. Taylor and Challen, reference may be made 
to the bench-crank model illustrated in Fig. 61, 
page 228. This is suitable for cutting-out, forming 
or shaping operations on sheet metals, celluloid, 
millboard, leather, and so on, and will cut out a 
disc of mild steel 7 in. in diameter by 0-02 in. in 
thickness, or 2 in. in diameter by ¥% in. in thickness. 
The press will exert a pressure of 6 tons when 
applied at the bottom of the stroke. As shown in 
Fig. 61, the drive is by multiple Vee-belt from 
a motor mounted on the back of the frame, and 
the press is provided with one of the firm’s patent 
key clutches. The flywheel revolves at 175 r.p.m. 
The connecting rod is adjustable, and is of best 
forged steel, lined for the crank bearing, and 
finished bright. The brake is fitted with hand 
adjustment, as shown in the illustration. Long 
guides are provided for the slide and the bed is 
bored to take a bed ring. The height of the press 
is 5 ft. 3 in., the width 2 ft. 2 in., and the depth 
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2 ft.9in. The width of opening of the back throat , 
is 7 in., the area of the bed is 1 ft. 8 in. by 11 in.,| 
and of the base of the slide is 4} in. by 34in. The| 
press makes 120 strokes per minute, and the motor | 
is of 1 h.p. 

Among the more striking exhibits on the stand of | 
Messrs. Fredk. Braby and Company, Limited, 
352-364, Euston-road, London N.W.1l. may be 
mentioned a range of pressed-steel electric radiant | 
heating panels. The surface appearance of these | 
panels is represented by a flat plite, which does not 
bulge when fixed in any position. All the heating | 
elements work at full temperature under blick| 
conditions, and are located in an airtight container, 
so that oxidation is practically eliminated, and | 
breakage of the element is extremely unlikely. 
The standard moulding is of steel, but other types | 
of moulding can be readily fitted. When a panel is | 
to be fixed in a position where it may be in close | 
proximity to fabrics, and so on, the loading is| 
80 watts per square foot, giving a surface tempera- | 
ture of 155 deg. F. In other circumstances, the | 
loading is normally 100 watts per square foot, 
giving a surface temperature of 195 deg. F., but 
these loadings may be increased without detriment. 
Under ordinary conditions 1,000 cub. ft. of space 
may maintained at comfortable heat on a 
consumption of about 0-5-unit per hour. A room| 
30 ft. by 20 ft. by 10 ft. would require 3 units, which 
at 0-75d. per unit, would cost 2}d. per hour. Apart 
from these panels, Messrs. Braby are showing a 
wide range of their manufactures, including metal 
office fittings, plywood panels covered with various | 
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STROKE ADJUSTMENT ; Messrs. TAYLOR 
AND CHALLEN, LIMITED. 
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AND CHALLEN, LIMITED. 


6-‘lon BencH PRESS; 


metals, sheet metal tanks and cylinders, welded ; bases, and even ornamental collars when fitted, are 


steel drums, and aluminium goods. 


of steel, and all castings are eliminated. The bases 


Messrs. A. C. Wickman, Limited, of Coventry, are | are each made from a single piece of steel tube, 
showing a wide range of tools tipped with Wimet,| the ornamental profile being formed by a special 


lapping wheels. Wimet brand tool metal is shown 
in five grades, manufactured for various specifi: 
materials. Various types of tipped tools are exhi- 
bited, including twist drills, spot face cutters, lathe 
tools, and glass and marble drills. An interesting 


the Wimet-tipped inserted-blade milling cutter 
described on page 528 of our last volume, and 
inother interesting application shown at the Fair 
is for woodworking cutters. Spedia lapping wheels 
are employed for the final lapping of Wimet tools, 
gauges and other hard metals, where an exception- 
ally fine finish is required. The Spedia hand lap 
is a further application of the principle of Spedia 
lapping. Its use is advantageous in finishing off 
new tools, such as the edges of Wimet tools, reamer 
blades, and other metals requiring a special finish, 





and also for the purpose of retouching tool set-ups 
on machines, thus obviating the necessity of re- 
assembly. The advantage of the Spedia hand laps 


] 
that the Spedia hand lap does not scratch or other- 
wise damage the cutting edge owing to the cutting | 
or lapping material being embodied in a soft bond. | 
The most novel exhibit on the stand of Messrs. 
Stewarts and Lloyds, Limited, of Glasgow, Bir- 
mingham, and London, is an all-steel lighting pole | 
for gas or electricity. 





For these poles the finials, joints, and also longitudinal movement. 


process. For electric lighting, poles are shown with 
large bases adapted to take switch gear. The bases 
are usually welded to the poles, unless for export, 
when they are made suitable for caulking with lead 
and yarn at site. The gas lighting poles exhibited 
are all of the Reservoir type, in which the pole 
itself conveys the gas from the service pipe to the 
lamp. This design eliminates the usual internal 
supply pipe which is both difficult to connect and 
liable to choke in service. The usual comprehensive 
display of tubes and joints made by the firm covers 
practically all pipework requirements, but amongst 
the joints shown mention might be made of the 
Dawson joint, Stewarts’ spherical welded joint, 
and the Johnson coupling. The first of these, the 
Dawson joint, is an all-welded joint for main steam 
pipes, in which the weld is backed up by loose 
flanges as an additional security. It has been 
supplied for working pressures up to 500 Ib. per 
square inch and temperatures up to 800 deg. F., 
and has given complete satisfaction. The spherical 
welded joint is of the spigot-and-socket type with 
spherically formed ends which permit a deviation of 
5 deg. on each joint when laying. This has proved of 
the greatest value on large diameter gas mains, as it 
enables all usual curves to be negotiated without the 
use of special bends. The Johnson coupling for 
plain -ended pipes, provides some 5 deg. deflection at 
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Automatic WriGHER; Messrs. HENRY 
Srmon, LimitTep. 


Fie. 63. 


The weighing, counting, and testing machines 
manufactured by Messrs. W. and J. Avery, Limited, 
Soho Foundry, Birmingham, are exceedingly well 
known, and a number of the more recent models 
have already been described in our columns. The 
firm’s exhibits at the Fair include a weigher for the 
use of local authorities for the administration of the 
Road Act, a counting machine for handling repetition 
work, ‘similar to that described in ENGINEERING, 
vol. cxxxv, page 244 (1933), and an automatic 
machine for continuously weighing any dry free- 
running material flowing by gravity. Electric and 
non-electric visible weighers suitable for the retail 
trade areshown. Somewhat more unusual machines 
exhibited are a butter moisture scale as used in 
New Zealand dairies for ascertaining the moisture 
content of butter, ‘and an instrument for deter- 
mining the correct moment of the saturation of 
barley in the malting process. 

Messrs. The Rapid Magnetting Machine Company, 
Limited, Lombard-street, Birmingham, 12, are show- 
ing a magnetic separator which is able to pick out 
from coal or other material large pieces of tramp iron 
weighing anything up to about 20 lb. The separator, 
which is known as the Bi-flux magnetic drum, 
consists of a cylinder rotating round a horizontal 
axis and containing the magnetic devices. The 
material is fed from an inclined chute discharging 
on the upper part of the cylinder and is carried overt 
rather more than one quarter of the periphery to 
be caught in another chute or receptacle. The iron, 
meanwhile, is held on the surface and is carried 





Soap Propper; Messrs. Henry Simon, LiMitTep. 


round to a different point at which, the limit of the 
magnetic field being reached, it drops off. The 
machine is very similar in external appearance to 
the drum separator for dealing with small-sized 
| material, such as machine swarf, illustrated in 
| ENGINEERING, vol. cxxviii, p. 348 (1929), but the 
design of the magnet is novel. The neutral zone 
existing between the magnet poles of machines of 
the pulley type has been eliminated, and the new 
arrangement now comprises two magnetic fields, 
hence the name Bi-flux. The result is a com- 
bination of a flat field and a penetrating field, which 
has proved to be very powerftl and positive in action. 
The power of the separator is contributed to by the 
fact that the material comes into direct contact 
with the magnetised surface, i.e., there is no belt 
| to interfere with the pull of the magnets by its 
| thickness. 

In many industries, when different materials 
| 





| have to be blended or mixed in definite weight 
ratios, the proportioning is carried out by hand 
weighing, with its obvious disadvantages, or through 
volume measurement by some mechanical means. 
Accurate blending by the latter method is rendered 
extremely difficult by the varying densities of 
different materials. It is claimed for the Synchro- 
weigh system, however, which has been developed 
by Messrs. Henry Simon, Limited, Cheadle Heath, 
Stockport, and is being demonstrated at the Fair, 
that an absolutely reliable and automatic propor- 
tioning by weight is obtained without complicated 
setting or troublesome calculations. 

A typical installation is shown comprising a 
battery of specially-designed automatic weighing 
machines of the equal-arm type, which are elec- 
trically synchronised to discharge simultaneously, 
and an electro-magnetic totaliser. Where required, 
a pre-setting control unit can also be included 
which automatically cuts off the delivery when the 
quantity as pre-set has been weighed and delivered, 
and starts or stops any process or conveying units 
as required. Each weighing unit is a complete 
weighing machine in itself, and is liberally propor- 
tioned to the work for which it is designed. All 
parts are constructed of the best-quality materials, 
and the workmanship is of the highest standard. 
The actual weighing unit illustrated in Fig. 63, 
above, comprises an equal-armed beam with a 
weight tray suspended at one end, and a weigh bucket 
of the drop-bottom type at the other. The weighers 
can be tested for accuracy at any time merely by 
lifting the compensating weight provided. When 
the weighing operations have all been completed, 
all the machines in the battery are discharged 
simultaneously. An electrically-controlled counter 
is provided for each battery of weighers, and a 
remote electrical recording totaliser can be installed 
for recording the quantities weighed by the battery. 








is automatically stopped. Apart from the electric 
current necessary to energise the magnets, the 
operation of the system is entirely automatic, and 
no power is required. Should the supply to any 
of the weighers run out, all the other weighers in 
the system are immediately stopped, so that there 
is no possibility of an incorrect blend or mixing. 
The blend desired is arranged by merely placing the 
required number of weights on the weight tray of 
each weighing machine. The system can be 
modified tor non-free-running materials. 

Messrs. Henry Simon, with their subsidiary 
company, Turbine Gears, Limited, are also exhibiting 
soap-making machinery, conveying plant, and 
various types of gear units and couplings. Two of 
the soap-making machines are illustrated in Fig. 62 
and Fig. 64, page 230. The first of these, known as a 
plodder, is designed for the compression of the soap 
ribbons from the milling machines into a solid bar 
suitable for shaping into soap tablets. It compresses 
the ribbons into a hard, glossy bar, which can be 
cut cleanly without breakage. A compressing 
worm, into which the soap ribbons are fed by 
means of a feed roll from the hopper, forces the 
soap through a perforated plate into a conical 
discharge piece, shown on the left in the illustration. 
There is an interchangeable die at the end of the 
discharge piece to produce the form of soap tablet 
required. The worm conveyor is surrounded by 
a water-cooling chamber, and the discharge nozzle 
by a hot-water chamber to soften the soap and 
help its extrusion through the die. The water 
can be heated by any convenient means. The feed 
hopper is hinged to give easy access to the worm, 
and the discharge piece is also hinged to allow the 
worm to be withdrawn for cleaning. A roller path 
is provided for the extruded soap bar, as shown, 
and a wire cutter, operated by hand, is fitted to 
cut off the soap into the required lengths. The 
machine is strongly constructed throughout, and is 
fitted with noiseless machine-cut reduction gearing, 
and ball bearings for the worm and countershafts. 
The drive is by means of a single pulley fitted with 
a friction clutch. All the internal parts are of 
rust-proof materials, and the hopper is also lined 
with rust-resisting material. The machine is made 
in three sizes having capacities of 3 cwt., 6 cwt., 
and 10 ewt. per hour. The powers required for the 
three machines are, respectively, 14, 3, and 5 brake 
horse-power. 

The second soap-making machine, a flaking mill, 
illustrated in Fig. 64, is fitted with five water- 
cooled rolls carried in a strong cast-iron frame. 
The rolls, which have chamfered ends to prevent 
overheating, are mounted in spherical roller bearings 
combined with end ball-thrust bearings. The bear- 
ings are fitted into eccentric sleeves and are provided 
with the standard Simon design of adjustment. 
The framework of the machine is brought as near as 
possible to the edge of the rollers for the seating of 
the bearings, thereby reducing to a minimum the 
possibility of deflection. Another feature is that 
the noiseless helical cut steel gears are brought close 
up to the bearings, thus having the minimum 
amount of over-lap. All bearings and gears are 
enclosed in the framework of the machine. Lubrica- 
tion of the gears is carried out by automatic oil 
circulation, for which purpose a pump is fitted at 
the base of each side frame. Oil and grease cannot 
touch the material being treated. A double-feed 
hopper, with a capacity of 2 cwt. of soap chips, is 
fitted to the machine. A division is provided in 
the hopper for second milling purposes. A spiral 
flake-cutting device is also incorporated in the 
machine. The roller mill is supplied complete 
with all the necessary scrapers, strip cutters and 
delivery shoots. The machine can be arranged for 
single-pulley drive with friction clutch, or direct 
drive from motor, and is made in three sizes, the 
first having rolls 14 in. in diameter by 32 in. long, 
the second rolls 16 in. in diameter by 40 in. long, 
and the third rolls 22 in. in diameter by 59 in. long. 
The powers required for the three machines are, 
respectively, 12 to 22, 16 to 28, and 30 to 40 brake 
horse-power. 

The exhibit of Messrs. Birmingham Electric Fur- 
naces, Limited, Tyburn-road, Erdington, Birming- 
ham, comprises several contrasting types of electric 
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heat-treatment furnaces. Of these we illustrate, 
in Fig. 65, page 231, a large rectangular batch-type 
furnace for annealing, normalising, carburising, 
and general heat-treatment work. The heating 
elements of this furnace are of what is known as the 
“hook” type, t.e., they are mounted in such a way 
as to avoid contact with the refractory lining of the 
chamber, an arrangement which prevents the 
shielding of the elements by the refractory and 
eliminates local “ hot spots,” whilst any possibility 
of chemical interaction occurring between the 
elements and firebrick is impossible even under the 
most unfavourable operating conditions. It will 
noticed from the illustration that armoured 
flexible-cable connections are led to the door. These 
feed a heating element on the inner face of the 
door, which not only conduces to a more uniform 
temperature throughout the chamber, but avoids 
the considerable heat loss by external radiation 
from a plain door. The result is that, as the whole 
area of the furnace is effectively employed, it is, 
therefore, of greater actual capacity than a furnace 
of the same size not so fitted. The installation is 
self-contained, the complete switch panel and 
furnace transformer being mounted between the 
legs of the casing and enclosed by mesh guards. The 
plant is supplied in this completely assembled form, 
which not only makes for ease in initial erection, but 
renders re-arrangement of a shop, if required, simple. 

A new addition to the firm’s range of forced air- 
circulation furnaces for low-temperature heat 
treatment is shown in Fig. 66, page 231. This has 
been designed for small-scale tempering, the secon- 
dary hardening of high-speed steel, &c., such as is 
required in tool-rooms or small works. The con- 
tainer, therefore, is only 10 in. in diameter by 10 in. 
deep. The furnace is, however, constructed on the 
general principles adopted in the larger ones, and 
the same type of centrifugal fan is used, its charac- 
teristic being that of moving the air in such quantity 
us to give rapid and uniform heating against the 
resistance offered by a closely packed charge in the 
container. The furnace is completely self-contained, 
ll the switchgear, the temperature regulator, tem- 
perature indicator, &c., being mounted as part of 
the structure. The only work required, then, in 
installation is to connect the main supply leads to 
the isolating switch—a feature which, together with 
its very low power consumption, should render it 
very useful in the tool-room, &c. Another tool- 
room furnace intended for the hardening of high- 
speed steel is a rectangular furnace with “ Globar” 
silicon-carbide heating elements and the “ Certain 
Curtain” atmosphere control. The latter consists, 
briefly, of burning town’s gas and air in a small 
chamber between the furnace proper and the door, 
the supply being admitted through a very narrow 
port in the floor of the chamber. The products of 
this combustion are admitted to the furnace, the 
proportions of the constituents being regulated as 
required, and provide an atmosphere with a com- 
pletely neutralising effect on the work, the forma- 
tion of scale or the decarburisation of the surface 
of the steel being thus prevented. A continuous- 
belt conveyor type of bright annealing furnace, of 
the type described in Enorveertna, vol. cxxxv, 
page 185 (1933), is also shown. 


be 


The most striking exhibit on the stand of Messrs, 
Ashwell and Nesbit, Limited, Barkby-lane, Leicester, 
is an automatic solid fuel stoker, known as the 
“Iron Fireman.” The stoker suitable for 
domestic hot-water boilers, sectional heating boilers, 
vertical steam boilers, bakers’ ovens, and so on, 
and the makers state that it has effected economies 
in the neighbourhood of 42 per cent. in various 
cases where it has been installed. The fuel is con- 
veyed by a continuously-revolving worm from the 
hopper to a retort. The latter directs the flow of 
fuel upward, and as the coal approaches the fire, 
it is gradually heated. The released volatile gases 
pass through the incandescent fuel bed and become 
ignited and consumed, giving off useful heat. The 
solid residue, from which the volatile gases have 
been released, is forced upwards into the fire and 
consumed, the residue of non-combustible ash being 
fused into clinker and removed from the furnace. 
[t will be noted that the method of feeding the fuel 
differs essentially from that employed in hand firing, 
since with the latter process the green coal is 
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shovelled on to the top of the fire, blanketing the 
incandescent fuel bed and releasing the gases at an 
unfavourable point to obtain sufficient air for 
complete combustion. The stoker is designed to 
burn small size coal, such as peas or beans, which 
are cheaper than large sizes of equal quality. Only 
a few minutes’ work is necessary each morning to 
remove the clinker that has accumulated during 
the previous day, after which the stoker will run 
without further attention throughout the day. 
Various automatic controls can be supplied, such as 
an immersion-type electrically-operated regulator 
fixed in the boiler or flow pipe to prevent over- 
heating of the water, or an electrically-operated room 
thermostat to retain any desired temperature in a 
room. When used in connection with a steam 
installation, a steam pressure control and electrically- 
operated low-water cut-out with alarum can be fitted. 
A further control which is provided in conjunction 
with the apparatus mentioned is a time-interval 
switch which permits the machine to run for a few 
minutes at pre-determined intervals, and thus 
prevents the fire going out should the stoker be out 
of commission for lengthy periods due to the 
operation of the room control. In addition to this 
stoker, Messrs. Ashwell and Nesbit are showing a 
full range of their well-known “ Runwell” semi- 
rotary hand pumps, and also cast-iron sectional 
tanks, cast-iron trench and duct covers, and a 
steam-jacketed boiling pan, representing their 
manufactures of steam cooking apparatus. 

Among the electric welding machines which are 
being exhibited by Messrs. Holden and Hunt, 
of Cox’s-lane Works, Old Hill, Staffordshire, 
mention may be made of a new flash butt unit, 
| which has an electrical loading of 30 kW and is 
designed for welding mild steel up to 1 sq. in. and 
upto } sq. in. in bar stocks of irregular and regular 
|shapes, tubes, strip and drill and reamer parts. 
| An illustration of this welder is given in Fig. 67, 
| from which it will be seen that it is of robust con- 
[struction and is well protected against flashes 
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particularly from the transformer which is com- 
pletely enclosed. The vice grips are fitted with 
right and left hand heads which are operated 
by a lever and ensure rapid opening and closing. 
The welding gap is adjusted by moving the left- 
hand slide, while the weld control being by the 
right-hand slide, which is operated by an eccentric 
carried on ball bearings. The transformer windings 
are insulated with asbestos so that they are capable 
of carrying heavy overload and the output is adjusted 
by a six-change heating speed box and controlled 
by a pedaloperated switch. It has been the practice 
of the firm for the past four years to fit the electrodes 
with extremely hard copper-cadmium tips which 
gave a life of about three times that of pure copper. 
This has now been superseded by a special cadmium 
copper which gives a life of 8 to 12 times that of 
copper and can be supplied in various square bar 
sizes or made up into tips. All the firm’s machine 
tips are now made out of this metal. 

It is also hoped to be able to exhibit a spot welder 
fitted with electro-magnetic control gear, the latter 
being arranged so that the weld is automatically 
made when a button is pressed, thus ensuring con- 
stancy both of pressure and duration. 

Messrs. G. A. Harvey and Company (London), 
Limited, Greenwich Metal Works, London, S.E.7, 
have recently completed extensions to their works, 
giving greatly increased facilities for the manu- 
facture of two of their main products, steel furniture 
and industrial plant. Both these products are 
shown at the Fair, the former including office equip- 
ment and shelving, storage bins and racks for use 
in the works. The industrial plant exhibits include 
a horizontal processing retort for use in the canning 
industry, together with a wide variety of apparatus 
used in food manufacture, such as vacuum drying, 
evaporating and distilling plants, sterilisers and 
jacketed pans. Mention must also be made of the 
extensive range of perforated metals, wire woven 
metal lace for a variety of purposes, and gutters, 
7entilators, and gilled tubes. 
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There is a considerable demand for a small efficient 
engine to give a good output at relatively low speeds, 
for such purposes as compressor, generator and pump 
drives. Such an engine is exhibited by Messrs. 
Coventry Climax Engines, Limited, Friars’-road, 
Coventry, and is illustrated in Fig. 68, page 232. 
As will be seen from the illustration, the controls 
are grouped on a neat panel, which also carries the 
oil-pressure gauge. The cylinder bore is 56 mm. 
(2% in.), and the piston stroke is 86 mm. (33 in.), 
giving a capacity of 847 c.c. (51-6 cu. in.). The 
engine develops 4-25 h.p. at 800 r.p.m., rising to 
9-0 h.p. at 1,400 r.p.m. The torque at the former 
speed is 28 lb.-ft. rising to 33-8 lb.-ft. at the latter. 
The cylinder and crankcase form a single casting, 
with the cylinder bores accurately honed to size. 
Particular attention has been paid to efficient 
cooling, the water passages being of ample size. 
Thermo-syphon circulation is employed, and a fan, 
not shown in the figure, is fitted for drawing the air 
through the radiator. The cylinder head is detach- 
able, and the valves are of the side-by-side type, 
and are made from Silchrome steel, ground to 
fine limits. Replaceable centrifugally-cast iron 
valve guides are fitted. 

The crankshaft is a steel stamping with extended 
webs, and is dynamically and statically balanced on 
a Hoffman-Kunze machine. It is carried on two 
bearings lined with anti-friction metal, andis of ample 
diameter to ensure rigidity. The camshaft is of 
high-quality case-hardened steel, heat treated, and 
with the cams ground to contour. The tappets 
are of the flat-follower type with a set-pin adjust- 
ment, and are carried in two detachable assembly 
blocks. The usual large inspection door is provided 
to give access to the tappets and cams. The 
pistons are of heat-treated aluminium alloy, and 
are fitted with two compression rings and one 
scraper ring. They are carefully balanced for 
weight. The gudgeon pins are of the full floating 
type, and are hardened, ground, and lapped. They 
are held in position by means of circlips. The 
connecting rods are H-section steel stampings, 
and are heat-treated. The big-end bearings are 
lined with anti-friction metal, and the rods are 
balanced on an Avery machine. The timing gear is 
driven by roller chain, and a _ totally-enclosed 
centrifugal governor is fitted, adjustable for con- 
trolling the speed within minimum limits. The 
exhaust and inlet manifold are separate castings, a 
hot spot being provided in the latter. The exhaust 
pipe may be connected to either end of the exhaust 
manifold, the end not required being blanked off. 
Lubrication is by a submerged gear pump which 
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supplies oil under pressure to the main and camshaft 
bearings, and through passages in the crankshaft 
to the big ends. The gauze strainer extends over 
the whole surface of the sump. An oil-level rod 
is provided. The oil filler is in an easily-accessible 
position, and is fitted with the usual fine gauze 
filter. Ignition is by high-tension magneto with 
variable timing. As clearly shown in the illustra- 
tion, the oil sump is extended to form a pedestal 
support, but as an alternative, supporting plates 
can be supplied with a steel oil sump substituted 
for the pedestal base. The total weight of the 
engine is approximately 228 lb. In addition to the 
model described, Messrs. Coventry Climax are show- 
ing two larger engines, one having a cylinder bore 
of 90 mm. (3% in.), and a piston stroke of 130 mm. 
(5¢ in.), and the other a cylinder bore of 100 mm. 
(3% in.) and a piston stroke of 130 mm. (5} in.) 

We have, on previous occasions, dealt with several 
types of the guillotine shears manufactured by 
Messrs. Brookes (Oldbury), Limited, Oldbury, near 





Birmingham, so that in describing the example 
exhibited by this firm, reference to specific features 
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only will be necessary. The rear view of the shears, 
Fig. 70, page 232, which are of the under-crank type 
cutting mild steel plate up to 6 ft. wide by in. 
thick, shows a screw-operated back gauge which is 
being exhibited for the first time. The gauge works 
in slides formed in brackets on the top frame and 
provided with adjustable gibs to ensure parallelism. 
It is operated by a screw working in a bush, allow- 
ing back-lash due to wear being taken up, the screw 
being rotated by chain gear from a handwheel at 
the front of the machine within easy reach of the 
operator, an arrangement resulting in a consider- 
able saving oftime. A tensioning device is provided 
for the chain. For setting the back gauge to any 
particular dimension a loose setting gauge is pro- 
vided, with a graduated rule which is used, in a 
similar manner to a depth gauge, in conjunction 
with the facings, provided along the front of the bed. 
The complete gauge equipment includes two front 
gauges, one of which is designed to swing downwards 
so as not to present any obstacle to the sheet lying 
flat when the furthermost gauge is in use. The 
swing-down gauge, in conjunction with the ordinary 
parallel gauge, enables rectangular sheets to be very 
rapidly and accurately cut to size at one handling, 
while, by using the long squaring arm, a sheet may 
be trimmed on all four sides and, by using the 
swing-down gauge, split into pieces all at one 
handling. The squaring arm is one of the firm’s 
standard patterns with means for maintaining it 
square with the blades. Sunk graduated rules are 
provided in the two extension arms for setting the 
front gauges, and a similar rule extends the whole 
length of the squaringarm. These rules are provided 
with means of adjustment back to zero after blade 
regrinding. The hold-down is of the positive cam 
type with adjustment by means of a single nut on 
the push rod. The automatic clutch gives a single 
stroke only should the operator not release the 
control pedal. 

Another of Messrs. Brookes’ exhibits is one of the 
latest type four-high cold strip rolling mill manu- 
factured under licence from Messrs. Demag Company, 
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Duisburg. This exhibit is illustrated in Fig. 
annexed. The work rolls are 140 mm. (5-51 in.) 
in diameter by 300 mm. (11-81 in.) long on the 
barrel. The drive is by means of a motor through 
double-reduction gearing, and provided with 
clutch control and a brake for instantaneous stop- 
ping. Both the backing-up rolls and the work rolls 
are carried in roller bearings. The housings are of 
cast steel with steel chocks. Control of the top roll 
is effected by means of a large handwheel and gear- 
the latter being complet ly enclosed. The 


18 


ing, 


degree of adjustment is ascertained by scale rings | 


on the pressure screws. The pinion housings are 


of the solid type, and the pinions, of steel with | 


machine-cut spiral teeth, are totally enclosed. 
Accurate parallel adjustment is obtained by the 
adoption of a device which, while rolling is taking 
place, automatically ensures the two work rolls 
and the backing-up rolls being in line contact 
throughout the length of the barrel. A novel 
method of cooling both sets of rolls is adopted, a 
circulating system with a re-cooling device replacing 
the earlier spray method. A cleaning 
which greases the rolls uniformly and prevents 
metal chips from gaining access to the rolls, is 
embodied. The coiling gear is fitted with a Demag- 
Brookes collapsible drum which can be locked in 
both the in and out positions. 
sections are covered sc that marking of the strip 
is reduced. Only a single narrow slot, used for the 
insertion of the strip, is i: contact with the coiled-up 
metal. The mill is also fitted with guides, squeegee 
or strip cleaner, and ingoing uncoiling swift. 
The diaphragm pump is, on account of 
simplicity, a favourite type for such purposes as 
trench draining, &c., its only drawback being the 
difficulty of disposing of the discharge, which is 
usually done by temporary chutes. Messrs. R. H. 
Neal and Company, Limited, Plant House, Ealing, 
W.5, have, however, removed this disability by a 
new design of diaphragm pump in which the wate. 
is discharged under pressure and at a considerabl 
distance from the pump, thus combining th 
advantages of the normal type with those of a fore 


device, 
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pump. An illustration of the new pump is given 
in Fig. 73, page 233. As will be seen the discharge 
| branch is provided with a flexible hose connection 
and the water can thus be delivered above the level 
of the pump, é.e., at much greater heads than are 
possible with the ordinary diaphragm pump. Re- 
| moval of the delivery hose enables the pump to be 
| used in the ordinary manner, though the discharge 
branch throws the water well clear of the pump. 
The standard pump has branches 3 in. in diameter 
and has a capacity varying from 2,500 gallons to 
5,000 gallons per hour, the driving unit, viz., a 
Bamford horizontal hopper-cooled engine, being of 
2 h.p., 3 h.p. or 4 h.p. according to the duty and 
head required. Transmission is by spur and 
pinion gear with machine-cut teeth to the crank- 
shaft actuating the pump lever. The diaphragm 
is of rubber. The whole is mounted on a chassis 








Messrs. Brookes (OLDBURY), LIMITED. 


having four wide cast-iron road wheels, two of which 
are mounted in a swivelling fore-carriage with a 
draw-bar. 

Another of Messrs. Neal’s exhibits is the road 
model of the 1 ton mobile crane shown in Fig. 71, 
page 233. The design follows generally that of the 
firm’s 1 ton rail model, but is mounted on steerable 
rubber-tyred road wheels, whilst the engine is more 
powerful in view of the uneven ground and heavier 
gradients obtaining on roads. The turning radius 
is 13 ft. and full circle slewing is provided. The 
lift, with return block, is 1 ton at 8 ft. radius oF 
15 ewt. at 10 ft. radius. With a single line hook, 
the radius can be extended to 12 ft. for a 10 cwt. 
lift, or to 15 ft. for a 7} ewt. lift. The height of lift 
at minimum radius with the standard jib is 13 it. 
The length of jib is 16 ft.and the tail radius 4 ft. 6 in. 
The weight is approximately 3} tons. The derrick- 


























FEB. 23, 1934.] 








ENGINEERING. 








EXHIBITS AT THE 


BRITISH INDUSTRIES 








1-Ton Mosite Crane; Messrs. R. H 
Company, LIMITED. 


Fie. 71. 


ing and steering movements are hand operated, | 
power being used for hoisting, slewing and travelling. | 
and being supplied either by a 10-h.p. Lister petrol | 
engine, or an 8-h.p. Ford engine. The fuel con- 
sumption is about 4 gallons per day. Alternatively 
an electric motor or a compression-ignition engine 
can be fitted. The hoisting speed is 60 ft. per min- 
ute, with a return block or 120 ft. per minute with 
the single line. Slewing is effected at the rate of 3-75 
r.p.m. and the travelling speed is 120 ft. per minute. 
An interesting modification has been made to the 6 
ewt. portable crane made by Messrs. Neal. This 
crane, like the larger size described and illustrated in 
ENGINEERING, vol. cxxxii, page 694 (1931), can be 
used either with a plain jib or with a gallows-headed 
mast. The new feature consists of hinging the 
top portion of the mast to the crane post as shown 
in Fig. 72, above. In this form it is, in effect, a 
jib, but the arrangement also considerably simplifies 
erection. 

The engineers of the Westinghouse Brake and 
Saxby Signal Company, Limited, 82, York-road, 
King’s Cross, London, N.1, have been attempting 
for some time to cut down the high cost of pro- 
duction of the metal rectifier, the satisfactory 
operation of which is largely dependent on the 
quality of the contact between the irregular oxide 
surface and the adjacent conductor. This contact 
resistance can be reduced to a minimum by clamping 
the rectifier element, which is in the form of a 
disc, between lead washers and subjecting the 
combination to a pressure of about one ton per 
square inch. A number of such combinations are 
then assembled on a spindle and are connected in 
series or parallel, as required. When a large current 
is needed, as, for instance, in electroplating work, 
& very large number of such combinations is, how- 
ever, required, as it has unfortunately been imprac- 
ticable to use discs above a certain size, with a 
corresponding increase in the active surface, owing 
to the difficulties of obtaining uniform pressure and 
adequate cooling. The contact difficulty has now 
been overcome by spraying zinc on to the surface 
of the oxide to increase the intimacy of the contact, 
while the efficiency of the cooling has been improved 
by using copper strips mounted in free air. 
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A small experimental model of this new rectifier, | 


which is known as the plate rectifier and is illustrated 
in Fig. 76, page 234, is being shown at the Fair. 
As will be seen, it consists of a number of 12 in. by 
3 in. copper plates, which are oxidised on both 
sides, thus making use of the full surface area. 
The connection to the copper is established by 
removing a small ring of oxide and clamping the 
connector to the clean metal. The oxide surface 
on both sides is also sprayed with zinc, while a 
special design of clip, which makes a good con- 
nection with the oxide through the zine layer 
without damaging the latter, is being used. It is 
estimated that the plate rectifier will carry currents 
up to 15 amperes per plate, and if this is so it 
should be possible to build units capable of carrying 
2,000 amperes for electroplating and other purposes 
at an economical price. Its cost for such applica- 
tions as charging batteries should also, it is claimed, 
be comparable with that of valve rectifiers and 
motor generators. 

It is interesting to note that while a copper-oxide 
dise rectifier with a capacity of 30 amperes at 
230 volts has 27,000 components and is 6 ft. high, 
2 ft. 6 in. wide, and 4 ft 3 in. deep, its weight being 
1,300 Ib., a plate rectifier of the same output 
contains only 3,700 components and is 6 ft. high, 
1 ft. 10 in. wide, and 2 ft. 6 in. deep, its weight 
being 900 lb. We are also informed that, though 
the average efficiency of a disc rectifier is 75 per cent., 
the ‘corresponding figure for the plate rectifier is 
80 per cent., and that this is maintained at all loads. 

The same firm are showing a copper-oxide recti- 
fier which has been constructed for the operation of 
power circuit breakers. This model, an illustration 
of which appears in Fig. 74, is rated at 370/400 volts 
and 28 amperes on a 30-seconds per hour basis. 
It is claimed that this method of operation has the 
advantages of eliminating a great deal of compli- 
cated control gear, and of reducing the time-lag to 
zero, as the switch closes immediately the circuit is 
energised. It also has the further advantage that 
a minimum of attention is required. One rectifier 
can be used to operate several breakers, provided 
that it is not possible to operate more than one 
breaker at a time. As it is essential that the 
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control switches shall be placed in the alternating- 
current circuit to prevent the rectifier from being con- 
tinuously energised, the operation of several breakers 
may be effected by using a selective switch in the 
direct-current circuit. These rectifiers may be either 
of the single-phase or three-phase types, the latter 
being preferable as they enable the load on the 
supply to be better balanced. They are also slightly 
smaller in size for a given output and are therefore 
more economical. The switch-closing coil is wound 
to suit the output voltage of the rectifier and opera- 
tion is, of course, independent of the frequency. 

A further application of the metal rectifier is 
illustrated in Fig. 75 which shows a charging and 
contro] panel for use with the battery, charging set of 
a Keepalite emergency lighting equipment manu- 
factured by the Chloride Electrical Storage Company, 
Limited, Clifton Junction, near Manchester. This 
enables the battery to be charged from the alternat- 
ing-current mains without the intervention of 
motor-generators or other apparatus requiring 
attention. The employment of these rectifiers for 
operating telemotors, lift-control gear and magnetic 
chucks is also being demonstrated. 

Messrs. Evershed and Vignoles, Limited, Acton 
Lane Works, Chiswick, London, W. 4, have produced 
four entirely new instruments during the current 
year, all of which are being shown at the Fair. These 
are the recording Megger insulation tester, which 
we described a few weeks ago, in our account of 
the Physical Society’s exhibition, the Megger 
capacity meter, the Megger circuit tester and the 
Evershed self-protecting leakage indicator. 

With the more general] use of electricity and the 
increasing complexity of the circuits and apparatus 
in use it is frequently desirable to be able to ascertain 
the capacity of lengths of underground cables and 
of power condensers, as well as of radio condensers 
and other apparatus. Up to the present time, in- 
struments of the bridge or ballistic type, which are 
more suitable for the laboratory than for general 
use, have usually been employed for this purpose. 
The Megger capacity meter is, however, a direct- 
reading self-contained industrial instrument, which 
consists essentially of an alternating-current mov- 
ing coil ratiometer and an alternating-current 
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generator. The capacity to be tested is connected 
to the two terminals visible in Fig. 77, which is a 
general view of the instrument, so that it is in series 
with one coil of the ratiometer, the other coil being 
connected to a suitable standard capacity. When a 
test pressure, which is obtained by turning the 
generator by means of the handle, is applied, a 
deflection which is proportional to the ratio between 
the currents in the two coils is obtained, and the 
capacity can read off on the scale which 
ealibrated in microfarads. The readings are not 
affected by variations in voltage or in the speed at 
which the generator handle is turned ; neither is the 
accuracy impaired if there is a resistance of 10,000 


be is 


ohms or more in parallel with the capacity that is | 
This is, it is claimed, a considerable | 


being tested. 
advantage when the capacities of lengths of cable 
or of cireuits in which the insulation is not perfect 
are being measured. The instrument, we under- 
stand, can be supplied with either two or four 


ranges, the highest standard range being from 0 to} 
10 microfarads, and the lowest from 0 to 0-3 micro- | 


farad. These are brouzht in by a change-over 
switch. The standard testing pressure is 300 volts. 
Another pattern of the same instrument, which is 
intended for workshop use, is designed for mains 
operation. For this purpose it is fitted with a small 
transformer, the primary of which is supplied from 
the alternating-current mains, while the secondary 
provides the necessary test pressure. As this 
instrument is intended mainly for the testing of 
condensers there is no compensation for resistance 
in parallel with the capacity. 

The Megger circuit-testing ohmmeter, mentioned 
above, is illustrated in Fig. 78. 
measuring conductor resistance, tracing circuits 





It is intended for | 
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| 
jand locating faults in the windings of electrical 


|apparatus with resistances up to 200,000 ohms. 
It only weighs 2 lb. and consists of an ohmmeter 
and small dry battery, both of which are contained 
in @ moulded case. As this case only measures 
52 in. by 4 in. by 2} in., it can be carried in an 
overcoat pocket. The instrument can either be 
provided with two spring terminals for the testing 
leads and a push button battery switch, as shown 
in the illustration, Fig. 78, or with leads and testing 
spikes, one of which has a switch fitted in its handle. 
| This is useful where the terminals across which 
the tests have to be made are difficult of access 
|} and it is desirable to have both hands free. The 
ohmmeter movement is similar to that in the firm’s 
Wee-Megger-tester and is carried on spring-mounted 
jewels. It is of the double-coil, true-ohmmeter 
type, so that its readings are independent of the 
battery voltage. Each instrument is provided 
| with two scales, either of which can be selected by a 
switch. 

Four sets of scales varying from 0 to 3 ohms 
j}and from 100 ohms to infinity, are available. 
| The lower ranges, up to 300 ohms, are suitable for 
| measuring the continuity of a circuit and for testing 
motors, generators, relays and other apparatus, 
and the divisions are slightly more open at the lower 
| than the upperend. The higher ranges are suitable 
| for measuring the higher resistances encountered 
}in telephone and radio work and the scales are 
logarithmic in character. 

The self-protecting leakage indicator has been 
| designed to overcome the risk to which such in- 
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struments are subjected owing to the heavy current 
which passes through the earthed neutral when a 
breakdown takes place. Attempts have sometimes 
been made to deal with this condition by using 
relays to insert resistance or to short-circuit the 
instruments when the risk occurs. The action of 
| these devices may not, however, be sufficiently rapid 
| to prevent damage to the instrument, while the latter 
| has remained inoperative until the relay could be 
re-set. In the Evershed instrument, use has there- 
fore been made of the characteristics of Mumetal. 
The indicator, or recorder, which is of the moving- 
coil rectifier-operated type, is connected to a 
transformer and a reactor, so that the core of the 
transformer becomes saturated when the leakage 
current reaches 10 amperes. Any increase in this 
current has practically no effect on the secondary 
current and therefore no harm can come to the 
instrument. Moreover, a momentary short passes 
harmlessly and the instrument is immediately 
ready again to record small variations in the leakage 
current. 

On this occasion the British Thomson-Houston 
Company, Limited, Rugby, are devoting the whole 
of the space on their stand to a demonstration 
of the properties and applications of the Mazda 
Mercra lamp, which, as is well known, was com- 
mercially introduced in June, 1933. Owing to the 
fact that this lamp is specially suitable for street 
lighting, the opportunity has been taken to employ 
it for illuminating the roads on the south and 
west frontages of the Fair building. It may be 
recalled that the source of light in the Mercra lamp 
is mercury vapour, which when subjected to an 
electrical discharge gives a brilliant strip of light 
about 6 in. long and }in. in diameter. When the con- 
sumption is 400 watts the light output amounts to 
16,000 lumens. The lamp can be used on a standard 
alternating-current circuit and is capable of starting 
up without mechanical aid or special electrode- 
| heating circuits. 

It is obvious that, generally speaking, such a lamp 
cannot be used in lanterns or other fittings that 
|have been designed for gas-filled lamps. The 
| British Thomson-Houston Company have theretore 
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developed a range of lanterns for this purpose, one of 
which is illustrated in Fig. 79. This figure shows a 
lantern which is intended as a wall-mounting, fitted 
for internal use. The street-lighting installation 
will consist of 18 concrete posts supplied by Messrs. 
Ferro-Concrete and Electrical Construction, Limited, 
on some of which ornamental lanterns containing 
both Mercra and gas-filled lamps have been installed, 
so that the light is whiter than if the Mercra lamp 
had been used alone. The remainder of the posts 
are equipped with a single Mercra lamp alone, 
which is placed in a square lantern giving a direc- 
tional light up and down the road. This installa- 
tion is controlled by the B.T.-H. photo-electric 
relay system, which switches the lamps on or off 
according to the amount of natural light. 

In addition, the British Thomson-Houston Com- 
pany are showing one of their “‘ No-Lag ” power- 
factor correction motors on the Birmingham Cor- 
poration stand, and are demonstrating how it can 
be used to reduce power costs. The machine, with 
appropriate control gear, is driving a small direct- 
current generator for which a batch of storage 
batteries constitutes a load. The brush position 
can be altered by a handwheel, thus varying the 
power factor, the value of which is indicated on a 
meter panel. The same panel also carries two 
‘mmeters, one being of the recording type. The 
power factor can thus be adjusted from an extremely 
low lagging value to about 10 per cent. leading and 
the effect on the ammeters noticed. 
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A typica] No-Lag motor, with an output of 
116 h.p. at a leading power factor of 0-7, and 
designed to run on a 400-volt 50-cycle three-phase 
circuit at a speed of 985 r.p.m., is illustrated in 
Fig. 80. It consists essentially of a primary, or 
rotor, winding, which is supplied through slip rings, 
and a secondary, or stator, winding. There is also 
a third, or compensating, winding which is wound 
in the same slots as the primary winding, and is 
connected to the secondary winding through a 
commutator and brushes. A constant voltage is 
thus injected into the secondary circuit and pro- 
duces currents which cause the phase of the primary 
current to be altered and the power factor of the 
motor as a whole to be improved. The amount 
of this improvement can be controlled by varying 
the brush position and thus altering the commutator 
voltage. Starting is effected in the same way as 
with an induction motor, the starting torque of 
the two machines being similar. At unity power 
factor, the efficiency of the No-Lag motor is gener- 
ally higher than that of a slip-ring motor, and this 
power factor is maintained down to about half- 
load, when it becomes slightly leading. At 90 per 
cent. leading power factor the efficiency is about 
equal to that of the corresponding slip-ring motor. 
With slight modifications the No-Lag motor can be 
designed to run at one or at anumber of fixed speeds 
and to give any desired leading power factor up to 
practically zero leading. When run under these con- 
ditions, it acts as a synchronous condenser. It can 
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;also be operated as a generator at any required 
| power factor. 


Messrs. Alfred Herbert, Limited, Coventry, have 
two stands, on one of which is exhibited a range of 
small tools and accessories, including self-opening 
dieheads, Wickman patent adjustable gauges, high- 
speed milling cutters, air-operated chucks and vices, 
turret-lathe tools, and a range of lathe tools tipped 
with Ardoloy. Of the dieheads exhibited, special 
attention may be directed to one known as the 
Tangic, which is of recent introduction. Itis claimed 
that this tool, which is illustrated in Fig. 81 on 
page 236, combines all the advantages of the firm’s 
well-known Coventry diehead with the exception- 
ally long life of the tangential dies. It will be seen 
from) Fig. 81, that the head is of compact design, 
although all parts are readily accessible; it is 
hardened and ground throughout. It should be 
mentioned that the dieholders do not oscillate, 
being firmly bolted to carriers which are lapped to 
fit in slides in the body of the diehead. The carriers 
are moved in and out radially by means of scrolls, 
which also serve to support them firmly when the 
diehead is closed. This arrangement, it is claimed, 
prevents any tipping of the dies and ensures the 
cutting of parallel threads. The method of setting 
the dies is a special feature, enabling the operation 
to be done very rapidly and without special skill. A 
setting gauge is provided, by which each die can 
be quickly set to the correct position. The final 
setting, to obtain the exact diameter of the thread, is 
done by means of a fine adjustment provided in the 
head itself. This particular diehead is, at present, 
made only in three sizes, viz., fy in., }in., and lj in., 
other sizes are, however, in preparation. 

Another exhibit on this stand is the air-operated 
lathe chuck illustrated in section in Fig. 82 on 
page 236. The normal working pressure is 80 lb. 
per square inch, but a reducing valve and pressure 
gauge are provided to regulate the pressure accord- 
ing to the work being turned ; the valve also serves 
to maintain some pressure on the chuck jaws for a 
time if the main supply should fail. The air 
cylinder and its connections are carried on the rear 
end of the spindle, as shown towards the left in 
Fig. 82, and the chuck jaws, to which a movement of 
about }-in. is imparted, are the same as those used 
on the 9-in. Coventry chuck. The chuck is operated 
by a two-way valve connected to the compressed-air 
supply and controlled by a lever located in front of 
the headstock. When this lever is moved to the 
left, air enters the inlet a and passes along to the 
right-hand end of the cylinder 6, forcing back the 
piston c and the piston rod d, the extension ¢.of 
which operates the levers f which close the chuck 
jaws. A reverse movement of the operating lever 
opens the valve to the inlet g, and air passes behind 
the piston forcing forward the piston rod and 
opening the chuck jaws. Provision is made for 
adjusting both the packing of the piston in the 
cylinder and that in the running joints of the inlet 
and exhaust valve, so as to avoid loss of air due to 
wear. Machine and bench vices, and special 
clamping fixtures, are operated in a similar manner. 
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The Ardoloy, previously mentioned, is a) 


high-speed cutting alloy manufactured by Messrs. 
The British Thomson-Houston Company, Limited, 
Rugby, and sold by Messrs. Herbert. Its hardness 
approaches that of the diamond, and it will cut 
steel, cast-iron and non-ferrous metals at very high 
speeds. It will also cut materials which have 
hitherto been regarded as machinable only by 
diamond tools. Ardoloy is supplied either in the 
form of tipped tools or as separate tips. Owing to 
their hardness, these cannot be ground and are 
therefore made in a large variety of standard shapes 
and sizes. A complete range of tipped tools and tips 
is exhibited and particulars are given of the speeds 
and feeds which can be used with various metals. 

On Messrs. Herbert's other stand, they are 
showing one of their small Atritor pulverised-fuel 
plants. Owing to lack of space only two small 
furnaces are shown, one for the heating of bars 


for the manufacture of bolts and rivets and the other , 
The Atritor pulveriser has | 


for forging purposes. 
been illustrated and described in our columns on 
several occasions, mainly in connection with the 
firing of large boilers, but we understand that in 
recent years considerable progress has been made 


by the firm in applying the Atritor system to metal- | 


lurgical furnaces. The system, we are informed, is in 
purposes, and also heavy forgings up to 60 tons in 
weight. It is claimed that, in such applications, 
to 60 per cent. in comparison with hand coal-firing | 
or oil firing. 


THE 


| 


use for heating ingots, billets and bars for vestous | 


fuel costs have been reduced by from 25 per cent. | 
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Fie. 83. Unitversat Vick Mountina; Messrs. 
CHARLES WINN AND Company, LIMITED. 


Granville-street, Birmingham, are showing a good 
collection of their valves and fittings, fire appliances, 
screwing machines and allied tools. Most of these 
are well known, but amongst the smaller tools is a 
recent developed appliance by means of which 
any ordinary parallel-jaw vice can be set at any 
angle. The appliance, known as the “ All-angles ” 
mounting, is shown in Fig. 83, above. The 
quatrefoil plate forms the seating for the vice, 


The Atritor is generally installed on the unit | three slotted holes being provided for the attaching 
system, the pulveriser being fed with raw coal,| bolts to allow different makes of vice to be used. 


which it dries, pulverises and passes directly into | 
the furnace for combustion. A semi-storage plant 
has, however, been designed and installed to meet | 
the demand for a machine capable of supplying 
several furnaces simultaneously. In Messrs. Her- | 
bert’s exhibit the pulveriser used is the No. 6] 
Atritor, which will dea! with 50 lb. of coal per 
hour. The pulverised coal is discharged into a 
cyclone separator which separates the air from the 
coal, the latter falling into a receiver at the bottom 
while the air passes away to a bag filter, or to the 
secondary air fans, as desired. At the base of the 
eyelone receiver are two motor-driven feeders, and 
the pulverised coal delivered by these feeders is air | 
carried through piping leading to the burners in the 
furnaces, the latter being placed one on each side 
of the stand. Although only two furnaces are 
used in the exhibit, it would be quite possible to 
supply 5 or 6 furnaces from the same Atritor, if of 
sufficient capacity and if provided with the required | 
number of feeders. 

Messrs. Charles Winn Limited, 


and Company, 


| planes. 


The plate can be rotated round a centre upon a base 
hinged to the casting by which the mounting is 
attached to the bench. When the base is folded 
back to the casting the vice can be set at any angle 
in the horizontal plane and, when vertical, at any 
in the vertical plane. Rotation of the plate with 
different angular settings of the base enables the 
work to be held at any angle in a very wide range of 
Both the rotating plate and the hinged 
base are locked by levers having only a small 
movement, so that they are easily located by the 
operator. Any type of work fixture having suitable 
bolt holes may be used instead of a vice. 

Amongst the exhibits of sheet-metal working 
machinery, &c., on the stand of Messrs. F. J. 
Edwards, Limited, 359-361, Euston-road, London, 
N.W.1, two may be noticed here, viz., a lever 
shearing machine for corrugated iron sheets and a 
bending roller and pipe-forming machine. The 
former is illustrated in Fig. 84, on this page. It con- 
sists of a C-shaped frame carrying a waved cutter 
blade on the bottom jaw and a hinged lever carrying 
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Fia. 84. 
CoRRUGATED SHEETS; Messrs. F. 
Epwarps, LIMITED. 


a matching cutter blade. The operating lever is 
linked to the cutting lever and the top jaw of the 
frame, as shown, this jaw being also provided with 
guides for the cutting lever. The frame is made 
very narrow transversely at the level of the bottom 
|cutter so that the cut sheet can pass it. Sheets of 
any width or length can be cut readily. The 
|cutters are carefully ground to the contour of 
| corrugated sheets and therefore do not deform the 
corrugations. They are made for normal cutting at 
right angles to the corrugations, but may be used 
equally effectively for making oblique cuts up to 
an angle of 67 deg. from the line of the corrugations. 
By using a pair of special blades, cuts may be made 
up to an angle of 45 deg. Straight shear blades 
can be fitted for cutting flat sheets and corrugated 
sheets lengthways. The normal waved blades are 
for corrugations of 3 in. pitch. The whole machine 
is made of steel. As shown, the shears are fitted on 
a portable stand, but can be bolted to a wooden 
trestle for more permanent workshop use. 

The bending roller and pipe-forming machine is a 
hand-operated machine for light sheets. It has 
three rollers arranged with their axes in a triangle. 
One of the bottom rollers is rotated by a crank 
handle and drives the top roller through gear wheels 
at the opposite end, outside the roller bearing. The 
|spindle of the top roller is prolonged beyond the 
| gearing and a helical spring exerting a vertical 
{downward pull is attached to the extreme end. 
|The other end of the roller spindle is carried in a 
| bearing, the top half of which is hinged and _pro- 
vided with a lever-operated locking device. When 
a cylinder or pipe has been rolled, the bearing is 
| opened, when the pull of the spring tilts up the top 
| roller so that it is entirely clear of the bearing and 
| the cylinder can be easily removed from the rolls. 
The machine is made in two sizes, viz., one having 
rolls 1 in. in diameter by 16 in. long, and the other 
|rolls 1} in. in diameter by 21 in. long. A setting 
| device for the rollers enables different diameters of 
cylinders or pipes to be formed. 
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BENEVOLENT FUNDS. 


Ir reference be made to our report of the annual | 
__ | general meeting of the Institution of Mechanica | 
| Engineers, on page 241 of, this issue of ENGINEERING, | 

| it will be found that Mr. R. W. Allen, C.B.E., 
| allowed by the President to make an appeal on ‘that| been that these funds are quite distinet from 
occasion to members present, 
Institution Benevolent Fund. We think the oppor- 


was | 


on behalf of the 


fortunate, it is all the more up to them to contribute 
to the relief of the necessities of their fellows. 
Whatever appeals are made for increased support 


209 | from members, these funds, at this time, are always 


short of their needs. The fund of the Institution of 
Civil Engineers is in the same condition, and in the 
report an appeal is again made for increased help. 
There is a feeling abroad that only large subscribers 
are welcomed, and that the funds should be sup- 
ported by members who have risen in the profession 
to positions of eminence and some degree of affluence, 
but it would be better for all members if sympathy 
with the object were more widely spread inside 
the institutions, and the moral effect of all sharing 
according to ability would be much to the good. 
With this end in view, the Committees encourage 
subscriptions and donations without, as Mr. Chorlton 
put it on Friday last, limiting their size up or down, 
and they are always ready to consider means by 
which new supporters can be attracted. 

It is a lamentable fact that charity frequently 
has to be made extremely easy for many people, 
or has to carry with it some form of advertisement. 
The latter we ought to be able to rule out among 
engineers, but the former is, we are afraid, inherent 
in most classes, and it has occurred to us that more 
use might be made of the custom of ordinary charities 
of sending out printed letter forms returnable 
with just the amount filled in, and the name and 
address of the sender. At the end of the year a 
similar form for renewal is dispatched with the 
amount of the previous subscription already 
inscribed. In the institutions this might be carried 
further, in spite of possible objections by auditors. 
We believe that if a printed letter form were 
drawn up, as is already done in the Institution of 
Electrical Engineers, returnable by members and 
providing a blank for the institution subscription, 
or with this subscription stated, and below it a 
blank for a Benevolent Fund contribution, and 
space left for a total, cheques would come in cover- 
ing something, if only a trifle, for the latter, 
especially if a foot-, or other, note mentioned that 
contributions, however small, were welcome. We 
are aware that in some quarters objections have 


250 | been raised to this plan, but we consider that they 


should not be allowed to stand in its way. The ease 
of drawing one cheque, larger than usual by only 
a few shillings perhaps, and the mute appeal of the 
blank space, to be filled or ignored, would, we feel 
sure, bring some result, especially if the request 
were made: “ Please use the printed form.” We are 





| convinced that convenience to members would be 
| enhanced if the suggested forms carried with them 
be statement of the appropriate institution sub- 


scription required from them. A large percentage 


| of the members habitually forget what their dues 
are and wait for a reminder. 


If, further, such forms 
were sent out at the end of or during December, the 
notice of practically all members would be drawn to 
both matters. 
Hitherto, the official attitude appears to have 


the institution organisation proper, and that the 
distinction must be rigidly adhered to. We are 


| tunity well chosen, although, strictly speaking, at the | of opinion, however, that, instead of stressing this 


that the chance it gave was a good one. 
| reason, there is always difficulty in arousing interest 
in these funds. 
‘attendance is of the most meagre character and 
| generally the support comes from an exceedingly 


| time, the Institution’s annual report of Council was 
under consideration and the matter was probably 


Be that as it may, there is no doubt 
For some 


out of order. 


If meetings are specially called, the 














3 per cent.) of the members. 
Excuses of all kinds are offered in explanation, 


| but it would be well if members were to remember 


Cammermeyer’s Boghandel, Carl Johans Gade, | to-morrow. While 


fortunate, therefore, 


aspect, everything possible should be done within 
the law in the opposite sense. ‘Members should 
be encouraged to feel that they are all interested 
in their Fund, just as much as in meetings or visits, 
and notices of the fund meetings should have an 
equal claim to space in the card programmes as 
others. If one or another institution can do these 
things, it must be possible for others to do likewise, 
or to take the steps required to make this possible. 

We may take this opportunity of further pointing 
out to those who do give, that they may make their 


and all branches.| that the cases helped are cases of misfortune. | contributions 33 per cent. more effective by signing 
| Now misfortune does not discriminate, and itis with-| and sending in an undertaking to pay a certain 
in the bounds of possibility that those now feeling| sum for seven consecutive years, or till death. 
Limited, Wellington, | most secure may, in these unsettled days, be in need | This covenant enables the treasurer to claim from 
so far| the Inland Revenue a refund of income tax, so that 
| themselves, their sympathy should go out to others | a one-guinea subscription has a value to the fund of 
| who have been caught in the distress of the times, | 17. 88. 
and book-| and in some practical form, so that should their | is greatly increased and the benefit to many charities 
turn unfortunately come, they may know that while | has been most material. 
they could they did their bit for others and so already in some institutions, and would, doubtless, 
may not be ashamed to ask something for them-! be extended if members realised its advantages to 
selves. Should they remain always among the more| the cause, though it must be admitted that the 


In this way the effectiveness of a contribution 


The system is worked 
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uncertainty of the times may make some hesitate to 
commit themselves in this way. Now that the out- 
look is again better, perhaps confidence will return 
sufficiently for the use of this form of help to be 
extended. We would, certainly, appeal to all who 
feel they can, after due thought, to bestir themselves 
to such action, and to all others to take these 
matters seriously to heart. Necessity always opens 
the purse strings of our people. We would not have 
it thought that engineers are less susceptible to 
appeal than others. 





PLANNED ECONOMY IN 
UNITED STATES. 


Tuer year 1933 was one of the most memorable | 
in the annals of the United States, for, during that 
period nothing less than an industrial revolution 
took place, the outstanding feature of which was the 
transformation of the traditional policy of American 
Government vis-d-vis industry and commerce. 
In the home of the anti-trust laws, in a country | 
which has hitherto laid great emphasis on, and has | 
built up its economic structure on the basis of, | 
intense individualism, the Roosevelt Administra- | 
tion has wrought changes which, through the | 
application of the principle of Government inter- 
ference in private business on a scale unparalleled 
in any other country with the exception of Russia, 
have completely altered the economic landscape 
within the space of a few months. This extra- 
ordinary achievement in a country which has 
hitherto unequivocally condemned Government | 
interference in business as being wrong in principle, | 
and ineffective in practice, hardly reflects a care- | 
fully worked-out economic philosophy based upon 
intensive study and long advocated as a practicable 
scheme by its sponsors. On the contrary, it is 
definitely empirical and opportunistic, deliberately 
designed to remedy the crisis of the moment and to 
cope with an unprecedented emergency by unpre- 
cedented methods. 

While the measures which have been introduced 
in the United States during the past few months may 
be described as “‘ crisis ’’ measures, in that they owe 
their existence to the abnormal economic conditions 
prevailing, it is now becoming increasingly evident 
that many, if not most, of the features characteristic 
of the new régime are destined to become an integral 
and permanent part of the American economic 
system. In his message to Congress at the beginning 
of the year President Roosevelt expressed the 
opinion that his Administration has erected a per- 
manent feature of the modern industrial system, 
which will continue under the supervision, but not the 
arbitrary dictation, of the Government. In asking 
for the continued co-operation of Congress in the 
task of constructing a new economic system, 
designed to cope with present problems, he declared 
that lines had been rightly drawn between those to 
whom recovery means a return to the old methods | 
(who, in the President’s opinion, are comparatively 
few in number) and those to whom recovery means 
not only the reform of many old methods, but the 
lasting readjustment of many existing social and | 
economic arrangements, Such a categorical declara- | 
tion on the part of the President must have come as 
@ surprise to those who had persisted in regarding 
the unorthodox features of the comprehensive 
schemes put into operation under the auspices of the | 
Recovery Administration as temporary in character ; | 
there was considerable apparent justification for 
this opinion, particularly in view of the fact that 
the National Industrial Recovery Act, in its present | 
form, is limited to two years’ duration, and may be 
nullified before the lapse of that period if the 
President should see fit to dscree that the emergency, 
which called it into being had passed. Notwith- 
standing this proviso, however, there can now be 
little doubt that the new system of industrial | 
supervision and planned economy in the United | 
States, although liable to modification, has in point 
of fact come to stay in some form. 

Of the numerous measures which constitute the | 
recovery programme, the National 
Recovery Act is the most important. The funda- | 
mental principle underlying this Act, and indeed 
forming the heart of the recovery programme as & 
whole, is the belief that the national economy can 


THE 


| policy of Congress is “ 


| laid down ; 


|of people on its pay-roll list. 


land 53 cents in June, 


}of the lifting of the depression. 


ne longer be allowed to develop as a result of the 


free play of economic forces, but that some system 
of planned economy and control is the condition 
precedent to, first, the restoration, and then, the 
maintenance, of prosperity. Section (1) of this Act 


| clearly adumbrates the aims to be achieved by the 


new Administration. After pointing out that a 
national emergency, productive of wide-spread 
unemployment and disorganisation of industry, 
which undermines the standards of living of the 
American people, has to be faced, it declares that the 
to provide for the general 
welfare by promoting the organisation of industry 
for the purpose of co-operative action among trade 





} 
outlook. Through the medium of courageous 


leadership he has revived the faith of the American 
people in their destiny, and the belief that the 

depression can be conquered, given the will and 
patience necessary for the achievement. The material 
gains which have been registered are also appre- 
ciable, even though they fall below anticipation. 
It is almost impossible to compute with accuracy 
the extent of the increase in employment which 
has taken place, but it is estimated that, up till the 
present, approximately 4,000,000 additional workers 
have been found jobs in industry under the new 
régime ; this figure is well below what it was hoped 
would be accomplished at this stage. An increase 


groups: to induce and maintain united action of |in wholesale commodity prices, which is the main 
labour and management under adequate Govern- | object of the President’s monetary policy, has also 


mental sanctions and supervision: to eliminate 
unfair competitive practices: to promote the 


| fullest possible utilisation of the present productive | 


capacity of industries: to avoid undue restriction 


| of production except as may be temporarily required: 


to increase the consumption of industrial and agri- 
cultural products by increasing purchasing power : 
to reduce and relieve unemployment: to improve 
| standards of labour and otherwise to rehabilitate 
industry and conserve natural resources.’ 

Under the National Industrial Recovery Act, 
Codes of Fair Competition for industries, have been 
these codes, although differing in detail, 


|apply the same principles, broadly speaking, to all 


industries. They establish, infer alia, minimum 
| wage scales and maximum hours of work, the 
| primary objects being to expand purchasing power 
by increasing wages, and to reduce the numbers 
unemployed by restricting the hours worked by 
each employee each week. Developments in one 


of the country’s most important basic industries— 


the iron and steel industry—afford a striking 
,example of the effects of the operation of the Codes 
|of Fair Competition in general. During November, 
the last month for which comprehensive statistics 
are available, the iron and steel industry was 


"operating at some 27 per cent. of capacity, but 


gave employment to 90 per cent. of the total number 
Even during boom 
periods the proportion of people actually at work in 
the industry does not exceed 95 per cent. of the total 


|numbers attached to the industry. The present 
figures are attributable to the “ 


spread the work ” 
programme of the industry which was adopted 
early in the depression and has been greatly inten- 
sified by the Code. The total number of employees 
at the end of November was approximately 400,000, 
an increase of 18 per cent. over the total for last 
June. The average hours worked per week during 
the month amounted to 27-8 compared with 31-2 
hours per week in October, while the average earn- 
ings per hour for employees in the industry amounted 
to 65-9 cents compared with 64-8 cents in October 
The extent to which Codes 
of Fair Competition have been applied to the 
American economic system as a whole is evident 
from the fact that at the beginning of the current 
year no fewer than 181 different industries, covering 


all the major industrial occupations of the country | 


and providing employment for over 80 per cent, of 
the 24,000,000 workers estimated to be engaged in 
industrial undertakings in the country, came within 
the purview of the codes, which, it is anticipated, 
will, before long, cover the whole of the industrial 
field. 


As regards the effects of the recovery measures 
on the economic situation as a whole, there can be 
no doubt that the economic outlook to-day is more 
promising than it was twelve months ago. Prices 
are higher, purchasing power is greater, industry 
is more active, and unemployment is less. In 
comparing the present situation, however, with 


| that at the beginning of 1933, it must be remem- 


bered that a year ago American industry had reached 
the nadir of the slump, and the morale of business 
in general was grievously shaken. Whereas, in the 


| boom period of 1928-29, Americans convinced 


themseves that they had achieved permanent 


Industrial | prosperity, it was equally true to say at the begin- | 


ning of last year that they could see no likelihood 
Perhaps the 
greatest feat accomplished by President Roosevelt 
up till the present is the change in the psychological 


| 
| 











been achieved, although not to the extent desired, 
|as wholesale prices on the average are at the 
present time no more than 20 per cent. above the 
lowest point touched last year, and there is clearly 
a long way to go before the desired 1926 price level 
is regained. It is undoubtedly true to say that 
opinion in some quarters is restive regarding certain 
aspects of the present situation, but the bulk of the 
American people are still behind the President in 
his endeavours to find a way out of the present 
depression. The criticism which has been levelled 
at the New Deal has not yet succeeded in shaking 
the faith of the people in their President, who, they 
feel, is not “ playing politics,” but is wholeheartedly 
determined to do all he can to improve the present 
deplorable state of millions of American workers. 


In addition to the material gains, mention must 
also be made of the social progress which has been 
made as the result of such factors as the greater 
amount of leisure now enjoyed by the workers 
owing to the introduction of the shorter working 
week, the abolition of child labour, the stamping 
out to a large extent of sweated labour, and the 
elimination of price-cutting campaigns and other 
forms of wasteful competition among industrial 
concerns. The fact that the new codes, designed 
to restore a measure of order to trade and industry, 
are entitled Codes of Fair Competition is not without 
significance. In the past there have been repeated 
complaints in American industry regarding the 
tactics of certain employers who have caused 
considerable dislocation in industry by lengthening 
hours of labour, cutting wages and indulging in 
uneconomic price-cutting. The Industral Recovery 
Act postulates a drastic break with previous busi- 
ness practices, and involves the levelling out of the 
conditions under which employers in any industry 
are to operate their respective enterprises, to the 
general good of the industry and of the people who 
find their livelihood therein. As an illustration of 
the effects of the Codes of Fair Competition on 
prices, mention may again be made of the position 
in the ferrous-metals industry. According to a 
recent authoritative statement, the stee] industry 
would be practically helpless in making any effec- 
tive contribution to the Administration’s recovery 
programme if it were not for the open-price provision 
of the Steel Code, as a result of which conditions of 
fair competition and stable markets have been 
imposed in place of the disastrous market conditions 
which prevailed throughout the lean years. It may 
be pointed out that considerable misconception 
exists with regard to steel prices, which reached their 
post-war peak in the spring of 1923. From that 
period there was an almost uninterrupted decline 
until bottom was touched ten years later. Since 
the spring of last year there has been a relatively 
small] advance in the average level of steel prices, 
considerably smaller than the rise in wholesale 
prices in general. 

Summing up the general economic situation, it is 
evident that, while appreciable progress has been 
made, the results achieved by the Recovery Adminis- 
tration so far have fallen far below expectations, 
and many formidable obstacles have still to be over- 
come. Of these obstacles perhaps the most impor- 
tant arises out of the labour situation. The measure 
of success with which the recovery campaign in 
industry will ultimately be rewarded largely depends 
upon the extent to which it elicits the active co- 
operation of both capital and labour. Unfortu- 
nately it is in this sphere that there exists justifica- 
tion for considerable anxiety. In the early stages of 
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the campaign, the employers accused labour leaders 
of endeavouring to use the Recovery Programme as 
an instrument for unionising labour, and counter- 
attacked by proposing company labour unions 
(membership of which would be confined to employees 
of one particular company) and inserting the merit 
or efficiency clauses in their codes. As regards the 
labour point of view it might be anticipated that, 
having in view of the shorter working week, higher 
wages per hour and substantial improvement in 
yeneral working conditions, the workers would be 
pleased with the results of the Recovery Pro- 
gramme, but there are indications at the present 
time that labour, conscious of its increased bar- 
gaining power, is dissatisfied in many instances 
with the administration of the codes and, in 
addition, is of the opinion that the Government's 
programme has not gone far enough. The 
Administration is endeavouring to maintain an 
impartial attitude as between labour and capital, 
but is finding this policy increasingly difficult; a 
satisfactory solution of this thorny problem is, 
however, the condition precedent to the successful 
operation of the New Deal. 








NOTES. 
Tue Revivat or Bririsnh TRADE. 


An undercurrent of optimism, which it was 
pleasant to experience after so many years of depres- 
sion, distinguished the proceedings at the dinner 
given by H.M. Government on Monday, February 19, 
to celebrate the opening of the British Industries 
Fair. This undercurrent, though it may have been 
amplified by the fact that the function took place 
under the historic roof of the Mansion House, was 
no doubt primarily due to a feeling that things are 
at last on the mend, and for that feeling there is 
ample justification. As regards the relationship of 
the Fair to British trade, this display has, as 
H.R.H. the Duke of York pointed out, in proposing 
the toast of “ The Fair,” a history that is distinctly 
chequered. During the first few years of its life, 
trade was, he said, booming, but that period was 
followed by a depression which had increased in its 
tragic effects, until commercial and _ industrial 
prosperity began to leave the world. Throughout 
these years, however, the Fair had kept its course 
and a quiet satisfaction was, therefore, to be derived 
from the apparent paradox between its continual 
expansion and the circumstances in which that 
expansion had taken place. Continuing, His Royal 
Highness said that the support that had been given 
to the Fair showed that we had neither lost confi- 
dence, nor at any time admitted defeat. In most 
branches of industry, moreover, new methods of 
manufacture had been developed and distribution 
and sales organisations had been strengthened. The 
beginnings of a trade revival, which were now notice- 
able, he added, should give us fresh faith in ourselves, 
in each other, in our resources, and in our capacity to 
use those resources. Let us resolve, therefore, that 
this year should be one of courage and boldness, with 
readiness to take risks and thus achieve that degree 
of prosperity which the world’s resources put 
within our reach. In reply the President of the Board 
of Trade, the Right Hon. Walter Runciman, 
welcomed those who had come to buy. As a nation, 
we had continued to buy more goods abroad than 
any other country in the world, and to buy more 
from others than we had sold to them. Britain, 
however, could be a supplier as well as a customer, 
ind he wanted overseas visitors to see for them- 
selves the immense range of goods we had to offer. 
\fter referring to the new Empire section and to the 
work of the Export Credits Guarantee Department, 
Mr. Runciman said that during the twelve months 
that had passed since the last Fair, there had been 
increasing evidence that the trade of this country 
was recovering, This was shown by the fact that 
the volume of retained imports had been greater, not 
only than in 1932 or 1931, but also than in 1930, and 
in some important cases, even more than in 1929. 
Our export trade had: also begun to show signs of 
recovery, but real progress in this direction was 
conditional on a further improvement in world 
conditions. So long, however, as there was uncer- 
tainty as to the stability of currencies, and while 
trade was hampered by exchanges and other forms 
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of restriction, the full restoration of world trade | electricity for auxiliary purposes on board ship 
to its former level could not be achieved. Before had increased by leaps and bounds during the last 
the loyal toasts were submitted, the Duke of York | fifteen years, and had given rise to problems much 
referred to the tragic death of H.M. the King of the more difficult than those met with when it was 


Belgians, and the company stood in silence for a few 
moments. 


BriIpGEs AND Roap TRAFFIC. 


A somewhat serious position for a number of 
those engaged in road transport appears to have 
arisen by the implementation of Section 30 of the 
Road and Rail Traffic Act.. Under this section, | 
railway and canal companies are only obliged to | 
give 28 days’ notice of their intention to ban a/| 
bridge to any vehicle of a total weight exceeding 
five tons. A preliminary list of bridges on Classes | 
IT and II roads, and on certain unclassified routes, was | 


deposited recently by the railway companies with | 


employed for propulsion, the latter was still sur- 
rounded with a great deal of unnecessary mystery. 
The object of his paper was avowedly to dispel 
this mystery, and it may be said that he performed 
the task with a good deal of success, though the 
actual wording may read curiously to the initiated. 
At any rate, even the most non-electrically minded 
marine engineer will no longer be able to persuade 
himself that the operation of such equipment as 
that used on the Viceroy of India and the Monarch 
of Bermuda, or to be employed on the Normandie, is 
beyond the capacity of his understanding. The basis 
of Mr. Saunders theme was the reliability, flexibility 
and economy of this form of propulsion, and he 
brought forward many arguments in its support. 


the Ministry of Transport, and although this is | , : 
limited to bridges scheduled as insufficient to carry | He also obtained more support than might, perhaps, 
vehicles of a total laden weight exceeding 12 tons, | have been expected in the discussion, though it was 
it reaches the total of 1,324, of which 1,136 are in | — _ — ee - the field for the electric 
England and the remainder in Scotland. The|@tive 1s limited, and there are certain voyages 
list covers all parts of both countries, and includes |" which it would not pay to use it. It seems 
no less than 254 bridges in Lancashire, 122 in| likely, in fact, that until conditions change, its 
Yorkshire, and over 50 in Cheshire, Cumberland, | chief application will be on runs which include 
Shropshire, and Stafford. We are informed that | calls at several ports, and where, therefore, more 
the position is causing apprehension to persons | than one cruising speed is desirable. For a straight 
associated with such bodies as the British Road | Tun between this country and the United States, 
Federation on the grounds that the time allowed | its advantages are not so obvious, though it must be 
for consideration is too short. In many cases, the | pointed out that it is on just such a service that the 
bridges scheduled are on main traffic routes, and | Normandie is to be employed. There seems no 
trade is likely to be seriously affected if long detours | doubt that electric propulsion is higher in first cost and 
have to be made to avoid them. It may be men- requires additional auxiliaries, while its manceuvr- 
tioned that paragraph 5, Section 30, of the Act, ability, especially when one generator is being used 
states that if a vehicle is driven over a scheduled | t© drive two motors, is not so good as is sometimes 
bridge without the consent of the bridge authorities | @™gued. With shipbuilding in the present depressed 
the driver or person who permits this to be done | condition, it is a little difficult to prophesy what 
will be liable; the clause certainly appears to be | the future will bring forth, but Mr, Saunders’ paper 
somewhat ambiguous on the grounds that the | Should do much to dispel any prejudice that may 
authorities themselves may be unaffected. | exist, if that has anything to do with the cause of 
- the system not making greater progress. 
THe WorkK OF THE CHEMICAL ENGINEER. 

There seems to be a little doubt whether a chemical | 
engineer shotld be defined as a chemist, who has The publication of the preliminary report on fatal 
turned oo vow an —— who _s been road accidents for the six months ending June 30, 
conver into a chemist, without in each case, | 1933, has stimulated the Minister of Transport to 
like bishops, suffering anything by the translation. | send a circular to the various municipal authorities 
At the annual dinner of the Institution of Chemical | in the country, which is as interesting for what it 
Engineers, which was held at the Victoria Hotel, | includes as for what it omits. Though, he points 
London, on Friday, February 16, under the presi- | out, there has, so far as new highways are con- 
dency of Viscount Leverhulme, the Minister of | cerned, been general compliance with the prin- 
Health, the Right Hon. Sir Edward Hilton Young, | ciples and standards set forth in the 1930 memo- 
humorously called attention to this difficulty, |randum on the lay-out and construction of roads 
and said while he felt he could have addressed an| and with the recommendations contained in a 
audience of chemists with confidence, and even | circular issued in 1929 on non-skid surfaces, similar 
one of engineers without being too greatly intimi-| progress on existing roads has been less rapid. He 
dated, he was fearful of attempting to speak to a/ therefore announces that in future grants for the 
combination of the two. Perhaps this was because | re-surfacing and re-construction of carriageways 
he had once been a chemist himself and had even for | will in future be contingent on the elimination of 
a time been connected with a company which had | excessive camber and the introduction of super- 
been formed with the object of extracting soda elevation or re-alignment, where this is necessary. 
from the sands of Egypt. The Institution, he| He also trusts that the specification already recom- 
added, was one of the good consequences of past| mended to reduce permanent slipperiness will be 
evil, and the preference, which had been given | more widely employed, and that temporary slipperi- 
to home-made petrol, was a recognition by the| ness will be counteracted by the use of grit, which 
Government of the value of the work of chemical} should be light coloured to improve the visibility 
engineers. The work of the Alkali Inspectors of | at night. Further, attention is called to the fact 
the Ministry of Health was also an example of that it is the duty of the highway authority to 
co-operation between Government and industry to | provide adequate footpaths and margins, and that 
the benefit of both. In replying to the toast of! if these are surfaced properly there will be less 
“Our Guests,” proposed by Mr. W. Macnab,| tendency for pedestrians to walk in the roadway. 
Lord Melchett said that through the ages public |The encroachment on these aids to safety when re- 
works had played a great part in our economic | surfacing the road is deplored. He expresses the hope 
system, by giving it elasticity and helping in the’ that for similar reasons visibility at corners will be 
absorption of surplus labour. The extraction of | improved and that light signals and roundabouts at 
oil from coal was an example of the way in which dangerous crossings will be more generally intro- 


ACCIDENTS AND RoAp CONSTRUCTION. 


national policy could be related to private enter- 
prise. In fact what was wanted was that the 
science of Government, the science of finance and 
the science of industry should work together. 


TurBo-ELEctRIC PROPULSION, 

In a paper on “ Turbo-Electric Propulsion,” 
which he read before the Institute of Marine 
Engineers on Tuesday, February 13, Mr. C. W. 
Saunders said that the only reason why this form 
of drive was not more widely used, was that it was 





electrical. In other words, though the use of | 


duced. The elimination of weak and dangerous 
bridges has been disappointingly slow and should 
be expedited, and the division of roads into separate 
traffic lanes and the use of white lines and “ major 
road ahead” signs, are recommended. This is all 
very well so far as it goes, and we hope that the 
advice thus tendered will be followed without delay. 
The circular, however, since it says nothing about 
speed, only touches the fringe of an important 
problem, though we are glad to learn from other 
sources that this matter is to be tackled by 
the provision of lanes for pedestrians. In this 
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THE AGRICULTURAL MACHINERY INDUSTRY. 


TABLE III.—INTERNATIONAL 


EXPORTS OF AGRICULTURAL 


MACHINERY. VALUES. (£000’s OMITTED.) 


























1924 1926. | 1928. 1] 1929. 1930 | 1931. 1932. i 193 
— : .|} ' i} —e acmemeclasncehsjerenenentss ff teenage 
Tl | 
Per | | Per Per || Per || Per Per | Per I 
£ cent. | £ cent £ } cent. £ | cent. || £ cent £ | cent. cent. £ ent 
United Kingdom 1,530 9-1 | 1,612 7-4 1,726 | 6-1 1,871 | 5-4 || 1,645 6-2 7 6-3 2°8 768 16 
Germany 1,044 6-2 1,882 8-7 1,688 | 6-0 2,288 | 6-6 || 1,936 7-3 || 1,288 «| 8-1 II 13-8 402 8 
U.S.A 13,580 81-0 17,660 81-4 || 23,945 85-0 || 28,989 83-9 || 21,979 82-9 || 12,563 | 81-7 62-1 3,000 64 
France 619 3-7 548 2-5 |} 830 2-9 || 1,423 | 4-1 ] 2 3-6 | 604 | 3- 11-2 479 10 
— = . — | — Eee —-—, - | - —— } 
Total 16,773 100-0 21,702 100-0 28,189 100-0 34,571 100-0 | 26,522 100-0 i] 15,372 100-0 i] |} 100-0 || 4,649 100 
' 1] | 
TABLE IV.—INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY. VOLUME, IN LONG TONS. 
1924 1926 1928. 1929. 1930. 1931. 1932 1933 
—s . = ea tATE |— = as 
| } | | 
Per Per || Per l Per Per i] Per | | Per I 
Tons. cent. || Tons cent Tons cent. || Tons cent. || Tons. cent. || Tons cent. Tons. | cent. ee 
United Kingdom 19,635 36-4 |} 0,303 24-8 21,739 28-0 || 23,901 | 23-6 || 21,600 23-8 | 12,431 23-9 |} 7,902 | 28-0 39°R 
Germany 20,777 38-6 42,540 52-0 34,390 44-3 47,732 46-9 || 43,393 47-8 || 26,735 51-3 i] 11,271 39.9 29-0 
France 13,448 | 25-0 19,015 23-2 || 21,453 27-7 29,939 29-5 || 25,809 28-4 | 12,920 24-8 || 9,070 32-1 s1° 
— | —_—_—_— | _— —=—— —e-1 poenE ——— TES EE —~ 
Total 53,860 100-0 81,858 100-0 77,582 100-0 || 101,662 100-0 || 90,802 | 100-0 i] 52,086 100-0 || 28,243 | 100-0 1000 


connection, attention might be drawn to the fact that 
cars are being advertised as capable of speeds of | 
90 m.p.h, and that very little has yet been done | 
to implement those legal provisions which purport to | 
deal with open exhausts and noisy driving. These | 
all have a bearing on the problem of accidents, 
as anyone who has to use our streets knows to 
their cost. 


British STANDARD SWITCHGEAR. 

The extension of the British Standards specifica- | 
tion on electric power switchboards for indoor | 
installations up to and including 33 kV, to render | 
it applicable to pressures as high as 220 kV, and to} 
include outdoor installations, is an indication of | 
the trend of British practice in this field, which has | 
been accelerated, if not inaugurated, by the coming | 
of the grid. The new specification (No. 162-1934), 
we are glad to see, deals with “‘ switchgear”’ not 
**switchboards,”’ a change in nomenclature, in title 
and text, which has not been brought into use too 
soon, though its employment unofficially has long 
been common, For the rest, the principal changes 
are the addition of a section dealing with alternating- 
current high-voltage and extra high-voltage outdoor 
switchgear of the open type, which includes tables 
of the clearances for conductors other than 'bus bars 
and for safety purposes, intended to be employed 
up to the maximum pressure. The switchgear 
defined in this section consists of bare metal sup- 
ported by suitable insulators at the necessary height 
above the ground, on a structure of steelwork, 
concrete, or other material. A further section deals 
with switchgear in kiosks and lays down that unless | 
the equipment is of the metal-clad type, separate | 
compartments must be provided for the high- 
voltage apparatus, low-voltage apparatus, and | 
power transformer. No mention is, as yet, made 
of outdoor metal-clad switchgear suitable for very 
high voltages. There are appendices containing | 
extensive notes on the isolation of sections and 
circuits, and section delimitation. The latter 
illustrated by a series of diagrams showing the 
application of the standard clearances and the 
use of screens and barriers for the delimitation 
of group-sectionalised and _ circuit-sectionalised 
switchgear, and its value is greatly enhanced by a 
number of notes. For instance, it is laid down that 
the area of each section of circuit-sectionalised 
switchgear may be delimited at ground level by 
indicative fencing of a permanent or removable 
character, and it is pointed out that fatalities have 
occurred in consequence of workmen mistaking the 
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THE ENGINEERING OUTLOOK. 
VIII. A@ricuuturaL MAcHINERY. 


Ar the end of 1932, the prospects of this branch of 
engineering for the coming year were held to depend 
more on a revival of the home market than in 
better export business. Although there seemed to 
be no reason to anticipate that exports would fall 
any further, there was also only a small chance that 
any revival in the purchasing power of agricultural 
Taste 1.—United Kingdom LEzports of Agricultural 
Machinery {including Agricultural Tractors). 


| 


Index 





Value Index 
Monthly Average. | Volume. | (1913 =| per | (1913 = 
100). | Ton. 100). 
Tons. £ 
913 6,125 100 07 100 
1922 
lst Qr. 698 11 96-5 237 
2nd ,, 958 15 82-6 202 
3rd 880 14 89-9 220 
4th 885 14 83-6 205 
1924 
Ist Qr 1,209 19 79-3 194 
2nd ,, 2,331 38 71°5 175 
$rd 1,550 25 84-4 207 
4th 1,455 23 80-0 196 
1926 
Ist. Qr. 1,722 28 81-2 199 
2nd ,, 1,72 28 78:9 193 
3rd 1,906 31 74-9 184 
4th 1,411 23 83-7 205 
1928 
Ist Qr 1,355 22 84-1 206 
2ad ,, 2,278 37 77-2 189 
3rd 2,009 32 80-8 198 
4th 1,604 26 76-9 188 
1929 
Ist Qi 22 77-6 190 
2nd ,, 36 81-8 201 
3rd 338 77-0 189 
4th 32 75-2 184 
1930 
Ist Qr 35 66-1 162 
40 78:0 191 
3rd 26 81-0 199 
4th 15 85-6 210 
1931 
Ist Qr 821 i3 84-0 206 
2nd ,, 1,087 17 63-4 155 
3rd 1,455 23 68-4 168 
4th 781 iz 82-2 202 
1932 
ist Qr. 732 12 73-9 182 
2nd ,, 728 12 86-7 2138 
3rd 645 11 78:8 194 
4th 529 0 76-8 189 
1933 
lst Qr 699 11 83°4 205 
2nd , 1,032 17 86°9 214 
3rd 758 12 s0°4 198 
4th 604 10 77°9 191 


communities all over the world could be brought 
about in time to affect demand substantially during 
1933. The vigorous attack of the British Ministry of 





circuit-breaker or transformer on which work is 
in hand, It is therefore not only a specification, | 
but an authoritative exposition of good prac- | 
tice, and should be consulted by all who are} 
responsible for the installation and maintenance 
of this class of electrical equipment. It must be 
added that copies of the specification are obtainable 
from the Publications Department, British Stan- 
dards Institution, 28, Victoria-street, London, 
8.W.1, the price being 2s. 2d., post free. 


Agriculture on farming problems in this country, by 
virtue of the schemes promoted under the Agricul- 
tural Marketing Act did, on the other hand, promise 
a more immediate stimulus. 

The year 1933 in fact turned out very much as 
anticipated. No official statistics of employment 
are available for this branch of engineering sepa- 
rately, but according to a private investigation 
relating to a representative sample of the industry, 
only a little more than half the workpeople employed 











in 1928 in agricultural engineering were at work in 
1933, and of these over a half were on short time. 
The volume of exports, as will be seen from Table | 
below, was no more than three-eighths of the 1928 
figure, leaving a presumption that the home demand 
has been increased. There can be little doubt that 
exports in 1933 represented a much lower percentage 
of the total output of the industry than in the years 
1924 to 1929. 

The normal seasonal movement of these exports, 


Taste II.—United Kingdom Retained Imports of Agri- 
cultural Machinery (including Agricultural Tractors). 


| Index 


Index Value 
Monthly Average. Volume. | (1913 = per (1913 
100). {| Ton. 100). 
Tons. £ 
1913 795 100 32-0 100 
922- 
Ist Qr. 178 22 92-3 288 
2nd ,, 200 25 89-3 279 
3rd i, 189 23 81-8 255 
4th ,, — — —_ —_ 
1924— 
lst Qr. 763 96 69-6 217 
2nd ,, 481 60 76-5 239 
3rd ., 503 63 78-1 244 
4th ,, 772 97 67-8 211 
1926— 
Ist Qr. 1,005 137 } 61-5 192 
2nd ,, 585 73 60-1 187 
Srd ,, 412 51 70-1 219 
4th ,, 551 69 75-7 236 
1928— 
Ist Qr. 1,005 126 68-2 213 
2nd ,, 644 81 61-8 193 
a «- 382 48 77-6 242 
4th 597 75 60-4 188 
1929 
Ist Qr 727 91 60-7 189 
2nd ,, 695 87 67-9 212 
3rd, 413 52 70-5 220 
4th ,, 709 89 76°3 238 
1930 
Ist Qr. 970 122 59-7 186 
2nd ,, 702 88 65-2 203 
3rd 57 72 72-0 225 
4th 663 383 64-6 201 
1931 
Ist Qr. 933 117 61-9 198 
2nd ,, 847 | 106 61-9 193 
3rd 485 61 78-7 245 
4th 1,249 157 68-6 214 
1932— s 
Ist Qr 818 103 75-5 236 
2nd ,, 779 98 64-7 202 
3rd _,, 476 60 77-6 243 
4th , 148 19 100-3 313 
1933- 
Ist Qr 30 89 °6 280 
2nd ,, 54 72°3 226 
rd ,, 48 63°7 199 
4th ,, 47 70°9 222 





which was obscured during the two previous years 
by the rapidity of the decline, has been restored in 
1933, and their total both in volume and value has 
increased for the first time since 1929. This slight 
improvement is due to greater demand from the 
Continent of Europe and from South America. Of 
the Empire countries, South Africa shows a distinct 
revival, the figures for British India are slightly up. 
but those for Australia and New Zealand show 
disappointing declines. The Australian figures are 
all the more surprising in that she was the first of 
the important agricultural countries to recover 
from the depression. Probably this demand has 
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only been deferred and will be made effective in 
1934. The remaining markets showed a small 
improvement on balance. 

The precipitous decline of imports was arrested 
during 1933, and, judging by the figures of the last 
quarter, are unlikely to go any lower. Although 
now at a very low level, they are scarcely indicative 
of the movement of home demand, owing to the 
abnormal obstacles to importation which exist 
to-day. The course of recent fluctuations in the 
net imports of agricultural machinery is given in 
Table II above. 

The slight advance in British exports of agri- 
cultural machinery has been offset by reductions 
in the exports of other manufacturing countries, 
so that aggregate world exports are no greater 
than last year. Their comparative stability after 
the enormous declines in the last few years, again 
suggests that the bottom has been reached. How 
far the better experience of the British industry 
implies permanent competitive strength or how far 
it is attributable to temporary advantages, it is 
difficult to say. International comparisons of the 
volume and value of agricultural machinery exports 
for recent years are given in Tables III and IV. 

Turning to the prospects of the industry in 1934, 
world exports are likely to show a very striking 
increase. At no time in the world’s history has 
so powerful and concerted an effort been made to 
increase the farmer’s income, and this cannot fail 
to create a brisk demand for agricultural machinery, 
if it is successful, The results already achieved 
make it extremely unlikely that this world-wide 
campaign will altogether miss its mark, and it is 
evident that a great opportunity lies in front of the 
British industry for improved export business. 

As regards home demand, improvement had 
already set in before the end of 1933. For the 
first time for many years it has become apparent 
that farming in this country can be made a profitable 
enterprise. Both on home and export account, 1934 
should be the first of several years of greatly 
increased activity for British agricultural engineer- 
ing, and should mark the end of a long period of 
unprofitable operation. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE annual general meeting of the Institution of 
Mechanical Engineers was held on Friday, Feb- 
ruary 16, at Storey’s-gate, St. James’s Park. The 
chair was occupied during the early part of the 
proceedings by the retiring president, Mr. Alan E. L. 
Chorlton, C.B.E., and later by the new president, 
Mr. Charles Day, M.Sc.Tech. 


THe Late Sm V. L. Raven, K.B.E. 


Prior to the transaction of the routine business, 
the members stood whilst the President referred in 
appreciative terms to the service to the Institution 
of Sir Vincent Litchfield Raven, president for the 
year 1925, whose death had occurred on February 14. 


Honorary Lire MEMBERS. 


The minutes of the previous meeting, &c., having 
been dealt with, the President announced that the 
Council had conferred Honorary Life Membership 
on Mr. Loughnan St. L. Pendred and the Right Hon. 
Lord Invernairn. 


PRESENTATION OF PRIZES. 

The prizes awarded during the past year were 
then presented to the recipients, whose names are 
given in our account of the previous meeting, on 
page 129 ante. The prize list also included a 
George Stephenson Prize to Mr. S. R. M. Porter, 
M.A., for his paper on “‘ The Curving of Locomotives ; 
« Method of Calculation for Designers and Others ” ; 


and Graduates’ Prizes to Mr. B. W. Pendred and | 
to Mr. W. A. T. McCarthy. 


ANNUAL Report. 


Mr. Chorlton then moved, and Mr. E. Bruce Ball | 
seconded, the adoption of the annual report. The | 
motion on being put to the meeting was carried | 
unanimously. The following is a summary of the 
report :— 

The eighty-seventh annual report showed a net | 


increase on the roll of membership of 61 names, the 
total having now reached 11,356. he additions during 





the year numbered 866, and comprised 1 honorary 
member, 76 members, 289 associate members, 34 associ- 
ates, 267 graduates, and 199 students. Of the 
deductions from the roll, a total of 805; transferences 
accounted for 307, the remainder being due to deaths 
and resignations. The grades of associate member, 
associate, and graduate showed a net increase, that of 
the former being the largest. The totals showed 
decreases in the grades of honorary member, member, 
commence and student. Amongst the losses by death, 
the following names appeared : Lord Congleton, Mr. W. T. 
Parrack, Mr. G. E. Ww Cruttwell and Mr. T. C. Pulman, 
all of whom had served the Benevolent Fund of the 
Institution in various ways. Mr. L. A. Legros, O.B.E., 
and Mr. Bowman Malcolm had been Members of Council, 
Professor W. Cawthorne Unwin, LL.D., F.R.S., had been 
President from 1915 to 1917, and had been elected an 
Honorary Life Member in 1896. The accounts for the 
year showed a balance of revenue over expenditure of 
4601., as compared with 4281. of the previous year, the 
total revenue being 34,0741. as against 34,052/. for 1932. 
The grants made by the Council for the Branches and 
Graduates’ Sections amounted, during the year, to 
2,0501., a sum not including administrative and other 
charges at headquarters. e meeting hall had been 
panelled and re-seated. Under the will of the late 
Sir Dugald Clerk, a sum of 1,000/. had been bequeathed 
“for the general purposes ” of the Institution, together 
with one thirty-first part of the residue of the estate. 

A standing committee, entitled the Inventions 
Advisory Committee, had been formed to consider appli- 
cations for encouragement and assistance from members 
in respect of their mechanical engineering inventions, 
and it was proposed to award prizes and certificates 
periodically for meritorious inventions. The Council 
would, on the request of twenty-five or more corporate 
members of the Institution, consider any proposal for 
the formation of a Special Group. A committee entitled 
““ Works of National Importance Committee,’’ had been 
established to consider proposals for works of national 
importance, which could be submitted to the Govern- 
ment for consideration with a view to lessening un- 
employment. Research work for the Alloys of Iron 
Research Committee had continued at the National 
Physical Laboratory and during the past year had been 
devoted entirely to the alloys of iron with manganese. 
The Cutting Tools Research Committee, under the 
chairmanship of Sir John Dewrance, had continued its 
work, and Mr. E. G. Herbert had pursued his experi- 
ments to determine the effect of magnetic treatment on 
the cutting efficiency of drills. Under the chairmanshi 
of Mr. Charles Day, arrangements had been made wit 
the Manchester College of Technology for tests to deter- 
mine the perfor of tungsten-carbide tools under 
different operating conditions. A committee had been 
formed, under the chairmanship of Mr. H. L. Guy, to 
supervise a research to be carried on at the National 
Physical Laboratory into the strength of pipe flanges 
and bolted connections for use with high temperatures 
and pressures, and the conditions which affect the tight- 
ness of joints. The Welding Research Committee, under 
the chairmanship of Professor F. C. Lea, had actively 
ee all parts of ite programme. Research work 
or the Wire Ro Research Committee, under the 
chairmanship of Mr. Asa Binns, had been carried out at 
Woolwich Polytechnic under the direction of Dr. W. A. 
Scoble, and a Fifth Report had been prepared. Researches 
of various kinds had been carried out in the laboratories 
of University College, London; Regent Street Poly- 
technic, London ; niversity of Sheffield; and e 
Municipal College, Portsmouth. The Research Advisory 
Committee was prepared to ider whether the Institu- 
tion should undertake experimental investigations in 
connection with problems in mechanical engineering 
submitted by members or others. 








BENEVOLENT FUND. 


Mr. R. W. Allen, C.B.E., rose to say he would 
take the opportunity of directing the members’ 
attention to the condition of the Benevolent Fund 
of the Institution. After some reference to the 
hardships imposed on those members whom the 
recent and still present depression had deprived of 
work, he stated that the Benevolent Fund was short 
of money, and it would be a very great pity if the 
small amount of help now extended had to be 
further curtailed. If every member of the Insti- 
tution contributed one shilling a year the fund 
would be placed in a distinctly better position. 

Mr. T. Fordyce pointed out that a definite 

minimum subscription was required annually in 
order to become a member of the Benevolent Fund. 
He felt that money would be more easily raised if 
|it were practicable to make contributions of, say, 
| 2s. 6d. or ls. at any time. 
Mr. Chorlton said that there was no up or down 
|\limit to a subscription, and added that, while 
| consideration of the subject was out of order at 
the moment, he intended to propose on an appro- 
priate occasion that a sum of 4s, should be added 
to members’ annual subscriptions and be taken 
over by the Fund. 

Wing-Commander T. R, Cave-Browne-Cave, 
C.B.E,, agreed with Mr. Fordyce that the subscrip- 
tion necessary to become a member of the Benevo- 
lent Fund militated against the making of a small 











contribution by members generally. Not all of 
these felt they could write a cheque for a guinea, 
but might be willing to help in a smaller way, by 
contributing silver to a collection box at, say, the 
annual general meeting. 

Professor F. C. Lea, O.B.E., stated that, in one 
of the other large Institutions, facilities were given 
to members to contribute small sums to the secre- 
taries of the local branches. If the secretaries of 
the Institution’s own branches could appeal directly 
to their own members for subscriptions and these 
could be sent to headquarters, this might improve 
matters. 

The discussion was closed by Mr. Chorlton, who 
stated that the points raised would receive due 
consideration by the Council and those directly 
concerned with the administration of the fund, 


APPOINTMENT OF AUDITOR. 


Mr. E. W. Moss proposed, and Mr. E. I. Everett 
seconded, that Mr. Raymond Crane, F.C.A., be 
reappointed to audit the accounts of the Institution 
for the coming year, which motion was carried 
unanimously. 


ELEcTION oF OrFicers, &c. 


The result of the ballot for the election of officers 
was declared as follows :—President, Mr. Charles 
Day. Vice-Presidents: Colonel A. E. Davidson 
and Sir Ernest W. Petter. Members of Council : 
Mr. E. Bruce Ball, Mr. 8S. B. Freeman, Eng. Vice- 
Admiral Sir George G. Goodwin, Mr. F. Samuelson, 
Mr. W. A. Stanier, Major 8. J. Thompson, and 
Mr. R. Wailes (associate member). The following 
past-presidents were also appointed to serve on the 
Council: Lt.-Colonel E. Kitson Clark, Mr. William 
Taylor, and Mr. A. E. L. Chorlton, and the chairmen 
of the local branches were co-opted in the same 
capacity. 

Mr. Chorlton then vacated the chair in favour of 
Mr. Charles Day, the president for the coming year, 
and in doing so referred to the important part 
played by Mr. Day in the introduction and develop- 
ment of the compression-ignition engine in England. 
In addition to his scientific attainments, Mr. Day 
had taken a keen interest in education. Mr. Day 
had joined the Institution in 1896, and had served 
it for a number of years as member of Council and 
vice-president. 

Mr. Day, having taken the chair, after thanking 
Mr. Chorlton and stating that he would do his best 
to uphold the dignity of the office to which he had 
been elected, said that he attributed his present 
position to the formation of the local branches. 
Prior to this it has been impracticable for him, and 
others similarly situated, to take an active part in 
the work of the Institution. Now it was possible 
to meet together and hear and discuss papers else- 
where than in London. He thought that the 
increasing membership was largely due to these 
facilities. The admission of the chairmen of the 
local branches was of great benefit in keeping the 
members at large informed of what was being done, 
and, owing to the diversity in training and practice 
in the different districts, it also widened the outlook 
of the Council as a whole. 

Dr. H. 8. Hele-Shaw, past-president, then rose to 
propose a vote of thanks to the retiring president. 
Mr. Chorlton had, in spite of a serious illness in 
the late summer, done an enormous amount of work 
for the Institution. As a Member of Parliament, 
he had further upheld the position of the mechanical] 
engineer before the Government, and his presidential 
address dealing with the activities of the engineer 
in relation to life effectively answered the fallacies 
about mechanisation put forward by the economist, 
financier and politician. 

Mr. R. W. Allen, past-president, seconded, and 
the motion being put to the meeting the vote of 
thanks was carried with acclamation. 

Mr. Chorlton, in acknowledgment, said that in 
addition to trying to carry out the duties of his 
late position he had endeavoured to keep a specific 
object in view. This object was to advance the 
status of the Institution in this country and in the 
eyes of the world. He had sought to make public 
its activity in such matters as research and educa- 
tion, and in important affairs outside the Institu- 
tion’s domestic concerns ; its claim to be heard had 
been advanced, as for example, in the Committee 
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dealing with water and gas supplies. Mr. Chorlton|the complicated questions of condenser design. Mellanby’s comments, Mr. Winstanley and he had 


then referred to the recently instituted Inventions 
Committee, changes in the form of the Journal, 
re-decoration of the Institution premises, &c., and 
concluded with a tribute of appreciation for the help 
given to him during his term of office by the secretary 
of the Institution and his staff. 

Surrace CONDENSING PLANT. 

Mr. Day then called upon Mr. H. L. Guy and 
Mr. E. V. Winstanley to present their paper entitled 
** Some Factors in the Design of Surface Condensing 
Plant.” We commenced to reprint this paper in 
abridged form in our issue of February 9, on page 
159 ante, and continued it on page 204 ante. The 
paper was originally read before the North-Western 
Branch at Manchester on February 1, and a report 
of the discussion at that meeting follows this report 
of the London discussion. 

At the meeting now being dealt with, the paper 
was read in brief abstract by Mr. Winstanley, after 
which the discussion was opened by Mr. W. M. 
Selvey, who first recalled some experience of about 
30 years ago, when attempts to secure high vacuum 


began. At that time the best figure corresponded 
to K 450. The introduction of the kinetic air 


pump had changed the situation, but for a long 
time design was mainly empirical. He was not 
sure that it had passed entirely out of that stage 
yet. An ideal condenser from a heat dissipation 
point of view was mainly a couple of rows of tubes 
placed diametrically across the condenser, but this 
led to an enormous shell. A large condenser tended 
to heat conservation and was more difficult to 
design economically than a small one. The simplest 
way to reduce the shell was to shorten the length 
of the strip of tubes by zig-zag folding, eurling it 
into a ring, &c., but it was always a handicap for 
steam to have to pass through any barrier of tubes 
in order to get to the last tube, where the process 
was ended. These tube dispositions might be com- 
pared with those of Fig. 2 in the paper. The data 
in the paper provided no certain indication of what 
was the effect of steam velocity on the rate of 

The authors had assumed that a 
was formed in condensation. He 


condensation. 
water film 
dissented. 
point sources by the formation of drops, which 
seemed to be the reverse process of steam bubble 
formation. It was not clear as to what occurred 
when the molecules of water formed from the 
molecules of steam and how the energy was dissi- 
pated. The cylindrical form of a condenser tube 
was essentially bad, a stream-line form such as 
applied to economiser tubes was better, but perhaps 
impracticable, 

The work of Eagle and Ferguson had been 
generally accepted, and from Fig. 6 of the paper it 
seemed to him that K,, 


be a reasonable commercial value. When, with very 


low friction loss, cases occurred with values of | 
K > 2,000, he thought this was largely due to the 


disposition of the steamflow and surface disposition. | 


He disagreed with the modification proposed for 
Grashof's formula. In any case, 
t, — t, should not be mixed up with heat trans- 
mission and the dragging in of pressure drop to 
father it was a doubtful expedient. He would 
prefer a simpler method of obtaining K in order 
to assess the relative merits of different designs. 


This was K am! s where K was B.Th.U. 


W 

~ log, 

S ir*.¢ . 
per square foot per hour per degree Fahrenheit ; 
S the surface in square feet; W, water quantity 
in lb. ; and ¢, was a more appropriate symbol for ¢,. 
The value of ¢, — t, could be used independently in 
the assessment. He would like to refer to the classic 
experiments of Professor Josse on condensers, in 
which it was shown that the heat transmission in 
the air-rich vapour stage was not very different 
from dry air, i.e., between K = 2 and K It 
ought to be possible to start at the vapour end and 
work backwards to find the surface which must 
actually be employed in dealing with vapour. He 
believed evidence in favour of values of K, > 2,000 
would soon be sensed, and perhapse lucidated, by 
following up the experimental method illustrated, in 
Fig. 10 of the paper. 

Eng. Vice-Admiral H. A. Brown said the paper 


5. 


eontained a large amount of constructive data on 


Condensation appeared to take place at | 


1,100 or 1,200 seemed to | 


the difference | 


Particularly suggestive were the experiments to 
| determine the work done at different points of a 
|condenser. These might ultimately indicate how 
| better use might be made of the material employed 
| in construction and weight might thereby be saved, 
jan important point in marine installations. He was 
|interested in the careful observations made on the 
| effect of scale and dirt on condenser performance, 
whilst the subject of pressure drop on the circulating 
|water were helpful. This was a troublesome 
| problem. Cases of ships operating in tropical waters 
| suffering from undue scaling up of condenser tubes 
had occurred. They had been dealt with by the 
drastic, but effective, method of cleaning by sand 
blast. Messrs. Metropolitan-Vickers ought, he 
considered, to be complimented on their enlightened 
action in permitting this data, for which they had 
provided the funds, to be made public. Most firms 
which had amassed valuable information of the kind 
kept it to themselves. 

Mr. Jenkins observed that the authors had stated 
that the flow of the steam across the tubes was 
taken to be at right angles to the flow of the water 
in them. This could only occur if the exhaust 
opening was as long as the tubes, a condition that 
did not usually obtain. The more usual dimensions 
of the exhaust opening caused part of the steam 
to flow obliquely across the tubes. He thought, 
| then, that the mean temperature should lie some- 
| where between the values stated. The authors had 
also remarked that the difference between the 
| vacuum temperature and that of the circulating 
| water was 23 deg. to 24 deg. F., and represented 
the economic vacuum for industrial plants and 
power stations other than those intended to operate 
on very high loads. He submitted the value did not 
apply to such plants where the water supply was 
restricted or where payment had to be made for 
the use of circulating water as was the case in 
several power stations in this country. He thought 
also that the difference should be progressively less 
as the water temperature increased, and discussed 
at some length the conditions regulating the correct 
supply of circulating water. 

Professor A. L. Mellanby referred first to some 
early experiences in connection with experimental 
condenser work. He thought the authors had 
somewhat neglected previous work. As an example, 
he would refer to a paper by Prof. R. L. Weighton* 
read before the Institution of Naval Architects in 
1906. Many of the points raised by the authors had 
been treated in that paper, and Prof. Mellanby 
described the way in which some of these had been 
dealt with by way of illustration. As to the way 
in which the steam actually condensed, he had 
watched the process in condensers through glass 
windows and with effective internal illumination. 
He had never seen any indication of a film. Separate 
drops would form, to coalesce and then fall off. 
| At the same time he would not say definitely that 











| no film existed, as if it were a few thousandths of an 
inch thick it would be hardly discernible. But 
supposing one did exist, Callendar had shown that 
a film formed during rapid condensation behaved 
quite differently from the ordinary quiescent film 
and that there was no difference in the rate of 
condensation whether a film existed or not. 

Mr. H. L. Guy then replied. He could not agree 
with Mr, Selvey that the use of the Grashof formula 
was superfluous. Possibly in checking the per- 
formance of a condenser against a guaranteed figure 
some simple means might be used, but from the 
point of view of design and development, it was 
necessary to study the question from every angle. 
He thought rather much stress had been laid on 
the actual process of condensation. He agreed that 
it occurred in drops on the upper rows, but when 
the lower tubes were bombarded by constant 
streams from above it was difficult to imagine the 
same process taking place in that part of the 
condenser. He was much interested in Admiral 
Brown’s reference to the cleaning of condenser 
tubes by sand-blasting, and would like to have 
further details of the method. He did not think 
the oblique impingement of the steam on the tubes 
referred to by Mr. Jenkins would have any serious 
effect on the results obtained. As to Professor 


* ENGINEERING, vol. ixxxi, page 497 et seg. (1906). al 





gone through all the literature on the subject and 
had verified a number of earlier experiments whilst 
carrying the general questions further. He mizht 
say that it was a source of satisfaction to them 


| both to find that the results of their laboratory work 
| had been borne out in actual practice. 


He regretted 
that the interesting problem of syphonic efficiency 
had not been discussed. He would expand his reply 
in writing for the Proceedings. 


As we have already stated, the paper by Mr. H 
L. Guy and Mr. E. V. Winstanley, on “Som 
Factors in the Design of Surface Condensing Plant,” 
was also read at Manchester, on February 1, before th: 
North-Western Branch of the Institution of Mechanica] 
Engineers. An account of the discussion at the Man 
chester meeting follows. 

The first speaker was Dr. G. G. Stoney, who said 
that it appeared to him that the paper presented, 
for the first time, a really scientific examination of 
what went on in a condenser. It might be said that 
the object of a condenser was to get the difference 
between the steam temperature and the inlet water 
temperature to a minimum, consistent with other 
factors such as size, cost, pumping power, &c., also 
that the temperature of the condensate should be as 
high as possible. The importance of the matter was 
illustrated by the fact that about 4 deg. F. in the 
temperature difference or about 14 deg. F. in the 
condensate meant a saving of about 1 per cent. There 
should, further, be small loss from the turbine blades 
to the condenser and, if possible, some of the terminal 
or throw-away loss should be recovered. These latter 
involved good exhaust arrangements. As regarded 
distribution of tubes, he suggested that condensers 
F and H, Fig. 2, might be improved by wide-spaced 
triangular pitching, instead of radial pitching, at the 
outside of the tube nest. The method of testing for 
individual tube heat transmission might be varied 
by an alternative which did not require any special 
tubes and could be applied to any existing condenser. 
This would be to have a thermocouple on the end of a 
tube which would slide through a ball and socket connec- 
tion in the side of the water box or a flexible rubber 
or leather connection. The thermocouple could 
passed over the surface of the tube plate to any desired 
point, and the temperature would be that of the water 
issuing from the tubes at the particular spot selected. 
The position of the thermocouple could be determined 
by simple indicator gear, and by having one couple 
at each end of the condenser, the temperature drop at 
any point of the tubes could be ascertained. The 
velocity could be determined from the quantity of cooling 
water and the area of the tubes. Such an arrangement 
would involve the provision of a few handholes only 
in the sides of the water-box. Dr. Smith’s analysis 
in Table I of the values of t,, under various conditions 
was most valuable, and an interesting deduction was 
that the simple arithmetical mean temperature differ- 
ence would represent the probable conditions, a 
deduction which considerably simplified calculation. 

Mr. W. J. Kearton commenced by showing that 
formula 6 of the paper could not be held to be rigorously 
correct for a two-pass condenser. In considering 
mean temperature difference, he said, it should be 
remembered that Grashof’s formula was based on 
the assumptions that K was constant and that the 
gain or loss of heat of each fluid was proportional to 
the change of temperature that the fluid underwent. 
The first assumption did not apply to actual condensers. 
especially when they were underloaded and, whilst 
the second applied to the water, it did not apply to the 
air-vapour mixture in the lower part of the condenser, 
particularly when that was underloaded. Mr. Kearton 
then discussed the effect of a water film on a tube in 
calculating the heat transmission coefficient from the 
steam to the tube. He had made a number of experi- 
ments on a small four-pass condenser and could 
support the authors’ remarks on the effect of loading 
on the rate of heat transmission in the different parts 
of a condenser. 

Mr. W. A. Dexter, referring to the statement in the 
paper that the vacuum could be sometimes improved 
by removing 20 per cent. to 30 per cent. of the tubes 
of a condenser, said that the experience of his firm in 
converting a number of condensers, both land and 
marine, provided verification. In some cases the removal 
of tubes secured improvement by giving access to the 
remainder, in others new tube plates with the tubes 
arranged on the Delas principle had been fitted. This 
alteration gave even better results. In many such 
installations the air pump was of the reciprocating 
type, and increased efficiency had been obtained by 
introducing a steam ejector as an augmenter between 
the condenser and the pump. The paper assumed 
that there must be a drop in steam pressure across 
the tubes and the formule were arranged to corres} nd. 
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There were, however, cases in which there was no 
pressure drop, and the authors had quoted a case in 
which the drop had changed from positive to negative. 
It was difficult to see how a condensate temperature 
equal to the temperature corresponding to the vacuum 
could be obtained and that at the same time there 
should be a drop in pressure across the condenser 
The condensers shown in Fig. 2 were all of the cylindri- 
cal type, but the shallow boat-shaped type gave very 
good results with no measurable pressure drop. The 
type shown in Fig. 10 appeared to correspond with 
condenser G of Fig. 2. The results emphasised the 
desirability of short passages through the tube nest. 
The high coefficient values where the tubes were in 
the direct line of the steam flow were noticeable, and 
an important point was that uniform flow of steam 
through the exhaust opening and in a direction normal 
to the tube nests should be arranged for. In this 
connection, it was desirable to have very open pitching 
of the tubes where the steam came first into contact 
with them, or the length of the passage should be a 
minimum. The flow of steam through the condenser 
should be in one direction from the point of inlet 
to the point where the air entered the air-cooling cham- 
ber, as this allowed full advantage to be taken of the 
kinetic energy in the steam towards maintaini 
pressure, with consequent reduction in volume of the 
air vapour mixture to be withdrawn. He had checked 
over a number of recent condenser tests and it would 
appear that the curves shown in Fig. 8 should give an 
ample margin with clean tubes. An examination of 
the test results of several Mirrlees-Watson condensers 
showed that the apparent values of K,, found from 
examples of varying design, ranged from 1,220 to 2,300. 
One condenser of boat-shaped design, which had given 
very good results, showed one or two values well over 
3,000. As to the provision which should be made 
to cover average fouling of tubes, the common practice 
of specifying that 10 per cent. of the tubes should be 
plugged in the acceptance tests might lead to difficulties 
if the situation of the tubes so plugged could not be 
agreed upon. It was only fair that they should be 
evenly distributed throughout the nests, but it was 
well worth considering whether there was not some 
more satisfactory method of ensuring that a suitable 
allowance had been made for non-clean tubes. 

Mr. G. Arrowsmith, after some comments on the 
development of condensers, said that, in dealing with 
the modern condenser, the authors had confined 
themselves to an arrangement in which the air was 
removed from the centre of the shell. He had, however, 
tested a number of large condensers designed on a 
different principle in which the reduction, to practically 
a negligible quantity, of the pressure drop over a large 
proportion of the tubes was secured by the formation 
of very ample steam paths directly from the top to 
the bottom of the condenser, the spaces between the 
lanes being filled with tube batches of comparatively 
small depth. Near the bottom a relatively small 
group of tubes was protected from the main steam 
flow and a portion of the protected tubes arranged to 
form an efficient air cooler through which the air was 
drawn on its way to the ejector. Typical test figures 
from a condenser with a shell of 12 ft. 6 in. in diameter 
were :— 





Light 





~ | Normal Overload 
duty. | duty. | duty. 
| | 
| In. Tn. } Tn. 
Pressure drop over first | 
90 per cent. of tubes ..| 0.004 0.025 0. 08 
Pressure drop over re- | 
maining 10 per cent. | 
including air cooling | 
sections .. ae Hi ae % 0.325 | 0.4 


On the heaviest load, over 90 per cent. of the tubes, 
the pressure drop corresponded to barely 1 deg. F. 
in the saturation temperatures of the steam. The 
larger drop over the remaining tubes was of relatively 
small importance to the average mean temperature ; 
it was, in fact, really a measure of the power of the 
ejector rather than the design of the condenser itself. 
He would, therefore, criticise the figures in Table I, 
as they only showed the effect of pressure drop when 
it occurred uniformly throughout the condenser, a 
condition not applicable to many designs, and they 
tended to exaggerate the effect for a condenser running 
at a high vacuum. 

Mr. K. Baumann said that the authors had set 
themselves the great and difficult task of finding 
‘ome relationship between the results of condenser 
tests under laboratory conditions and those obtained 
in industrial condensing plants. The results were 
the fruit of long years of labour. Formerly, many 
purchasers specified the surface required for their 
condensing plant, a practice which had caused designers 
to look into the question of maximum surface at 
minimum cost. When the matter of surface was left 
‘o the designers, development had proceeded rapidly 


with the result that nowadays the surface was seldom 
more than, 1 eq. ft. per kilowatt as against the 2 sq. ft. 
or so of 10 to 15 years ago. Referring to Case B, in Fig. 4, 
the authors showed that the pressure drop from top 
row to bottom row was the same over the full length 
of the tubes. Actually, that was a condition which, 
with the condenser shown, would not be possible. 
The conditions shown in Case B could only be obtained 
if the resistance at the top end of the inner tubes was 
artificially increased by making the pitch of the tubes 
smaller at one end than the other. In a single-flow 
condenser, if that were done, it would mean that one 

of the condenser became inactive. This was 
an additional reason why a single-flow condenser 
was not as efficient as a two-flow one. 

Mr. G. A. J. Begg showed a slide giving the results of 
tests carried out on a condenser of about 5,000 sq. ft. 
surface for comparison with the results of the tests 
shown in Fig. 8 of the paper. From this comparison, 
it appeared to him that the overall heat transmission 
as given in the paper was on the large side. The 

icular condenser concerned had its steam side 
ept clean by the I.C.I. degreasing plant. Corrosion 
in the turbines when standing was prevented by inject- 
ing a small quantity of oil into them just prior to 
shutting down. This had a tendency to collect on the 
outside of the tubes when the machines were again 
at work. The ing operation consisted of insert- 
ing trichlorethylene in the bottom of the condenser 
at which point steam tubes were placed. When steam 
was turned on, the resultant vapour rose up through 
the condenser, water being put through the top row 
of tubes. The whole of the tubes were completely 
ya by the process. 
; Mr. C. E. Stromeyer thought that the mathematical 
treatment of the subject was somewhat impaired by 
dealing with the steam flow as if it were air. In reality, 
the conditions were widely different. Air passing 
over a tube transferred some of its heat and then, for 
the most part, passed on, whereas the steam was 
transformed when striking the cold surface. He would 
not be surprised if it were discovered that little saddles 
of air accumulated on the tops of the tubes. 

Mr. A. T. J. Kersey queried the possibility of the 
falling water in a condenser not having time to cool 
properly. Referring to the formula for pressure drop, 
dp, and the curves of actual experimental results, 
it certainly seemed that the pressure drop was approxi- 


mately proportional to Use but it was not clear why 


it should be proportional to the D of the diameter 
of the condenser. 

Mr. J. C. Oakden dealt with Fig. 10 of the paper. 
There were at least three separate effects occurring 
simultaneously. That of the condensate was the 
least and appeared to be entirely masked by the other 
two. The effect of steam velocity and air seemed to 
be greatly interwoven in so far as the variations of 
conductivity were so great that it could not be consi- 
dered that they were due to steam velocity alone, and 
it would appear that the variations were very probably 
due to air being in the stream. Possibly the main 
effect of steam velocity would be the removal of air 
from the tubes. It was mainly important because 
of its scavenging action. That one tube had no heat 
transmission at all would indicate that the steam 
velocity at that point was almost nil. There should, 
of course, be no such thing as a redundant surface in a 
condenser. In such a case the air scavenging was not 
efficient. It had been pointed out in the paper, in 
discussing Fig. 10, that the heat transmission rates 
on the alternator side of the condenser were very 
much greater than those on the turbine side. This 
seemed to show that the velocity of the steam at the 
condenser inlet was by no means uniform, and it 
appeared probable that the ene of the steam was 
definitely tes used to scavenge the air from one side 
of the condenser only, thereby improving the heat 
transmission. Possibly, even, a condenser could be 
designed with intentional high steam velocity on one 
side to effect scavenging. 

Mr. R. J. Eldred also dealt with Fig. 10. He 
observed that the natural flow of the steam was towards 
the alternator, and that the kinetic energy only of the 
steam should be conserved to secure the desired 
velocity. Normal practice was to use baffles to direct 
the steam. That these were only partially effective 
was shown by the figure since by far the greater amount 
of heat was abstracted on one side. Further baffling 
would tend to losses from friction, &c. Would it 
be possible, he asked, to utilise the natural flow of 
the steam, by having one volute path only encircling 
the steam nest? Mr. Eldred then showed a slide 
of a suggested two-pass single volute condenser. 

Mr. Winstanley first replied to the discussion. As 
to Dr. Stoney’s suggestion of increasing tube pitch 
in certain designs—this had been tried in the United 
States and had not been found to improve matters very 
much. The main object of the paper was to show that 


mission, and not to show how it could be reduced. Dr. 
Stoney’s suggestion as to thermocouples was interest- 
ing and the method was attractively simple, but there 
was a difficulty in that the flow of water through con- 
denser tubes was not uniform. Tests in the United 
States, for example, had shown that the water in 
certain tubes was actually reversed in flow. Mr. 
Kearton had commented on formula No. 6. This was 
the ordinary engineer’s method of trying out things. 
On the assumption of constant heat in each pass, they 
had applied the Grashof formula to each pass. Thanks 
to the cross-flow formula now available, which they 
believed represented actual conditions more closely, 
it had been possible to make a comparison between 
the two methods of analysis, as had been done between 
Case 1 and Case 5, in Table I, both of which had been 
worked out for constant heat in each pass. 

Mr. Guy then continued the reply. Mr. Dexter, he 
said, had mentioned a number of test results. He 
would be pleased to see these and, if possible, to assist 
in the investigation of the case in which the heat 
transmission value was over 3,000. Both Mr. Dexter 
and Mr. Arrowsmith had one point in common. One 
had said that it was desirable to keep the air-steam 
mixture flowing in one direction, and the other that 
it was preferable to take the air out at the bottom of the 
condenser. The authors had, however, pointed out 
that the dynamical and gravitational effects on the 
air were practically negligible. Mr. Arrowsmith’s 
figures of very small pressure drops obtained on certain 
condensers were interesting, but it might be pointed 
out that the important thing was to control and allow 
for the pressure drop when it got to small dimensions, 
and it might not be either desirable, or the best solution, 
in a particular case, to get a pressure drop of, say, 
0-001 in., instead of one of 0-1 in. or 0:15 in. It was, 
perhaps, hardly necessary to mention in connection 
with Mr. Baumann’s appreciative remarks that the work 
they had undertaken had all been carried out under 
Mr. Baumann’s ultimate direction. Mr. Baumann 
had pointed out that to make any sort of success of 
a single-flow condenser, it was necessary to arrange, 
in some way, that the pressure drop should be equal 
through the condenser. It was exactly that condition 
which they thought’ would result in the single-flow 
condenser being brought fairly closely into line with 
the case that had been taken. The results thrown on 
the screen by Mr. Begg showed rates of heat trans- 
mission much below their curves. Possibly the explana- 
tion was that the cleaning of the tubes on the steam side 
had not been so complete as Mr. Begg thought or, 
more probably, there might have been a considerable 
amount of air in the condenser. 

The point raised by Mr. Stromeyer as to the impinge- 
ment of the steam on the tube surface was a little 
difficult to deal with, as the tube was covered with a 
water film, and the velocity at which the steam hit the 
tube could not be accurately ascertained. Mr. Kersey 
had referred to the temperature rise of the condensate. 
The hypothesis that the falling water had not time 
to cool would be difficult to investigate. Inside a 
condenser the rate of precipitation was from 1 ft. to 
2 ft. per hour, and if it were remembered that the 
record for a thunderstorm was about 2 in. per hour 
it would be realised that the speed at which the changes 
occurred were very high. Even if the water did not 
cool immediately, there were other conditions inside 
the condenser which should mix it very thoroughly 
before it got to the bottom. As regarded the formula 
referred to by Mr. Kersey, it was dimensionally ques- 
tionable, the reason being that they had used D as if it 
were a number, because they intended it for a number, 
that is, it represented the number of tubes crossed. 
He would conclude by saying that Mr. Eldred’s sugges- 
tion had, in some sense, been anticipated by the 
authors. 








Tue Forrest or Dean Coiuery : ErratumM.—tIn the 

raph in our *‘ Notes from the South-West ” bearing 
the above title, which appeared on page 177 ante, we 
stated that Messrs. Henry Crawshay and Company, 
Limited, Cinderford, Gloucestershire, had senehal the 
best seam in the Forest of Dean, which has not hitherto 
been worked. Messrs. Crawshay inform us that this is 
incorrect ; The Coleford Highdelf seam, which is the one 
in question, has been, and is still een. worked by some 
half-a-dozen collieries in the neighbourhood. They state 
that it is practically the only seam which is now being 
mined to any large extent. 


Tue Instirute or Merats.—Particulars of the first 
educational tour organised by the Institute of Metals 
have recently been issued. The tour will take place in 
um from April 8 to April 14, between which dates 
mt members will have an opportunity of visiting 

large metallurgical establishments and of seein 
something of Brussels, including ite University, an 
Bruges. The cost per head will be 61. 10s, Students 
and junior members iri to participate in the 
tour should communicate with the secretary of the 
Institute, at 36, Victoria-street, London, 8.W.1, as soon 
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pressure drop existed and how it affected heat trans- 


as possible. 
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PORTABLE ELECTRIC HOIST. 

Now that a supply of electricity is becoming avail- 
able, even in the more remote parts of the country, 
economy in time, labour and cost can often be secured 
in more than one industry by the use of a motor- 
operated hoist, such as that manufactured by Messrs. 
Holman Brothers, Limited, Camborne. A view of 
this hoist, which has a lifting capacity of 2,000 Ib. 


and rope speeds of 125 ft. or 165 ft. per minute, | 


depending on whether it is driven by a 7-5-h.p. or 
10-h.p. motor, appears in Fig. 1, while its construction 
will be clear from the section, which is given in Fig. 2. 
As will be seen, the hoist is mounted on a bedplate, 
so that it can be fixed either to a floor or foundation, 
und a clamp is also provided, so that it can be secured 
column stretcher bar. The cast-steel bed 
plate carries the gear-box, to the outer end of which 
the overhung motor is attached, the drive from the 
latter being through a nickel-chrome steel pinion and 
carbon-steel spur wheel, which is secured to an inter 
shaft The second 
pinion, 


to a or 


earried in ball bearings. 


w“ hic h 


mediate 
motion 


is also of nickel-chrome steel, | 
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is formed integral with this shaft and meshes with a | 


wheel keyed to the drum shaft. The drum, which is 
built up of steel tubes and plates for the sake of 
lightness and strength, is 8 in. in diameter and 13 in. 
wide with a flange 17} in. wide, and is capable of 
carrying either 1,500 ft. of g-in. rope or 870 ft. of 4-in. 
At the opposite end of the drum shaft from 
the motor is a sun wheel and an internal spur ring with 
which two pinions gear. These pinions are both free 
to rotate 
clutch-race This clutch race 
of the 
second bearing for the hoist 


rope 


is mounted on a turned 
portion 
Both the flange of the 
drum at the motor end and the clutch-race are encircled 
by Ferodo-lined bands, which are tightened by hand- 
operated toggle gear. The first of these flanges forms 
a brake race, and teeth are formed round its circum- 
ference. When a sprag engages with one of these 
teeth, a load can be held suspended. A spring prevents 
the sprag from coming into operation accidentally. 
As regards operation, the motor is first started with 
hoth the clutch and brake bands tight, so that it 
revolves the drum shaft. When the brake band 
released, a positive drive is transmitted to the drum, 
while when the brake band is tightened and the clutch 
band released the clutch race revolves and the drum 
is held stationary. The motor can therefore be started 
up light and run at constant speed in the same 
direction, irrespective of the starting and stopping of 
the drum. Both clutch and brake can be applied 
gradually and will remain on without being held. 


is 


THE SOCIETY OF GLASS 
TECHNOLOGY. 

An Ordinary General Meeting of the Society of Glass 
Technology was held in University College, London, on 
Wednesday, December 13, 1933, the President, Mr. G. V 
Evers, being in the chair. Two papers were presented, 
one being “ The Strength of Glass,’ by Mr. J. B. 
Murgatroyd. In this, Mr. Murgatroyd discussed the 
strength of glass with reference to its surface condition. 
He described tests made on the thermal endurance of 
glass bottles which had been purposely scratched, the 
results showing that scratches greater in magnitude than 
those deduced to be present by Mr. A. A. Griffith lowered 
the thermal endurance. Smaller scratches did not affect 
this property of the glass. The effects produced by 
fusing substances on the glass to reduce the surface 
tlawa were described. The strength of glass was con- 
sidered as dependent on the chance of a surface flow 
being correctly oriented to the principal stress, this 
being applied by the lecturer to the thermal endurance 
of rods. From the theory expounded it was deduced 
that the phenomenon of fatigue under repeated alter- 
nating stresses should not be exhibited by glass, and 
that strong glasses should have weakly defined tran- 
sition points. The conditions for producing strong 
glasses were discussed and it was emphasised that 
methods of testing the strength should be performed 
under very definite conditions of heat and surface 
treatments, and that thr size of the test piece should 
be known. Surface treatment was stated to be the 
greatest factor affecting the strength of glass. 

The second paper was entitled “ The Behaviour of 
Glass when Slowly Heated, with Special Reference 


to the Thermal Expansion,” and was by Dr. 
E. Seddon, and Prof. W. E. 8. Turner. This 
paper reviewed work which had been done by a 


| 


| 


on their spindles, which are carried in «| 


cast-iron pedestal, which forms the | 
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behaviour of glass as a super-cooled liquid, and at a 
slow rate of heating had found the transformation 
point and the softening point to coincide, Salmang 
probably laid too much emphasis on this super-cooled 
state of glass. The present paper dealt with experi- 
ments made on the thermal expansion, from room 
temperature to the softening point, of seven glasses 


number of experimenters on the expansion of glass,| varying widely in composition, and including fused 


and discussed whether glass behaved as a true liquid | boric oxide. 
or as a solid. It showed how the effect of strain on| at rates of 1 deg., and of } deg. per minute. 


Specimens of standard size were heated 
The 


the thermal expansion curve, or the electrical resistance | results showed that, with special exceptions, the 
curve, with temperature, indicated that release of strain | thermal expansions measured up to 400 deg. under 


could take place at quite low temperatures. 
ably glass in the apparently rigid condition was still 
a viscous material. Salmang had emphasised the 


Presum- | the two rates of heating did not differ by more than 


4 per cent. In no case could the softening point be 
reduced to coincide with the transformation point, 





although both points suffered slight change. Deter- 
minations made at very slow rates of heating were of 
interest in studying the constitution of glass, but for 
practical purposes, specimens of 5 mm. thickness need 
not be heated more slowly than 1 deg. per minute. 





LyrerNaTionaL Arr Post Exarsrtion.—The third 
International Air Post Exhibition will be held at the 
Royal Horticultural Hall, Vincent-square, Westminster, 
London, 8.W.1, from May 7 to 12. The first exhibition 
was held in Paris in 1930, and the second in Danzig 
1932. The main objects of the exhibition, the name 0! 
which has been shortened to ‘* Apex,” are to popularise 
the use of the Air Mail and to encourage the development 
of civil aviation, The organising director is Mr. F. J- 
Melville, 10a, Ardberg- , Herne Hill, London, 8.E.24- 
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VALVE SEAT WEAR* 


By C. G. WrttraMs, M.Sc. 

THB investigations on valve-seat wear have now 
been proceeding for about a year and, although a 
stage of finality has not yet been reached, it is con- 
sidered that sufficient data have now been obtained 
to warrant the issue of a preliminary report. The 
present report is divided into two sections. The first 
describes wear tests, with particular reference to the 
influence of temperature and valve-closing velocity, 
while the second section deals with the results of 
measurements of exhaust valve and seat temperatures 
on various engines. Experiments are still being con- 
tinued on various aspects of the problem. 





an absorption-disec type instrument, was checked 
against an electric furnace, and experience showed 
that valve temperatures could be measured to within 
an accuracy of about +2 deg. C. The valve seat 
inserts were of the screwed-in type, and their tempera- 
ture was measured by inserting a thermocouple in a 
}-in. diameter hole drilled to within about ¥ in. of 
the seating surface. This necessitated drilling a small 
hole in the insert in line with a similar hole in the 
cylinder block. The composition of the valve seat 
inserts used in all the tests described in the present 
report was 3-33 per cent. C, 0-59 per cent. C.C., 
2-05 per cent. Si, 0-58 per cent. Mn, 0-43 per cent. P, 
0-29 per cent. Cr, and 0-10 per cent. Ni, and the 


For example, | Brinell hardness was 210. 
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comparative wear measurements have already been 
carried out on various insert materials, and a large 
number of additional materials are now available for 
test, but it is hoped to deal with these and other 
results in a later report. Mr. H. A. Young assisted 
very ably in the experimental work described in this 
report. 
Weak TEsts. 

These tests were carried out on a special machine 
kindly supplied by the Associated Equipment Com- 
pany, Limited. The machine, Fig. 1, consists 
essentially of part of an overhead-valve A.E.C. cylinder 
head, the place of the cylinder barrel being taken by 
a gas-heated muffle. The latter is supplied with 
gas from the mains and with air under pressure from 
a blower, the temperature in the muffle being varied 
according to requirements, but usually being of the 
order of 1,100 deg. C. The inlet valve is permanently 
closed, while the exhaust valve is operated in the 
normal manner through an overhead camshaft, which 
chain-driven by an electric motor. Thus, the 
exhaust valve is subjected to the radiant heat from 
the muffle and, in addition, to the products of com- 
bustion which pass between the valve and its seating 
when the valve opens. These products are taken 
away through an exhaust pipe. The cylinder head 
is cooled by thermo-syphon circulation; the water | 
has an outlet temperature of 75 deg. C., and is cooled 
ih & conventional radiator. Lubrication of the} 
exhaust valve stem is by means of oil splash from the 
camshaft, which runs in an oil bath. 

Measurements of the exhaust valve temperature | 
were made by means of a Bowen “ Optix ” pyrometer, | 
the radius or neck portion of the valve being observed | 
through a small peep-hole drilled in the exhaust port. 
The maker’s calibration of this pyrometer, which is 


see 


18 
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Valve sinkage was measured by means of a special 
micrometer held in a fixture which could be bolted to 
a machined face on the cylinder head, the micrometer 
making contact with the tip of the valve stem. The 
procedure before beginning a test was, therefore, to 
take a reading with the micrometer, after which the 
micrometer was removed, the rocker arm fixed in 
position, and the tappet clearance adjusted to the 
required amount. 
day at a camshaft speed of 1,250 r.p.m., measurement 
being made the following morning with the micrometer, 
the sinkage being the change in reading. Tappet 
clearance was then readjusted to its previous value 
and the test continued for another day, and so on. 
Experiments under one set of conditions would usually 
be continued for at least 50 hours, or until it was 
considered that the rate of sinkage had been determined 
with sufficient accuracy. 

Early in the tests it was realised that mere measure- 
ment of valve sinkage would not differentiate between 
wear occurring on the valve seat insert and wear and 
distortion occurring on the valve itself. For each 
set of runs, therefore, a new valve and insert were 
used, the width of the insert seat being accurately 
measured and, in addition, the measurements indicated 
in Fig. 2 were made on the valve. The former measure- 
ments enabled the actual sinkage due to wear of the 
insert to be determined from the widening of the 
seat, while the latter measurements revealed distortion 


| or stretch in the head, neck or stem of the valve. 


Typical measurements of valve sinkage are shown 
plotted in Fig. 3. These readings were obtained 
with a valve of KE. 965 steel (0-41 per cent. C, 14-72 
per cent. Ni, 14 per cent. Cr, 2-07 per cent. W, 0-92 per 


| cent. Si, and 0-79 per cent. Mn), at an operating 


temperature of 715 deg. C., and with tappet clearances 
of 0-020 in. and 0-006 in. It will be observed that 


sinkage occurred at a fairly uniform rate, and that | by the impact is a determining factor. 


The machine was then run for a 





| 


| 











eight times that with the smaller clearance. Analysis 
of the valve-lift curve showed that, at a camshaft 
speed of 1,250 r.p.m., the closing velocities of the 
valve corresponding to tappet clearances of 0-020 in. 
and 0-006 in. were 2-4 ft. and 1-2 ft. per second, 
respectively, i.e., in the ratio of 2:1. Measurements 
of the seat and valve at the end of the tests, after a 
total running time of about 68 hours, showed that 
almost all of the sinkage was due to actual wear of 
the seat insert. No “dishing” of the valve head 
was observed in any of the tests, but there was a small 
amount of stretch in the head and neck of the valve 
which varied somewhat irregularly in the different 
tests, but which was of the order of 0-005 in. with the 


0-020 in. tappet clearance. The stretch with the 
Fig. 2. 


"™* The Arro ows Indicate where 


Measurements were made 
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0-006 in. tappet clearance was still less, varying from 
0 in. to 0-003 in., according to the temperature. 

Tests similar to those plotted in Fig. 3 were carried 
out at a number of different temperatures, and a 
summary of the results obtained with KE. 965 valves 
is shown in Fig. 4, in which the actual wear on the 
seat in 50 hours is plotted against valve and valve-seat 
operating temperature. When using a 0-020 in. 
tappet clearance, a rapid increase in wear occurred 
as the temperature was increased from 650 deg. C. to 
750 deg. C., but it is interesting to note that there was 
a fall in the rate of wear at still higher temperatures. 
It is not certain to what cause this fall is attributable, 
but it is suggested that it is probably related to the 
rapidly-falling hardness of the valve at excessively 
high temperatures. It is obviously impracticable to 
attempt to reduce wear by operating at temperatures 
in the region of 800 deg. C., so that the operating 
temperature should be as much below 750 deg. C. as 
possible. 

The foregoing results emphasise the importance of 
tappet clearance, and would appear to indicate, there- 
fore, that the stress induced in the contacting areas 
It is, there- 


the sinkage with the larger tappet clearance was about | fore, surprising that tests did not indicate that wear 











































246 


was dependent to any appreciable extent on the area | 
of contact between valve and seat. Four tests were | 
carried out at an operating temperature of 715 deg. C., | 
and with a tappet clearance of 0-020 in., the valve 
seat widths at the beginning of the tests being 0-0236, 
in., 0-035 in., 0-052 in., and 0-10 in. The results 
plotted in Fig. 5, show that the rate of wear was on | 
the order of 0-009 in. in 10 hours, and of 0-040 in. in 
50 hours over the whole range of valve-seat width 
studied. Further confirmation of this result is found 
in the fact that the rate of sinkage did not, on the 
whole, vary appreciably during a test, although the 
seat width was continually increasing. It would thus 
appear that seat wear is dependent on the total impact 
force, rather than on the impact force per unit area 

In addition to the foregoing tests carried out 
valves of KE. 965 steel, tests were carried out using 
valves of silchrome steel, the results of sinkage measure- 
ments for the two tappet shown, 
plotted in Fig. 6. It will be observed that there was 
a marked increase in sinkage with temperature for 


Fig.5. KE 965 VALVES. TEMPERATURE 715 DEG. 
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clearances being 













































| relation 


| of reducing the operating temperature constitute, there- 
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seat. There are other factors now under considera- 
tion, such as the influence of rotation of the valve on 
its seat, valve spring tension, insert material, &c. 
The tests, so far completed, have established a technique 
of experimental procedure and measurement which will 
facilitate the carrying out of these further investigations. 


TEMPERATURE MEASUREMENTS. 
The results discussed in the first half of this report 
emphasise the importance of operating temperature in 


to valve seat wear and valve distortion. 
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at full load, with optimum ignition advance and with 
normal mixture strength. 

Advantage was taken of the opportunities and 
facilities available at the different works to study a 
wide range of factors influencing valve temperatur 
As the most exhaustive tests were carried out on 
J.A.P. engines, these results are discussed first. 

J.A.P. Water-Cooled Engine.—A sketch showing 
the general form and dimensions of the cylinder head 
and exhaust port is given in Fig. 8, which also shows 
the arrangements made for measuring temperatures. 





Measurements of temperatures actually reached on 
modern engines and an examination of possible methods 


fore, an important aspect of the problem under con- 
sideration. 

Tests were carried out at various works on current | 
production models, by kind co-operation of the follow- | 
ing firms :—Messrs. J. I. Thornycroft and Company, | 
Limited; Messrs. J. A. Prestwich and Company, | 


Limited ; Messrs. The Austin Motor Company, Limited; 


Fig. 6. SILCHROME VALVES. 
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both tappet clearances, while the sinkage with the 
0-020 in. clearance was, once again, much greater than 
that with the 0-006-in. clearance. There was, how 
ever, an important difference between these results 
and those obtained with the KE. 965 valves. Whereas, | 
with the latter, the bulk of the sinkage was due to 
wear of the seat insert, in the case of the silchrome 
valves the sinkage was very largely due to stretch in 
the valve head, the wear on the valve seat in 50 hours 
never amounting to more than 0-005 in. and, in many | 
tests, being unmeasurable. The distortion observed 
was very largely in the form of “ dishing ’’ of the head 
as shown in Fig. 2. In Fig. 6 is shown plotted the 
amount of sinkage due to actual dishing of the head, 
compared with the total sinkage. 

These differences in the behaviour of KE. 965 and | 
silchrome steels were probably attributable to the | 
difference in strength anc. hardness of these steels at | 
high temperatures. Thus, in Fig. 7 the tensile strength | 
of these steels is shown plotted against temp« rature, | 
from which it will be observed that KE. 965 steel 
is much stronger than silchrome at high temperatures. | 

This might account for the greater abrading action 
of KE. 965 steel on the inserts and for its comparative | 
freedom from distortion, while explaining the much 
lower abrading action of silchrome and the com 
paratively high distortion of silchrome valves. Further 
tests are being carried out on valves of various other 
steels. 

The foregoing tests emphasise the importance of 
valve closing velocity (tappet clearance), valve tem 
perature, and valve material in relation to wear of the 


Fig. 11. VALVE SEAT TEMPERATURES ON 
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Messrs. Clement Talbot, Limited. The tests embraced 
a wide range of engine size, design, speed and operating ! 


TABLE OF PARTICt 


Series of tests were carried out from 1,500 r.p.m. to 
4,500 r.p.m. on three fuels : Shell No. 1, a 50/50 mixture 


| of Ethyl petrol and benzole, and methanol (97 per 


cent. methyl alcohol). It will be observed from Fig. 9 


| that, with petrol, the temperature increased uniformly 


with speed from 700 deg. C. at 1,500 r.p.m. to 800 deg 
C. at 4,500 r.p.m. The increase was somewhat less 
uniform, although of the same order, with the petrol- 
benzole mixture. The increase when running on 
methanol was, however, considerably less, this fuel 
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showing a decided advantage at the higher speed ; 
thus, at 4,000 r.p.m. the exhaust valve temperature 
was 735 deg. C. on methanol compared with 780 
800 deg. C. on the other fuels. The reduction obtained 
with methanol fuel is, of course, the result of its higher 
latent heat, which is 500 B.Th.U. per Ib. compared 
with 135 B.Th.U. per lb. for ordinary petrol. In 
addition, a methanol-air mixture contains 2} times as 
much fuel as a petrol-air mixture. 


LARS OF ENGINES. 


Capacity, litres 


Speed Exhaust 
Engine Bore x Stroke, Maximum | at Maximum| Valve 
mm. Per ».h.p. b.h.p. Diameter, in 
Total Cylinder. | 
| 
J_A.P. single-cylinder water-cooled 85-7 x 85-7 0-5 0-50 19-0 4,000 1} 
1.A.P. single-evlinder air-cooled racing 80-0 x 99-0 0-5 0-50 31-5 5,500 1% 
Thornyecroft, F.B.4 95-0 x 126-0 3-64 0-91 41-0 2,200 123 
Austin, 12 6 61-25 x 84-6 1-496 0-25 30-2 3,600 1s 
Talbot, 105 75-0 x 112-0 2-97 0-50 105-0 4,500 1” 


conditions, the main particulars of the engines being , 
given in the Table above. 

In every case the temperature of the radius or neck 
portion of the valve was taken through a } in. “ peep- 
hole ” drilled in the exhaust port, the instrumer.t used 
being the Bowen pyrometer. Exhaust gas tempera- 
tures were taken by inserting a thermocouple through 
the “ peep-hole * used for exhaust valve temperature 
measurements. The temperature recorded in_ this | 
way was, of course, a mean temperature, but it pro- 


| bably gave a correct indication of the heating effect of 


the exhaust gases, more particularly in relation to the | 
exhaust valve stem. In many of the tests, measure- | 
ments were also made of the valve seat temperature. 
This was done by drilling a hole } in. diameter so as to 
penetrate as « lose as possible to the seat, a thermocouple 
then being inserted. Unless otherwise stated, all | 
tests were carried out under steady running conditions, | 


of the same order as exhaust valve temperatures. 


Fig. 10 shows that exhaust gas temperatures were 
The 
increase of temperature with speed was, however, more 
rapid in the case of the exhaust gases, the result being 
that the exhaust gases were cooler than the exhaust 
valve head (not valve stem) at low speeds, and hotter 
at high speeds. 

It should be emphasised that the foregoing results 
were all obtained with the same compression ratio 
of 5-4: 1, so that the petrol-benzole and methanol 
fuels were not utilised at their H.U.C.R. Tests, im 
which full advantage was taken of the anti-knock 
properties of these fuels, are described later. 

Measurements of seat temperature are shown iD 
Fig. 11. This temperature, using Shell No. 1 petrol, 
rose from 300 deg. C. at 1,500 r.p.m., to 385 deg. C., at 
4,500 r.p.m., the corresponding temperatures with 
methanol being 285 deg. C and 350 deg. C. 
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| 
The increase in exhaust valve temperature with 


speed shown in Fig. 9, although sufficiently large to 
be of serious importance apart from considerations 
of valve seat wear, is not as great as might be expected 
from the standpoint of heat flow. Thus, the engine 
power at 3,000 r.p.m. was almost exactly double that 
at 1,500 r.p.m., while the increase in exhaust valve 
temperature was only 7 percent. It should be realised, 
however, that if the temperature cycle on a crank- 
angle base is the same at all speeds then the time 
period of exposure of the exhaust valve to high tempera- 
tures is independent of engine speed so that, on this 
assumption, there should be no increase of valve 
temperature with speed. The increase actually 
observed is probably due to the following factors : 
(1) An increase in explosion temperature with speed. 
Clerget (Comptes Rendus, July 24, 1933), found that 
the combustion temperature was, throughout the 
greater part of the working stroke, about 200 deg. C. 
higher at 3,500 r.p.m. than at 2,000 r.p.m. (2) The 
duration of the explosion on a crank-angle base usually 
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Compression Ratio.  “ 
increases somewhat with engine speed. (3) The 
increase in temperature and speed of exhaust gases 
with increasing engine speed results in greater heat 
transfer to the valve stem and guide. 

It is well known that the heat acquired by the 
exhaust valve dissipated mainly through two 
channels, viz., through the valve seat and through 
the stem and guide. The object of a valve guide 
extending as far as possible towards the valve head is 
to facilitate the transfer of heat to the guide in the 
region where the valve is hottest, and also to protect 
the valve stem from the hot exhaust gases. To 
determine the magnitude of the improvement obtain- 
able, experiments were carried out with the two valve 
guide lengths indicated in Fig. 8. It will be observed 
from Fig. 12 that, compared with the short guide, the 
long guide reduced the temperature by 15 deg. C. at 
1.500 r.p.m., and by 40 deg. C. at 4,500 r.p.m. This 
is quite an important reduction, particularly at the 
highest speeds. The corresponding effect on the valve- 
Seat temperature was, however, small, amounting to 
about 5 deg. C. over the whole speed range. 

An objection to a long valve guide is the impossibility 
of lubricating the guide where it projects into the 
exhaust port and reaches very high temperatures, the 
result being rapid wear of the valve stem and guide. 
Experiments were, therefore, carried out with a long 
valve guide, the part projecting into the exhaust port 
having an enlarged diametral clearance of 0-016 in., 
so that no contact between guide and stem could 
occur in this region. The results, plotted in Fig. 12, 
show that this arrangement was, if anything, better than 
the plain long guide, and that the function of the top por- 
tion of the valve guide was to protect the valve stem 
from the exhaust gases, rather than to act as a channel 
for the dissipation of heat from the valve stem. 


0 
(4328.P.) 
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J.A.P. Air-Cooled Racing Engine.—Further experi- 
ments on valve-guide length were carried out on an 
air-cooled racing engine, the form of the combustion 
chamber and valve port being shown in Fig. 13. This 
engine had a valve overlap of 84 deg., which made it 
difficult to run the engine satisfactorily at full throttle 
below 3,000 r.p.m. The compression ratio could be 
varied from 6: 1 to 15: 1 by means of shims between 
the crankcase and cylinder barrel. The engine was 
cooled by a vertical air-blast of 90 m.p.h., and the 
lower exhaust-valve temperatures obtained on this 
engine, as compared with the water-cooled engine, 
indicated that the cooling was very effective. 

Results of experiments on the effect of valve-guide 
length are shown in Fig. 14. With a compression 
ratio of 6:1, and when running on a 50/50 petrol 
benzole mixture, the exhaust valve temperature rose 
from 725 deg. C. at 3,000 r.p.m., to 812 deg. C. at 
6,000 r.p.m. Fig. 14 also shows temperature measure- 
ments with the same fuel and with a compression 











ratio of 7-9: 1, and with methanol fuel and a com- 
Fig. 13. J.A.P. AIR-COOLED RACING ENGINE. 
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pression ratio of 6: 1. The reduction in valve tempera- 


|ture when running on methanol was of the order of 


60 deg. C. over the whole speed range. Also, when 
running on petrol-benzole mixture, an increase in 
compression ratio from 6:1 to 7:9:1 effected a 
noticeable reduction in temperature. The effect of 
compression ratio is discussed more fully later. 

Fig. 14 shows that the improvement obtained by 
lengthening the valve guide was not as great on this 
engine as on the water-cooled engine. It will be 
recalled that the reduction in temperature obtained 
by lengthening the valve guide on the latter engine 
ranged from 15 deg. to 40 deg. C., depending on the 
speed, whereas in the present test the average reduction 
was only about 5 deg. C. 

Valve-seat temperatures are not shown plotted, but, 
when using petrol or petrol-benzole, the temperature 
rose from 245 deg. C. at 3,000 r.p.m. to 335 deg. C. at 
6,000 r.p.m., while the corresponding temperatures on 
methanol were 235 deg. and 312 deg. C. These seat 
temperatures are somewhat lower than those obtained 
on the water-cooled engine, particularly if comparison 
is made at equal engine speed. 

An appreciable reduction in exhaust-valve tempera- 
ture was obtained on this engine by increasing the 
diameter of the valve stem from 0-343 in. to 0-405 in., 
the effect being to increase the cross-sectional area of 
the stem, through which heat is transferred from the 
head, by 37 per cent., and toenlarge the area of contact 
between stem and guide by 18 per cent. The results, 
plotted in Fig. 15, show an appreciable reduction in 
temperature amounting to approximately 20 deg.C. 
over the whole speed range. The effect of the enlarged 
valve stem was to reduce seat temperature by 7 deg. 
to 15 deg. C. The increase in weight of the valve was 
} 0z., or 7-4 per cent. 

It is possible to improve the dissipation of heat 
through the valve guide, not only by increasing the 
area of contact, but also by using a valve guide material 
of higher thermal conductivity. The results of some 
tests in which the valve guide was of copper, bushed 
with bronze, are shown in Fig. 16, the tests being 
carried out on two lengths of valve guide. It will be 
seen that the improvement obtained by using the 


|material of higher thermal conductivity was small 


with a short guide, the maximum reduction being 
10 deg. C. A larger improvement was obtained with 





an extended copper guide, the reduction compared 
with the cast-iron guide being 30 deg. C. at the higher 
speeds. Reference has already been made to the effect 
of compression ratio. Further experiments were carried 
out using petrol-benzole and methanol fuels, the 
variation of temperature of both exhaust gas and 
exhaust valve with increasing compression ratio 
being shown in Figs. 17 and 18 for speeds of 3,000 
r.p.m. and 5,500 r.p.m. It will be observed that 
there was an appreciable reduction in exhaust gas 
temperature with increasing compression ratio, the 
results being particularly interesting with methanol, 
owing to the wide range of compression ratios studied. 
Thus, at a compression ratio of 6:1, the exhaust gas 
temperature was 790 deg. C., and 655 deg. C. at 15: 1, 
Fig. 18. The fact that exhaust-gas temperature falls 
off with increasing compression ratio is, of course, 
well known, and has sometimes given rise to the 
expectation that there would be an equal reduction in 
exhaust-valve temperature. The results indicate, how- 
ever, that the reduction in exhaust-valve temperature 
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was considerably less than the reduction in exhaust- 
gas temperature. Thus, an increase in compression 
ratio from 6: 1 to 7-9: 1 reduced the gas temperature 
by 25 deg. C., and the valve temperature by 12 deg. C. 
With methanol, there was actually a slight increase 
in valve temperature, with increasing compression 
ratio. These results, therefore, call attention to the 
fact that exhaust-valve temperature is determined 
not only by exhaust-gas temperature, but by the 
general temperature of the explosion cycle, which 
increases with increasing compression ratio, with a 
resulting increase in the heat transmitted direct to 
that portion of the valve exposed to the combustion 
flame. 

It is interesting to note that the increase in com- 
pression ratio from 6:1 to 7-9:1, using petrol- 
benzole, increased the maximum power from 27 h.p. 
to 31-5 h.p., i.e., by 14 per cent., and that increasing 
the compression ratio from 6: 1 to 15: 1 with methanol 
fuel increased the power from 30-5 h.p. to 40-5 h.p., 
i.e., by 33 per cent. The latter horse-power is 
equivalent to the high output of 81 h.p. per litre. 
These increases in power output were obtained with 
no serious increase in valve temperature with methanol 
fuel, and with a slight decrease with the other fuels. 

Some interesting tests, showing the effect of too 
great an increase in the compression ratio, are shown 
plotted in Fig. 19. These tests were carried out on 
a special high-compression head and with a 50/50 
petrol-benzole mixture. It will be observed that as 
the compression ratio was increased from 6:1 to 
10:1, and to 12-4:1, reductions in exhaust-valve 
temperature were obtained over the whole speed 
range. When the compression ratio was further 
increased to 13-24:1, detonation occurred at the 
lower speeds, resulting in a sharp rise in temperature 
accompanied by a loss in power at the lower speeds. 
At the higher speeds, however, the detonation dis- 
appeared and the valve temperature was lower, and 
the power output higher, than with a compression ratio 
of 12-4: 1. 





(T'o be continued.) 
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WATER POWER DEVELOPMENT 
IN SOUTHERN BRAZIL. 


Tue northern districts of the State of Santa Catharina, 
in Southern Brazil, possess considerable water-powet 
and swamps con- 
stituting natural storage basins for the water of a large 
number of small rivers, which flow down from the Serra 
mountains. SS of the power available has been 
utilised by the Empreza Sul Brasileira de Electricidade, 
the company which supplies the district, in a number 
of small stations, but as the output of these became 
insufficient to meet the demand, it was decided to 
erect a new station with an initial capacity of 5,000 kW 
The site chosen was on the Rio Bracinho, the course of 
which is exceptionally favourable for the utilisation of 
water power It was found possible to employ two 
waterfalls, approximately 6 miles below the source and 


resources, extensive virgin forests 


rhe 


only a short distance apart. The lower waterfall, 
which is the larger of the two, and is illustrated in 
Fig. 1, has a head of 500 ft., whilst the head of the 


other is YS ft By adding to this the head represented 
by a steep channel, total of was 
obtainabl rhe storage reservoir is formed by about 


13-5 square miles 


a about 980 ft. 
of virgin forest and swamps, which 
not, ufficient to the enormous 
quantities of water -vhich are precipitated during the 
periods of heavy tropical rain. In order to protect the 
sudden floods, it was therefore 
necessary to build a dam above the falls 

The Allgemeine Elektrizitits-CGesellschaft, Berlin, 
was entrusted with the task of carrying out the scheme, 


is however, store 


power station against 


the scope of which is indicated in Fig. 3. The work 
took about 21 months to complete Considerable 
difficulty was experienced owing to the friable nature 
of the rock. As will be seen, a concrete dam and 
spillway were built acrcss the Rio Bracinho so as 
to form a storage reservoir with a useful capacity 
of 6,700,000 cub. ft. and a maximum area of 647,000 
sq. ft. The dam, a view of which appears in Fig. 4, 


is 52 ft. high, the width of spillway being 154 ft. At 
one end it is built into the mountain side, and at the 


other terminates in the structure containing the 
drainage and water outlets. At times of flood, and 
when it is necessary to obtain access to the entrance 
of the tunnel, the two drainage outlets, each of 


which can discharge 1,765 cub. ft. of water per second, 
are opened. The 6-ft. 7-in. dia. tunnel, 650 ft. long. 
runs from the water intake through the hill side to the 
pressure pipe rhe rock is exceedingly hard at this 
point, and it was only necessary to line the ends of the 
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In order to deal with pressure 
surges, as a result of the sudden 
closing of the pipe valves, a surge chamber, which com- 
municates with the atmosphere through a vertical shaft, 
8 ft. 2 in. in diameter and 125 ft. long, has been built. 

| ‘The pressure pipe line, which is illustrated in Fig. 2, 

|consists of a single pipe, which sufficient for the 

water required during the initial stage of the develop- 
ment. At the top it follows the mountain slope on 

}a steep incline, the gradient becoming easier as the 

power station is approached It was on this steep 

slope that the difficulties referred to experi 
enced as the rock at this place is particularly friable 

This greatly hampered the foundation work for the 

anchorage and intermediate supporting blocks and 

for the adjacent cable railway. The _ individual 
sections of pipe are of welded construction, 19 ft. 7 in. 
high-pressure 


tunnel with concrete. 


such aS may arise 


18 


were 


long, and are connected together by 


which whole line 


sleeves, give the pipe a certain 
| flexibility. There are seven anchorage points, whil 
leach length of pipe rests on a concrete supporting 


blo« k. 
70 cub. ft. of water per second. 
its diameter is 3 ft. 1 in., tapering 
Its thickness varies from ? in. in. 
At the power station end the pipe bifurcates into two 
branches. The cable railway referred to above 
used for building operations, and is capable of carrying 
loads of up to 3 tons. Since the completion of the 
station, it has been for inspection work 
nection with the pipe. It is driven by an electric winch. 
| The rails rest on a concrete foundation, small wooden 
bridges be ing built over depre ssions, m orde rto give the 
| track a suitable profile 
The power station is a ston 
area of 4,200 sq. ft., the larger part of which is taken 
jup by the machine room. The latter is 85 ft. long. 
33 ft. wide, and be capable of accommodating a 
third turbine, generator and exciter, when an extension 
is necessary. The two existing units are arranged with 
their shafts at right angles to the longitudinal axis of 
the 


The pipe itself is 2,430 ft. long, and can deliver 
At the tunnel end, 


3 


power station. to 


was 


used in con- 


will 


room 

Che turbines are of the Pelton type and were con- 
structed Messrs. Escher, Wyss et Cie, Zurich. 
rhe wheels are provided with double steel buckets 
to which the water is transmitted 


by 


cast in one piece, 
through two jets; the speed is regulated by a “ Uni- 
|} versal’’ governor, which controls the jet deflector, 


}and opens and closes the nozzle opening by a needle. 
|The turbine shaft is protected from the deflected 
‘jets by iron plates. With a head of 1,015 ft. and a 





building with a floor 





Pipe LINE 


to 2 ft. 3 in. at the 
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flow of 35 cub. ft. per second, each Pelton wheel 
develops 3.430 h.p. at a speed of 750 r.p.m. Ea h 


generator has an output of 3,500 kVA at this speed. 
and delivers three-phase current at a pressure of 
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aND SPILLWAY UNDER CONSTRUCTION. 
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6,300 volts, and a frequency of 50 cycles. The gene- 
rators are direct-coupled to the turbines, the exciter 
being mounted at the free ends of the alternator shafts. 
Che machines are self-ventilated and draw their cooling 
air from ducts leading into the open. 

The main switchboard is in the engine room, and 
consists of 16 panels, nine of which will be used during 
the initial stage. 
switchboard is built, is a passage from which access is 
obtained to the oil circuit-breaker cubicles, and to a 
small 6-kV switchboard, which controls two 50-kVA 
station transformers. 


The generator pressure of 6,300 volts is stepped up | 


Behind the wall, against which this | 


OUTDOOR SUBSTATION. 


HORIZONTAL BORING, MILLING, 
DRILLING AND TAPPING MACHINE. 


TuHE horizontal boring machine possesses, as a type, 
the unusual property of being readily modified for 
dealing with work of a size and kind outside the range 
of its normal capacity, in that the proportions of the 
work table and bed are not so dependent on the general 
construction of the machine as are, for example, a 
milling machine or lathe. A case in point is a horizontal 
boring, milling, drilling and tapping machine recently 
manufactured by Messrs. George Richards and Com- 
pany, Limited, Broadheath, near Manchester, in which 


to 35 kV in two 3,500-kVA three-phase transformers, |a machine with a standard-type head and boring-bar 
which, like the generators, are provided with differential | stay has been provided with a table of exceptional 


protection. These transformers are installed in the 
open air and supply the more distant distribution area 
through overhead lines at this pressure. The immediate 
neighbourhood is supplied at 6 kV through two 150- 
kVA transformers. The outdoor substation, of which 
an illustration appears in Fig. 5, is situated opposite 
the water-inlet side of the power station. Its equip- 
ment includes earth-testing gear for the transformers 
and the 35-kV transmission lines, and a double *bus bar 
system operating at this voltage. All the oil circuit- 
breakers in this outdoor substation are remote con- 
trolled from the main switchboard in the power station. 





width and area for work of a special nature. The 
machine has a spindle 4 in. in diameter, bored No. 6 
Morse taper, and having a traverse of 30 in. The 
distance between the spindle nose and the boring-bar 
stay is 10 ft. The face of the driving gear, which is 
mounted on the spindle sleeve, is somewhat unusual 
in being provided with Tee slots, so that milling 
cutters, &c., can be clamped directly to it, ensuring 
maximum rigidity under very heavy duty. The range 
of milling speeds is also exceptional, 12 different feeds 
being available for each of the 12 speeds provided. 
There is thus a total range of 144 milling feeds, viz., 


249 


| frou 0-044 in. to 12-4 in. per minute. The spindle 
speeds range from 10-2 r.p.m. to 300 r.p.m., and 
24 feeds are provided, viz., from 0-0034 in. to 0-248 in. 
per spindle revolution. 

The bed is 6 ft. 3 in. wide. The saddle runs on four 
ways, the two outer being at a lower level than the 
inner. The main table is mounted on the saddle and 
is 8 ft. 9 in. wide, i.e. measured across the bed, by 
5 ft. 6 in. long, measured along the bed. The longi- 
| tudinal traverse of the saddle is 4 ft. 9 in., and the 
| cross-traverse of the table on the saddle is 7 ft. 3 in. 
Three revolving tables are provided for mounting on 
the main table. One of these tables has a work- 
ing surface of 8 ft. by 4 ft. 6 in., and is provided 
so that long units can be machined along the side 
by cross-traverse of the table. When this opera- 
tion is completed the table is turned through an 
angle of 90 deg. to bring the end of the work opposite 
the spindle for other operations. The other two 
revolving tables are identical, each having a working 
surface of 3 ft. 6 in. by 3 ft. 6 in. When large batches 
of identical parts are going through, the large revolving 
table is replaced by the two square tables arranged 
side by side. Whilst work on one is being machined 
the other table may be loaded. The machine can 
thus be kept in virtually constant production. All 
the revolving tables are fitted with a lifting mechanism 
which enables them to be rotated with ease when 
heavily loaded. The maximum height from the surface 
of the revolving tables to the centre of the spindle is 
3 ft. The boring-stay bearing has automatic vertical 
movement synchronising with that of the spindle. 

Rapid power traverse is provided for all motions, 
including the horizontal traverse of the spindle. This 
latter is independent of the feed motion and always 
acts in the opposite direction to the particular feed 
in engagement. Hand adjustment is also provided to 
all sliding units, thus, the boring-stay bearing can be 
disengaged from the automatic gear by means of a 
lever. Graduated rules with verniers are fitted to the 
sliding units. The accurate setting of the several units 
is facilitated by magnifying lenses on the verniers. 





THE ANALYSIS OF COAL AND 
COKE. 

For the attainment of the highest efficiency in the 
use of coal, it is essential that the fuel employed should 
be of uniform calorific value, and that constant chemical 
and physical characteristics be maintained. Coal 
blending has been employed in many cases with this 
object in view. In the case of metallurgical coke, on 
the uniformity of which the iron and steel industries 
are dependent, variations must be eliminated, but 
with this fuel the troubles are due more to changes in 
physical nature than in chemical composition. Unfor- 
tunately, the raw materials have no fixed composition 
and the difficulties of accurate sampling are great. 
Analyses by different chemists may, in fact, show 
larger discrepancies than might be anticipated, not 
merely because of the sampling methods employed, but 
also because of the possibility of errors due to personal 
factors. The interests involved in attaining and main- 
taining uniformity in the characteristics of coal and 
coke are of great magnitude, and it is thus important 
that fuel technicians should know the degrees of accuracy 
attainable in their work. With a view to affording 
information on this subject, the Fuel Research Board 
undertook a thorough investigation, the results of which 
have now been published in a report entitled An 
Investigation of the Accuracy of Routine Analytical 
Determinations on Coal and Coke (H.M. Stationery 
Office: price 9d. net). 

The work referred to in the report was conducted 
by Dr. H. V. A. Briscoe, Dr. J. H. Jones and Dr. 
C. B. Marson, and was undertaken at Newcastle-on- 
Tyne jointly by the staffs of the Coal Survey Depart- 
ment of the Department of Scientific and Industrial 
Research and of the Northern Coke Research Com- 
mittee. A large number, 64, repeat determinations 
were made on one sample of coal and coke, and the 
results were examined according to the mathematical 
theory of errors. Similar investigations were made 
with pure chemical substances to find to what extent, 
if at all, any discrepancies found were due to lack of 
uniformity in the samples, 

For the purposes of the tests a block of coal cut from 
the Northumberland Plessey seam and weighing 164 lb. 
was crushed to pass a sieve of }-in. mesh and air-dried 
for twenty-four hours. It was then ground to pass a 
60-mesh sieve and completely mixed. It was then 
coned and quartered, following the normal procedure of 
mixing alternate quarters until 64 small cones were 
obtained, each of which was placed in an airtight 
rubber-sealed glass container. All the samples were 
then stored for 150 days to ensure that there was no 
possibility of unequal oxidation before analysis. Com- 
| plete analyses were then made of each coal sample, 
| by the methods detailed in British Standard Specifica- 
| tion No. 420. The coke samples used were obtained 
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from the selection at random of 300 half-width oven 
pieces from the moving belt at a works in Durham. 
Again 64 samples were obtained from the mass, by 
the most generally used method of sampling for porosity 
determinations. 

A comparison of the results showed that although 
the carbon error is by far the greatest in the deter- 
mination made in the complete analysis, yet, when 
expressed as a percentage of the amount found it 
proved to be the least. The methods of estimating 
the amount of sulphur and nitrogen are certainly less 
precise, but the errors of these determinations are still 
very small when expressed as a percentage of the coal. 
Analytical figures of the amount of the ash and moisture 
content may be stated by two places of decimals, but 
the results showed that the second figure has no 
definite significance. Evidently for coal, for good 
probability that the reported figure for carbon includes 
the true value, it should be expressed as the standard 

t 0-25 per cent., a range of 0-5 per cent. Thus, 


carbon figures should never be expressed to the second | 


place of decimals. To obtain a nearer approach to 


accuracy it would be necessary to perform an enormous | 
number of analyses; thus, a determination accurate | 


to + 0-01 per cent. would have to be the mean of no 
leas than 1,200 separate tests. Duplicate determina- 
tions of calorific value should not differ by more than 
90 B.Th.Us. 

The proximate analyses and sulphur determinations 
with coke corresponded very closely with those for 
the same tests on coal. The probable error in the 
determination of the true specific gravity of coke is 
0-003. Recently the British Standards Institution 
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| planimetric distortion, and that therefore in all similar 
| regime channels of the same silt grade the wetted peri- 
| meter varies as the square root of the discharge. 

From an extension of the same principle it is con- 
| cluded that the same law applies when the silt factor 
|is varied, the constant being independent of the 
|rugosity. By applying the similarity criterion to the 

fundamental regime formula, it is shown that all 
| channels with the same turbulent criterion R/V, which 
is none other than a constant value of d V/d R at all 
| homologous points, have the same ratio of the wetted 
| perimeter to the diameter of silt particle, and thus 
similar roughness. 

| It is emphasised that all consideration of lateral 
| restraint has been deliberately excluded from the basic 
theory and that the regime chart is of such a form that 
observers may test its accuracy without the necessity of 
assessing silt grade. 








AUTOMATIC SELF-CLOSING 
SPRAYING NOZZLE. 


In connection with their car-washing plants, the | 
|German State Railways have recently developed and | 
|are using an automatic self-closing spraying nozzle of | 
| which a cross-section is given in the annexed drawing. 
| It is usual to employ simple cocks attached to flexible 
| hoses for this work, but, owing to the fact that they are 
in continuous use with hot water, it is difficult to keep 
| the plugs tight, while they are also liable to jam. The | 
| latter condition not infrequently leads to the cocks | 
being left continually open, even when the hoses are 


adopted the presumption that duplicates should not | 


differ by more than 0-01, which was now confirmed by | 


precise investigation. The high values of the probable 


errors in finding the true and apparent porosities | 


indicated their very limited value. The apparent values 


were between 40 per cent. and 52 per cent., a range of | 


Since the least difference between means 


12 per cent. 
2-75 per cent., it followed that 


of duplicates was 


~ 





wie 


8S 


Nei 


a yearly saving of 591., orabout 14 percent. A boiler of 
similar capacity has been in use for three years, six 
days a week, in a laundry, the equipment of which 
comprises a 110-in. calender, a washing machine. 
drying cupboard, three tubs, and a soap boiler. Th« 
running cost at 0-5d. per kilowatt-hour is 2/. per week. 
The plant is inspected quarterly and cleaned out yearly, 


|and the original electrodes, which are in good condi- 


tion, are still in use. In another laundry the boiler 
has a capacity of 80 kW and is in use at least three 
days a week. The price of electricity is 0-6d. per 
kilowatt-hour, and the running cost over a period of 
two years averages ll. per week. 

An installation on a rather larger scale consists of a 
350-kW and a 150-kW boiler, which have been erected 
in the Gordon-street Restaurant of Messrs. James 
Craig (Glasgow), Limited, to supply domestic hot 
water, central heating, and steam for the servery and 
for six automatic dish-washing machines. The domestic 
consumption is about 3,500 gallons of water per day 
at a temperature of 180 deg. F., and the steam-heated 
cooking equipment comprises five large bain-maries, 
three stock pots, three servery tables with hot presses, 
and a vegetable steamer. The price of electricity is 
0-5d. per kilowatt-hour during the daytime and jd. 
at night. The total running cost was 600/. in 1931-32 
and 776l. in 1932-33, the first full year of working. 
Several examples of the application of electricity to 
thermal storage heating are given. These include a 
municipal motor-bus garage with offices and recrea 
tion rooms in which a 1,000-kW, 6-6-kV circulator is 
installed. Heating is by re-circulation of air, th« 
fumes being extracted by fans at floor level. The total 
cubic capacity is 945,000 cub. ft. The price of elec- 
tricity is 0-26d. per kilowatt-hour, and energy is 
consumed from 8 p.m. to 6 a.m. only. The estimated 
consumption was 1,090,000 kWh, but the actual results 
were below the guarantee. In the summer hot water 
is supplied from a 60-kW circulator. The showrooms 
of the Glasgow Electricity Department in Waterloo- 


street, Glasgow, are also heated by an air-conditioning 


conclusions based on porosity determinations should | 


always be subject to consideration of the effects of 
sampling and of experimental errors. 


UNIFORM FLOW IN ALLUVIAL 
RIVERS AND CANALS.* 
By G. Lacry, B.Se., Assoc.M.Inst.C.E. 


From a mass of observations from rivers and canals, 
the author derives by an analysis more rigid than 
hitherto employed a general theory of flow applicable 
to channels flowing uniformly in incoherent alluvium, 
He deduces firstly a basic theory of tlow, dealing 
with the fundamental quantities velocity, hydraulic 
mean depth, slope and rugosity, and demonstrates the 
physical significance of lateral restraint and of turbu 
lence, 
V, R, 8 and / respectively, he first deals with regime 
canal data. The presence of suspended silt in a regime 
alluvial channel should not be permitted to obscure 
the fact that the materials of the active wetted sur 
face form the basic control, and that it is on their 
average size that the rugosity of a channel depends. 

The channel section is generated by forces normal 
to the wetted perimeter, and the hydraulic mean 
depth is thus a rational dimension to employ. This 
dimension has always been measured effectively, in 
observations from regime canals, and of the remain- 
ing quantities velocity or slope have been measured, 
but, unfortunately, very seldom both together. A two- 
stage analysis has therefore been employed. Correlating 
first the velocity and hydraulic mean depth, it is con- 
cluded that the velocity varies as the square root of 
the hydraulic mean depth. Similarly, correlating the 
slope and the hydraulic mean depth, it is concluded 
that the slope varies inversely as the square root of the 
hydraulic mean depth. The general expression for 
flow .in alluvial regime channels is therefore V 
K’ rR? (Rt 5)", or in a more easily recognised form 
V=KR!'st. Writing V = C’R* for the former 
relationship it is deduced provisionally from character- 
istic canal and river data that K varies as C’—*. 

Solving for V in terms of R and 8, the test formula 
is found to be V K’ 
rugosity. Plotting the product (R*S) against the 
velocity for numerous observations it is demonstrated 
that the fundamental formula for flow 
Ved (/9gR*S, or V =S (R/V)? \/27 BS, both 
expressions being independent of the of length 
employed. For true similarity it is stated there must 
be similarity in lateral restraint, and reference is mad 
to the well-known phenomenon of exaggeration in 
scale. It is shown that the exaggeration is the slope 
ratio, if the wetted surface development is free from 
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Representing the fundamental quantities by | 


« 8S, which is independent of 


| out of use and laid on the ground, with a consequent 
waste of hot water. This possibility is eliminated in 
| the self-closing nozzle illustrated. The appliance | 
consists of a gun-metal body arranged for attaching 
to a hose. It contains a brass valve, the spindle of 
which is attached at each end to a diaphragm made 
of rubber with linen insertion, the material being 
similar to that used for making joints. A steel tubular 
piece rests on the upper diaphragm and projects from 
the body of the valve, its outer end being in contact 
with a hand lever. 

| As shown in the drawing, the valve is closed, and 
| pressure water entering from the left-hand end tends to 
keep it in that position and to hold the valve on its 
seat. The water pressure on the lower diaphragm 
tends to open the valve, but this action is overpowered 
by that in the opposite direction, since the area of the 
| valve is greater than the exposed area of the diaphragm. | 
To set the nozzle in action, the hand lever is depressed. | 
This requires but little pressure as it is only necessary 
to overcome the effect due to the difference in area 
between the valve and diaphragm. When the valve is 
open it is subject to equal pressure on both sides, and 
has no tendency to close. In this condition, however, 
the upper diaphragm is also exposed to pressure, and 
as this is of larger area than the lower diaphragm the 
valve will automatically close if the handle is released. 
The diaphragm sizes are arranged so that while this 
closing action is effective for its purpose, it is not so 
large that the valve cannot be held open with ease; and 
there is no continuous strain on the workman’s hand. 


HEAT AND STEAM RAISING BY 
ELECTRICITY. 


{r is still generally assumed that heating and steam 
raising by electricity is expensive, and some of the 
comparisons which have recently been made between 
this and other forms of fuel have tended rather to 
obscure than clarify the issue. As it is desirable that 
accurate information should be generally available on 
both sides of the question, attention may be drawn toa 
pamphlet issued by Messrs. Bastian and Allen, Limited, 
12, Church-road, Hanwell, London, W.7, in. which 
the running of 16 different electric heating 
installations for which this firm were responsible are 
given. 

These include 120-kW boiler, which has been 
erected in an aerated-water factory for supplying hot 
water for washing bottles. The price of electricity is 
id. per kilowatt-hour, and the total running cost 348i. 
perannum. Making a reasonable allowance for labour, 
the consumer states that he has in this way effected 


costs 


a 


system which provides three changes of air per hour. 
This and the supplementary radiator installation is 
supplied from a 10,000-gallon thermal storage tank 
and two 175-kW circulators, the latter being fitted with 
automatic load control. The cubic capacity of the 
building is 500,000 cub. ft., and the annual consump- 
tion is 456,800, the cost at 0-3d. per kilowatt-hour 


| being 5701. 


An interesting installation is one in which a 60-kW 
circulator is run in parallel with a coal boiler and is 
used to keep a meter-test room at a temperature of 
60 deg. F. at night and during week-ends. Control is 
by air thermostats, and during the first year the total 
cost was 144/., about one-third of this being for clec- 
tricity at 3d. per kilowatt-hour. During the second 
year, owing to better co-ordination with the fuel 
boiler, this figure was reduced to 751. The electric 
heater cannot be used during the day owing to the 
kilovolt-ampere demand, but the building is often 
warm enough in the morning to make the lighting of 
the coal boiler unnecessary. A further advantage is 
that the wages of a night watchman are saved. 





CATALOGUES. 


Hand - operated Rotary Pumps.— Messrs. Rhodes, 
Brydon and Youatt, Limited, of Gorsey Mount-street 
Stockport, have sent us a leaflet on their Othena pumps, 
which are rotary, hand-operated and valveless. 

Rope Drives.—Messrs. Williams and Womersley, 0! 
Wakefield, have issued a list relating to the cross 
sectional dimensions of Veeflex rope, with prices, and, 
also of pulleys for use with them. The ropes are used for 
the transmission of mechanical power, particularly fot 
short centre drives. 

Aeroplanes.—Messrs. General Aircraft, Limited, Air Port 
of London, Croydon, have sent a series of leaflets dealing 
with the merits of Monospar construction for aeroplanes. 
Claims are made for the weight-saving characteristics 
and advantages for lines with small traffic operating 
over difficult country, and in other services. 

Push Button Starters.—Messrs. Igranic Electric Com 
pany, Limited, of 149, Queen Victoria-street, London, have 
issued new leaflets of their push-button starters for smal! 
squirrel-cage motors, dealing with types for across-the 
line, star-delta and primary resistance working, and 
having thermal or magnetic forms of overload protection 


Tellurium Lead.—The demand for sheets and pipes wit! 
characteristics superior to lead has been met by thi 
provision of tellurium lead. A folder dealing with th 
properties, chemical resistance, work toughening, and 
resistance to pressure and vibration, of Teledium product 
of this type has been received from Messrs. Goodlass 
Wall and Lead Industries, Limited, 3, New London 
street, London, E.C.3. 

Pneumatic-tyred Railcars.— Messrs. Michelin Tyre Con 
pany, Limited, of Stoke-on-Trent, have sent us a leaflet and 
schedule-sheets relating to performances of their Express 
Micheline pneumatic-tyred railcar, with front driv 
bogie and two independent hydraulic braking syst 
They are now used on the Est, Etat, P.O., and N 
Railways in France and elsewhere, and are covering up t 
642 miles per day to time-table. 
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SUPER-PRESSURE AND 


FORD. 
(Continued from page 112.) 


As noted in the article on page 84, ante, the 
exhaust from the super-pressure turbine is, after 
reheating to 754 deg. F., diverted into a normal 
pressure turbine, which is capable of developing 
30,000 kW at its designed continuous rating. This 
machine is shown in Fig. 40, annexed. Under 
full-load conditions, the exhaust from the super- 
pressure turbine constitutes rather more than 
one-fourth of the total steam entering the main 





30,000-K W. | This is an excellent result and directs attention 
STEAM TURBINES AT THE VALLEY 
ROAD POWER STATION, BRAD- 


to the design of the exhaust end, which, as shown 
| in the longitudinal section of the turbine reproduced 
in Fig. 41, Plate VII, differs from the usual arrange- 
{ment of double flow reaction exhaust turbines. 
These are usually single casing machines, in which 
|the steam is admitted at midlength and flows 
| both ways to the exhaust ports, which are arranged 
at the ends of the casing. With this arrangement, 
the heavier blading being nearer the bearings, a stiff 
rotor is obtained with a reasonably high critical 
speed. In the present case, it was decided to 


use two distinct exhaust turbines, coupled up to a 
single exhaust port arranged between the two. 





Since each turbine has two bearings, the rotors 
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heater supply steam to one of the low-pressure 
turbines, the other sections being coupled up to the 
other, as clearly shown in Fig. 43, Plate VI. The 
booster pump for extracting the high-pressure 
condensate from the reheaters is shown in Fig. 52. 

A section, to an enlarged scale, of the high- 
pressure turbine is reproduced in Fig. 44, Plate VII. 
The last three diaphragms are of cast-iron, with 
nickel steel blading cast in, The other diaphragms, 
which may be subject to temperatures at which 
cast-iron is liable to grow, are of steel, and the blad- 
ing is of mild steel milled to form in the same way 
as already explained in the description of the blading 
of the super-pressure turbine, on page 111, ante. The 
diaphragm glands have each three or four fins, as 





Fic. 40. Normat-Pressore 30,000-KW TurBo-ALTERNATOR. 


turbine. The latter has been designed to operate 
with steam supplied to the stop valve at a gauge 
pressure of 190 lb. per square inch, the total temp- 
erature being 754 deg. F., but provision has been 
made for subsequently raising the initial steam pres- 
sure to 200 lb. per square inch, and the total tem- 
perature to 800 deg. F. The Valley-road power 
station is operated with cooling towers, so that 
extremes of vacuum are impracticable, and the | 
turbine has therefore been designed for a 28}-in. 
vacuum. This has simplified slightly the problem 
of constructing a 30,000-kw. turbine to run at 3,000 
r.p.m., which 30 years ago was considered high | 
speed for a 1,000-kw. unit. As is common knowledge, 
the dimensions required at the turbine exhaust are 
tixed by the vacuum and the output, and are indepen- | 
dent of the speed of rotation. The latter is, how- 
ever, limited by the centrifugal stresses developed, | 
ind some compromise is, therefore, necessary 
hetween the steam way demanded by considerations 
of thermal efficiency and the limits fixed by the 
iltimate strength of the materials available for 
ise. In this case the tip speed of the last row of 
blading is 995 ft. per second. The blade height 
is 16 inches and the corresponding normal steam 
way 41-9 sq. ft. Assuming the steam at discharge 
to be dry, the axial velocity of the steam at 
the full load and with bleeding for feed heating 
will be about 550 ft. per second, corresponding to a 
“ throwaway ” of about 6 B.Th.U. per Ib. of steam, 
or well under 1} percent. of the adiabatic heat drop. ' 








are very stiff with a critical speed well in excess 
of the normal revolutions per minute. 

As shown in the drawing, the high-pressure section 
of the turbine is arranged in tandem with the two 
low-pressure turbines, to which it is connected by a 
flexible coupling of the claw type. A similar 
coupling connects the shaft of the second low- 
pressure turbine with the generator. The high- 
pressure section of the turbine is of the impulse type, 
and has 12 stages in which the steam is expanded 
down to about 23 Ibs. per sq. in. abs. At this 
pressure it is passed into a pair of reheaters or heat 
exchangers fed with steam from the super-pressure 
mains. In these reheaters the low-pressure steam 
has its temperature raised to 530 deg. F., hence, at 
final discharge the steam will be practically dry. 
There is thus not only no “ wetness loss,” but also 
little danger of blade erosion, which is known to be 
mainly due to the water carried in suspension by 
the steam. 

There are two of these reheaters, located on 
opposite sides of the turbine, as indicated at A,A, 
Figs, 41, 42 and 43. A photograph of one of the 
reheater casings is reproduced in Fig. 50, page 252. 
Each reheater consists of four sections, and one of 
these sections is shown in Fig. 51. It is built up of 
steel tubing, $ in. in internal diameter, and this 
tubing has welded on it two fins, which increase 


| the surface exposed to the low-pressure steam. This 
| circulates outside the tubes, the live steam being 


passed through them. Two sections of each re- 


; shown, which intermesh with projections turned on 
| the bosses of the wheels, and thus effectually prevent 
any straight blow-through of the leakage steam. The 
wheels are of Siemens Martin steel at the high- 
pressure end and of nickel steel at the low-pressure 
end, with nickel steel blading, milled out of the 
solid. The hubs are bored to an easy fit on the 
shaft, but are recessed to take at each end a split 
steel ring somewhat resembling a piston ring, 
and these rings make a forced fit, both with 
the shaft and the hubs. The shaft gland at the 
high-pressure end is of the ordinary labyrinth type, 
a carbon gland being used at the exhaust end. 
Provision is made for extracting steam for feed- 
heating purposes at the belt B, Figs. 41 and 44, and 
here the pressure at the economical rating is 88 lb. 
per square inch absolute. The high-pressure cvlinder 
exhaust is tapped for extracting steam at 23 Ib. per 
square inch abs., for evaporating make-up feed 
water. The vapour produced is condensed in a 
surface-type feed-heater, through which passes 
the main condensate delivered by the condensate 
extraction pumps. The low-pressure turbine is 
similarly tapped at the belt C, Fig. 45, at a pressure 
of 7 lb. per square inch abs., the steam being 
supplied to a raw water heater. 

An enlarged section through the blading of one 
of the low-pressure turbines is reproduced in Fig. 45, 
where also details are given, on the right of the 
methods adopted for securing the blades. These 





are milled out of mild steel, and in the case of the 
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two last stages have Tee-heads. These blades, being 
a fairly large fraction of the mean diameter in 
length, are shaped to a helical or screw form, to 
secure a good entry for the steam at root and tip. 

The rotor of the high-pressure turbine is located by 
: combined adjustable thrust block and bearing at 
the governor end. Details of this device are shown 
in Figs. 46 and 47, Plate VII. The normal 
thrust is taken on Michell pads arranged between 
the forward end of the bearing bush and a thrust 
collar keyed on the shaft and secured in position 
by a fine threaded nut. The whole bush can be 
traversed axially by the worm and wheel shown. 
Only a single set of Mitchell pads is provided, since 
in all normal conditions the axial thrust on the 
rotor is towards the exhaust end. Any momentary 
weidental thrust in the opposite direction is taken 
up by the forward face of the thrust collar coming 
to bear on its housing. The face is slotted, so as 
to ensure efficient lubrication during anv such 
temporary displacement. 

The two low-pressure rotors are located in a very 
imilar way, though in this case no provision is 
necessary for axial adjustment. Sections through 
the coupling between the two rotor shafts are shown 
to an enlarged scale in Figs. 48 and 49. In this case 
Michell pads are provided between the ends of the 
bearing bushes and the ends of the coupling connect- 
ing the two shafts. The two halves of this coupling 
ire centred by three face keys inserted in slots 
which make an angle of 120 deg. with each other. 

(T'o be continued.) 


THE TESTING OF STEAM PIPE 
HEAT INSULATING MATERIALS. 
By C. JaKEMAN.* 

(Concluded from page 172.) 

FurTHEeR Use or Tar Equation ror Heat Loss. 

Equations (1) and (2) can be extended to enable 
the heat loss from pipes covered with two or more 
layers of different materials to be calculated. 
Equation (1) becomes 


1 
q= . 
Ce oe k, R, 
g eg ts Sa? — oes 
‘here R,, Ry, &c., are the radii to the outside 


(3 
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of the successive layers and k,, k, &c., the appro- 
priate values of the thermal conductivity. Rv | lated by means of equation (4) when the thickness 
is the radius of the outside of the cover, so that the | and thermal conductivity of the separate layers is 
last term in the denominator is the same as for a| known. The values for the thermal conductivity 


homogeneous cover. 


R 
the value of R, log R 


Rs; : 
R, log R. hence equation (3) becomes 


a 
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Compound Covers.—The heat loss can be calev- 


att whens given in Table V, page 171, ante, cannot be applied 


The first term is r 
directly to any but the outermost layer, and to 


N, is given in Table II, page 59, ante, and from this that layer only when the temperature at its inner 
the last term M can also be obtained. Table LI gives | face is known. 


a It is possible to deduce from the figures in Table V 
» but equation (3) requires | jhe values of k at particular temperatures. From 
7 these values the average for any particular temper 
ture range can be deduced. The heat loss can then 
be calculated if the temperatures at the junctions 
RN. ROW. : (4) | of the layers are known. These temperatures may 
+ - oe ee Ss be assumed and trial calculations made um 


k Rik R, & : " 
. _ agreement is reached between the assumed ana 


1 


in which N,, Ny. N;, &c., and Mare from Table IT. calculated temperatures. The time taken might 
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be shortened by the preparation of a number of 
graphs showing the temperature difference required 
in layers of the different materials for various flows 
of heat. 
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and the calculated junction temperature, 349 deg. F.| is considerably increased, while the minimum 








_A second calculation is then made, assuming a | temperature of the outer cover is reduced by 190 dey. 


junction temperature of 340 deg. F. This, given|F. When the thermal conductivity of the inner 


Few persons, however, wish to solve | g = 0-408, efficiency = 90-1 and the re-caleulated | layer is greater, the efficiency is the same as of 


such problems often enough to justify the prepara- | junction temperature is 340 deg. F., which agrees | that of a 2}-in. sectional cover, while the tempera- 


tion of a very large number of graphs. 


| with the assumed value. 


It is to be noted that | ture of the sectional cover is reduced by 130 deg. F. 


Since it is not practicable to determine the | when the junction temperature was taken 40 deg. F. | If a less efficient inner layer is used, the temperature 
efficiency of cover to closer accuracy than one-half | too low, the effect on the efficiency was but 0-1 per |of the asbestos is reduced by 80 deg. F. only, and 
of 1 per cent., it is not necessary to calculate the | cent. higher than the final calculated value. This | probably this will not prevent charring of the 


heat flow to a greater accuracy than 5 per cent. 
in the case of efficient covers. A rough method 
of estimating the values of k and of the junc- 
tion temperatures will, therefore suffice. This is 
obtained by assuming that the average value of k 
is the value corresponding to the average tempera- 
ture of the cover and that the average temperature 


6,+ 8 oe 
1 or —+—*, indiscrimin- 





may be taken as 
ately. It may be noted that if & is constant for all 


temperatures, and @ is the true average temperature, 
then 7 
9, eit. 

0,— a+ % 


— , 
depends upon the ratio = while 
1 


rab. 
Oy + 


» 


9, 


depends upon the dimensions and the values of kand | of expense by the use of the cheaper material for k 
e. In order to illustrate the method, a case which | . 


very commonly occurs in practice will be worked out. 
The case taken is a compound cover 2 in. thick with 
the inner | in. composed of plastic magnesia and the 
outer 1 in. of plastic asbestos. It is supposed 
that both materials have been tested separately 
and the values of / found to correspond with columns 
2 and 3 in Table V. The temperatures assumed 
are 0, = 500 deg. and 0, = 70 deg. F., and the 
diameter of the pipe is taken as 4 in. Then, from 
Table If we find for the first layer, N, = 0-0676, 
and for the second layer, N, = 0-0719, while 
M_ - 0-278. The valueofgb(Table VI, page 171, ante), 
is 4-13. First of all calculate the heat loss for a 2-in. 
cover magnesia (N = 0-1154, M = 0-278,k = 0-042); 


y ~ 0-33, efficiency = 92 per cent. Then Q= 
(33 x 430 = 142-1, and the temperature @ at 
| in. from the pipe is given by @ = 0, — Eta 


271 deg. F. 

Since the asbestos material has the higher 
thermal conductivity at all temperatures, the 
effect of replacing the outer inch of magnesia by 
asbestos will be to increase the heat transmitted. 
Therefore, if k remains constant, @ will be less than 
271 deg. F. at the junction. On the other hand, 
since the average temperature of the inner layer 
will be greater than that of the whole cover, & will 
he increased and this will tend to make the tempera- 
iure at the junction higher. A reasonable assump- 
tion is, therefore, that the junction temperature 
will be about 270 deg. F. G28 
for the inner layer is 385 deg. F., and if 0, is taken 
as 700 deg. F., Ou a Oa = 385 deg. F. 


of / for the inner layer, from Table V, for @, = 
700 deg. F., is 0-051. The outer layer is at a tempera- 


The value of 


The value 


ture of 270 deg. F., for which temperature / for | 


the asbestos is 0-057. 
From equation (4) 

1 00-0676 2 
gq 0-051 * 3° 
Efficiency 


0-0719 
0-057 
90 per cent. Q 


+ 0-278 and q = 0-408. 
175-3 


and the calculated junction temperature will be 


268 deg. F., sufficiently close to the assumed value 
‘o render re-calculation unnecessary. 
The estimate of the junction temperature is not 
' readily made if the order of the materials is 
versed. In this case calculating for the asbestos 
cover 2 in. thick, the temperature at 1 in. from the 


jipe is 282 deg. F. Now the reduction in heat loss | calculation to be made. 
‘aused by replacing the outer inch by the more effi- | the second estimate, and the temperature of the 


| 
| 








justifies the approximations made in the method | material, while the efficiency will still be the same 
of calculation. The values of the efficiency and|as that of the 2-in. cover placed directly on the 


| the weight of various covers are given in Table | pipe. It may be concluded, therefore, that if the 


VII, on the assumption that the magnesia weighs | object of the inner layer is to protect the outer 
14 lb. per cubic foot and the asbestos weighs 35 Ib. |cover from the pipe temperature, it is necessary 
per cubic foot. 'to use a heat-resisting material of low conductivity 
unless a considerable thickness is employed. If 
| the object of the inner layer is to protect the pipe 
from chemical attack by the covering material, a 
| much thinner layer of high conductivity is sufficient 
and will not appreciably alter the efficiency of the 
| outer cover or its maximum temperature. 

———| Covers with Negative Efficiency—It was demon- 
| Per cent. \strated experimentally some forty years ago, by 


TaBLe VII.—Efficiency and Weights of Covers. 
(Pipe dia. 4 in. 0, = 500 deg. F.) 


Construction of Cover. | weet ae Efi- 


| elency. 


dy of moon *? ° 34 <8 | 834 Professor Porter, of University College, London, 
lin. of magnesia. ud --} 1°58. ger} 90 that the addition of @ non-conducting cover might 
: nig LN ase bo ott) BCRRtebree tad | cause an increase in the heat loss. An examination 

Pius 1 in, of magnesia “| grap 5°96 | 9 | of equation (2) and of the values of N and M in 
1} in. of magnesia .. : nal 2-52 | 90 


| Table II will show that this is possible and differentia- 
‘ , — ~|tion of the equation will show that the limiting 
It does not appear that there can be much saving | condition is dimensional, namely that 


{ 








€ 
This is dimensionally correct, since k contains one 
cs more linear unit than e. As an example, when 
0- k=0-12 and e= 1-8, R, = 0-0667 ft., or the 
oe : |external diameter in inches is 1-6. Fig. 8 shows 
|the value of g for 1 in. diameter pipe, and it will 
|be seen that the maximum occurs with a cover 
thickness of 0-3 in. If the pipe temperature is 
|low, say, 10 deg. F. above the air, the curve will 
start at q = 1-9 for zero thickness and immediately 
° fall to 1-8, for an indefinitely small thickness of 
cover due to the alteration in the condition of the 
surface. After this, the heat loss increases until 
a thickness of 0-3 in. is reached, when g = 1-96, 
|and after this point the heat loss decreases and 
| becomes equal to the bare pipe at a thickness of 
|about 1 in. 
If the pipe temperature is a little higher, the 
_curve will start from a higher value of g, drop to 


’ > | 1-8 and fall along the same curve, but the maximum 
from the high temperature of the ght perhaps | value of g will not reach the initial value of gb. The 
to prevent chemical action on the pipe at high tem- | argument must not be applied to very hot pipes, since 
perature. The figures in Table Vint have been \if the thickness is small the surface temperature 
calculated to show the effect of placing a preliminary |. i) 4. large and it will no longer be possible to 
layer of heat-resisting material under a 2-in. sectional aus Be =a : 
asbestos ‘cover. The preliminary layer is taken jassume ¢ = 1-8. Ife is increased, the value of R, 


in. thi given by equation (5) will be changed. This form 
to be } in. thick, and figures for materials of three Lape : 
different thermal conductivities are given. The of curve has been plotted before, but the subject 


r . 'is mentioned here to show that the condition will 

efficiencies are compared with sectional asbestos eeetall : . 
covers 2 in. and 2} in thick, placed directly on the — wees te tw. J practical py of steam-pipe covers. 
pipe. “In ‘sidan an pibieentié of this kind, the he matter - of interest in the case of small wires 
. g ‘ : “ : . s - . 
value of k for the outer layer must be guessed. ae ae ree pagent pegs 3 - ‘cua 

The temperature of the inside of the sectional : Pay: Sipe : sal 
cover will be less than that of the pipe, and the value aye a = aa aaa bcs hry ther a 
of k will consequently be lower than in the case of the rhe owing to the penn hy, Meer, or 
of the covers without the intermediate layer. A o¢ puat from the protected dah Oe wa ein m7 
first estimate of & will enable the temperature of the wire is protected from the air which would cause 

Tas_e VILI.—Effect of Preliminary Layer. rapid oxidation. 

Further consideration of this matter points to the 
conclusion that thick-walled tubes will dissipate 
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part of the cover, but the construction may be justi- 
fied by the greater mechanical strength of asbestos 
when the latter is placed outside. In this particular 
case, the efficiency is the same whichever of the 
two materials is placed next the pipe. This is 
accidental and will not be so in all cases. 

A compound cover may also be used for the 
purpose of protecting the main part of the cover 


Temperature 


er Layer. | Outer Cover. | Inside the Efficiency. : . ° 
menel eo deal ounetee wa heat vo the air more rapidly than thin-walled tubes. 
4 | Since in this case & is very large (about 28 for steel) 
Thickness k. | Thickness k. the value of ; im equation (2) is negligible and the 
None 2in. 0-065 | 1,000 deg. F. | 94-9 R 
None 2} in. 0-065 1,000 deg. F. 95-5 ate . . 7 j 
} in. 0-07 bin. 0-053 810 deg. r. 96-0 heat loss is directly proportional to R, This conclu 
. 0-12 2 in. 0-057 874 deg. F. | 5-4 . : Ae 
ti = | = 0-059 017 ded. F. | 95-0 sion, however, does not imply that it is better to 


ee tlie, te. ene , _____ use a thick-walled tube because the weight of such 
inner surface to be calculated, and from this a % tube would be enormously greater than that of a 


‘second estimate of & will enable a more exact number of thin-walled tubes giving the same external 


The figures given are surface and consequently the same heat loss. 
Flat Plates.—Equation (2) becomes in the limit 


vient magnesia and the increase in k due to the| inside of the cover differs by about 3 deg. F. from | when R, = Ry, the loss from a flat plate, namely 


higher mean temperature of the inner layer, both | those given by the preliminary calculation, The q A 
‘perate to increase the temperature at the junction. | pipe temperature is taken as 1,000 deg. F. and the Lyd 
if the temperature of 300 deg. F. is assumed, and | air 70 deg. F. For these values, gb = 9-5. & ¢ 


‘he calculation made in the same manner as before, 


From Table VIII it will be seen that if the inner; The calculated values for flat plates are shown at 


he efficiency will be found to be 90-2 per cent., | layer is of low thermal conductivity, the efficiency the end of the curves in Fig. 4, page 59, ante. This 
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a or : 
value of g is, however, applicable only to small plates | covered pipes. The volume of the covers has been | need of filtering fuel-oil. In this connection, the 


held vertically in air. It is quite clear that the con- 
vection loss from flat plates will depend upon the 
position to a very great extent. For flat plates 
up to 3 ft. square, experiment has shown that the 
emission is not very different to that of a horizontal 
pipe, but it would be unsafe to assume that this | 
will hold for larger surfaces or plates held in planes 
other than the vertical. 

Fall of Temperature in Pipe Wall.—The pipe 
surface temperature has been taken to be the 
observed temperature of the pipe or the temperature 
of the fluid inside it. The neglect of any drop of 
temperature in the pipe wall has to be justified. 
This correction, if any, will be small in the case 
of the electrically-heated pipe, since although the 
resistance of the pipe depends upon the mean tem- 
perature of the wall, the pipe is calibrated by com- 
parison with thermo-junctions in the outside surface. 
The temperature read off from the resistance curve 
is, therefore, that of the external surface. In the 
vase of the steam pipe, the temperature of the pipe 
surface is assumed to be that of the steam in the 
pipe. The test pipes are }-in. thick, so that the 
drop of temperature through the wall can be 
calculated when the heat loss is known. When 
the pipe is covered the heat loss is reduced and the 
temperature drop is reduced in proportion. Table LX 
shows the drop of temperature for a bare pipe 
and for covered pipes, with an air temperature of 
70 deg. F. 


Tasix [X.—Drop in Temperature in }-in. Pipe Wall. 


femperature Drop in deg. F. 


Internal 
remperature, Covered Pipes 
deg. F. 
Bare Pipe 
80 per cent. 90 per cent. 
Efficiency Efficiency 
200 0-2 
600 1-8 | 0-3 0-1 
800 3-8 0-8 0-4 
1,100 8-4 1-7 0-8 


From Table IX, it will be seen that the 
temperature drop is significant only when the pipe 
is bare and at a high temperature. For example, 
if the heat loss of a covered pipe is calculated for a 
pipe conveying steam at 1,100 deg. F., the external 
surface is within one degree of the steam tempera- 
ture. When the pipe is bare, however, the pipe 
surface will be at 1,092 deg., and the bare pipe 
loss gb due to this would be approximately 10-84 
instead of 10-96. If the value of g has been calcu- 
lated to be 1-00, the efficiency calculated from the 
bare pipe figure given in the tables would be 90-9 
per cent. The more accurate calculation from 
the temperature of the external surface of the bare 


| 
| 
| 





pipe would be 90-8 per cent. This represents the 
magnitude of the maximum error which may be 
expected from the neglect of the temperature drop 
in the wall. 


| 


referred to and plotted in Fig. 1, page 1, ante. 
weight of the cover is often of importance, especially | owing to the change made in the 1933-34 Budget. 
in the case of pipes at a high temperature. For | 
example, the test pipe, which is 13 ft. 4 in. long and | described, and there is a short note explanatory of 
supported at the two ends, will begin to bend when | the Blackstone system of spring injection. 
covered with 2 in. of ordinary plastic material, when | leaving this section, it may be in order to suggest 
the temperature exceeds 1,000 deg. F. The density of | that in a future edition the various standard 


rule, the more efficient the cover the less the density, | explanation given of the Hotchkiss method 
so that if a less expensive material is chosen it | anchoring the fore-half of the rear springs for trans- 
may mean an increased thickness to obtain the | mitting the drive effort. There is a good example 
same efficiency and the weight may be increased to | of it, without reference to this feature, in a full-page 
such an extent that additional supports must be | illustration of the 30-cwt. Burford chassis. 


added to the pipe. 


The | statement that oil-fuel is not taxed needs revision. 


The Bosch fuel-injection mechanism is fully 


Before 


or 


the material must, therefore, be taken into consi-|extant forms of universal coupling should he 
deration as well as the thickness. As a general | differentiated by their well-known titles, and an 
at 


The use 
of cushioning media, such as rubber, in connection 
A suitable pipe cover for any particular case must | with chassis components, deserves more attention 
be of low thermal conductivity and low density, | among details of up-to-date chassis layouts. 
but must also be capable of resisting the temperature! Besides the form of compressed-air braking 
to which its inner surface will be raised and must | described and illustrated, which employs a separate 
not attack the surface of the pipe. There is no | self-regulating compressor driven off the trans- 
difficulty in finding materials suitable for tempera-| mission, mention should be made of the use of the 
tures up to 800 deg. F., but at higher temperatures | firing pressure from the engine for the same function. 
more careful selection must be made. The final A similar use of cylinder pressure has been made for 
consideration is the mechanical strength of the | operating a tyre-inflating pump. Again, in the 
external surface of the cover, and this can often | reference to steering gears, recent developments to 
be provided for by a hard plaster outer coating | wards power steering by a vacuum servo, or by com. 
which may not add appreciably to the heat insula- | pressed air, seem worth noting, both forms being 
tion, but must, necessarily, add to the total weight already commercially extant, while one of them, it 
of the cover. | may be recalled, was shown at the last Commercial 
= = Vehicle Show (Olympia, 1931) on a large chassis by 
LITERATURE. | Messrs. Henschel, of Cassel. An illustrated account 
| of this chassis appeared in ENGINEERING, Vol. cxxxii, 
Commarstah Mater Rent Svanegest. hy ko; Ms Maneaen-|2°9P 8 CORE). The pookine of six exons fom 
Jones. London: Sir Isaac Pitman & Sons, Limited. 
[Price 15s. net.] 


| cylinders is discussed, for and against, but in the 
| interest of the small user, for whom this work is 

Tug recent rapid strides of road motor transport | primarily intended, the virtues, not to say the greater 
have introduced problems important to engineers, | suitability, of the small “four” might be emphasised. 
local authorities, operators and owners. It has} In a further edition, the chapter on steam 
been the subject of numerous laws and regulations, | vehicles—a subject which the author has previously 
but despite all the attention it has called forth, it| dealt with in a special (pre-war) volume—will, 
is obvious that many problems await solution by|no doubt, chronicle the hoped-for developments 
the surest of all tests, experience, and development. | towards re-establishing the steam vehicle in 
This development of road transport is responsible | competitive favour. Recent similar efforts on the 
for much literature both of a technical and more! part of marine steam-plant builders are encouraging 
general kind. An example of the most useful class |in this connection. Battery-electric vehicles are 
of this literature is furnished by the present volume. |dealt with at some length. The treatment is 
The author is a veteran motor journalist and| primarily concerned with technical matters and 
engineer, and his work embodies both his journalistic | electrical terminology, types of battery and control, 
and practical experience. The whole subject is | and is followed by a short explanation of the trans- 
well covered in some 360 pages, including an/| mission and the case for and against this type of 
index and numerous folders, drawings and half-| vehicle. A point which may be set against the 
tone illustrations of typical chassis and vehicles. | high first cost and weight of the battery is the long- 
Steam, internal-combustion, and battery-electric | period guarantee now given for its durability and 
vehicles are reviewed in order of their importance | low maintenance costs. According to recent data in 
to the present-day user. The combustion-engined | this respect, the guaranteed life of the nickel-iron 
vehicle naturally has received the maximum of| battery compares favourably with the average 
attention, and is dealt with from both the engineer- | femunerative life of a combustion-engined vehicle 
ing or constructional and operating aspects. | Part II of the work, though probably the most 
The work is divided into four parts, Mechanical, important to the average owner, since it deals ver) 
Commercial, Working and Maintenance, and Legal, | fully with the business aspect of road transport, 
and as the author explains, it is intended | need only be mentioned for the tabular and other 
primarily for those who contemplate, or have | data of standing and operating costs. If the infor- 








In the case of the steam-pipe test, the error in adopted, motor transport in a small way and may | mation in this section be properly digested by 
taking the temperature of the steam instead of the | need guidance. The first nine chapters describe | small owners, it should go far to stabilise motor 
temperature of the surface amounts to about 1 deg. F. | and analyse layouts of chassis and the working | haulage and repress the abuses of unprofitable hire 
at 400 deg. F., and the maximum at which the pipe | principles of steam, electric, and internal-combustion | and other rates, and the price cutting in estimates 


is used. This means an error of } of 1 per cent 


in the value of gb and a smaller error in the calcu- | ciples are rather neatly interspersed with notes on| haulage firms. Part III, which deals with working, 


}engine vehicles. Technical explanations and prin-| which is so much complained of by competent 


maintenance costs, may be 





lation of g. The error in the efficiency is therefore | details which affect the selection of a type. Tractors 
negligible. of the comparatively recent “Cob” type, rigid 

Conclusion,—lt has been attempted in this article | six-wheelers and four-wheel driven units, and 
to answer some of the questions put with regard | trailers and chassis with off-set transmission, and 
to the pipe-cover tests, particularly as regards the | forward-control chassis, come under review, but the 
variation of conditicns. Particularly illustrations | latest innovation, the “Q”-type "bus chassis, 
have been given to correct the common belief | with the engine and transmission outside and along 
that the surface temperature is a sufficient criterion | the off-side of the frame, is too recent to be included 
of efficiency and that the heat loss is not directly | in this survey. The generally up-to-date character 
proportional to the thickness or to the thermal | of the treatment is seen in the short, but sufficient, 
conductivity when the pipe diameter is constant. | review and illustration of the fluid flywheel and the 
By the aid of the tables given, it will be found not | pre-selective form of epicyclic change-gear as well as 
difficult to calculate the approximate efficiency | the free-wheel, servo-assisted brake control and air 
of a cover under any normal circumstances. The|and hydraulic brakes. A reminder is given of the 
heat loss calculated will, however, be too small, | possibilities of hydraulic transmission instanced 
since all the values refer to pipes supported in still| by the Leyland hydraulic torque converter, and 


air, If under these circumstances the saving in| there is a brief note on compressed gas fuel. The 


heat loss or fuel is calculated for a cover of any | compression-ignition, or heavy-oil, engine (to use 
particular efficiency, the actual saving will be| the author’s nomenclature) has a chapter to itself, 
greater owing to motion of the air on both bare and | which is prefaced by the necessary caution as to the 


or operating, and 
regarded as being complementary to a proper unde! 
standing of the previous section. It may pay 
owners to read it first to obtain a better grasp of the 
details which cannot be neglected for a thorough 
understanding of the minutia of transport costs. 
Useful hints are given in this section for the day-to- 
day treatment of steam, combustion-engined, and 
battery-electric vehicles. In the latter connection, 
it is worth noting that the more prevalent form 
of ebonite accumulator casing may develop internal 
cracks in the cell-division plates, causing inter-cell 
leakage troubles. There are suitable testing tools 
for this, and other details of which mention, accom- 
panied, if possible, with a few illustrations of them, 
might add to the utility of this section. Part IV 
explains the legal requirements as to dimensions 0! 
girth and length, tyres, speed limits, licences and 
regulations, third-party insurance, drivers’ hours, 
numberoridentification plates and registration books, 
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besides the more particular or special requirements |of this section are given tabulated particulars ra of the phenomena which have led up to them. 


for passenger vehicles, and trailers. Specimen 
‘ Forms” under the Road Traffic Act (1930) are 
included, and an index, which is not always provided 
in modern technical books, finds its rightful place. 
The general scheme of the book, the format and 
paragraphing, and, in particular, the excellent type, 
are noteworthy recommendations of this work. 


Engineering Descriptive Geometry and Drawing. By 
Frank W. Bartiert, and THzopore W. JoHNson. 
New York: John Wiley and Sons, Inc. London: 
€hapman and Hall, Ltd, 1932. [Price 34s. net.] 


tuts book, of over 600 pages, is an outgrowth of 
experience in the course of instruction developed, 
during many years, at the United States Naval 
Academy, which, though developed for a particular 
lass of naval students has also a value to students 
of other branches of engineering. It is divided into 
three sections. Part I treats of Line Drawing, 
this, beginning with a description of the usual 
drawing instruments, enters into a minute account 


of their use, of the various methods of sharpening | 


pencils, and the proper use and setting of inking 
pens, with much information in meticulous detail 
as to the best way of drawing ink lines for satisfac- 
tory results, with methods of erasure. Lettering 
of many kinds receives full attention, with unusually 
precise directions. The use of scales is also enlarged 
upon. Much information of a distinctly useful 
kind relating to the minor difficulties of drawing is | 
presented, and with such precision as to show the | 
authors must have made a close study of the tyro’s | 
difficulties. It may produce some wonderin the mind | 
of the experienced draughtsman that there is so| 
much to be said, and said with advantage, about | 
such elementary matters. The lay-out of drawing | 
sheets has, indeed, a chapter to itself. There is, how- | 
ever, none of this which might be omitted without | 
loss to those who do not already know. 
Part II, dealing with Engineering Descriptive | 
Geometry, devotes full 200 pages to elucidating 
essential principles as applied to mechanical or | 
engineering drawing as distinct from the purely | 
mathematical concept. Before proceeding to the | 
study of the various problems treated it is explained 
that the method of projection adopted is that known 
as the American, in which the plane of projection 
is between the object and the eye, as distinct from 
the older convention in which the plane of pro- 
jection is beyond the object. But whether by one 
method or the other the basic principles of projec- 
tion are the same. The usual problems occurring | 
in this study, and some less usual, are treated in 
great detail andin much variety. The textual matter 
is, indeed, so extended as to account readily for the 
many pages devoted to the subject. This ten- 
dency to wordiness in the instructions given and 
explanations offered is perhaps justified by the con- 
sideration that this book is for the instruction of 
students who, if reading alone, want all the help 
that may be needed in a troublesome subject. | 
Part UI deals with Engineering Drawing, being | 
a treatise on projection as applied to work in the | 
drawing office. Much of this has been anticipated | 
in the preceding sections, but is here expanded in 
detail to develop a knowledge of practical draughts- | 
manship. Isometric drawing is treated at some | 
length, with advantage. It is noted with truth that 
though of convenience in the representation of 
rectangular objects, there is some trouble in cases 
where the circular form frequently occurs as an 
ellipse. It may be well to note in this connection 
that whereas in earlier sections of the book a satis- 
factory approximation to the ellipse, as appearing 
n Isometric projection, is given in two places, on 
page 439, a very faulty method is presented, as 
‘wing substantially correct, though far from being 
so, and having no claim to the degree of pre- 
cision indicated. Variants of the true isometric 
method are given which have some advantages 
‘nd are occasionally used. Sundry conventions 
used in the representation of screw forms are given, 
and others in the drawing of details. There are also 
particulars relating to structural forms and riveting 
practice, with an informing chapter on ship lines. 
lext-book illustration has many pages devoted to 


one from Planck’s proof that in the interaction 


| Victoria came to the throne, educated men still 


| 6,000 years old. To-day, its birth can be dated with 


/and now was distinctly new and strongly opposed 


relating to National Standards for bolts, screws, 


rivets, &c. 


The Development of Physical Thought. B 
and D. A. Apams. 
| Price 23s. net. 


The significant researches are described so as to 
make clear both the object aimed at and the general 
character of the methods employed. It is quite 


L. B. Lox | Umecessary and, in fact, highly undesirable, in a 
Chapman and Hall, Limited.| work of this kind, to enter into minute details 


which, however important to the specialist, have 


One of the authors of this most lucidly-written | no interest for other readers. 


volume is Professor of Physics at the University of 


California, and the other holds the Chair of Mecha- 
nics at the Colorado School of Mines. In it, they 


give a general survey of the gradual development of | of matter. 


| scientific thought up to its culmination in the 
extraordinary and disturbing discoveries of the last 
40 years. To Faraday has been attributed the 
belief that Nature was inherently simple. Experi- 
ment for long did much to justify this conviction, 
particularly in the field of optics, where extremely 
refined measurements were possible. One result 
| was a belief, widely held in the latter half of the 
|nineteenth century, that little that was funda- 
mental remained to be discovered, and that the 
task of physicists for the future lay merely in in- 
creasing the accuracy of measurements already 
made. A few years later on, this complacent 
hypothesis received one shock from the Michelson- 
Morley experiment, and a second and still heavier 


between matter and radiation energy was trans- 
ferred wholly in definite quanta and not continu- 
ously. 

In the work under review, the authors define 
science not merely as a body of knowledge, but 
more especially as the method of controlled quantita- 
tive study by which that knowledge has been gained. 
In their opening historical sketch, they review the 
contributions made by the earlier civilisations, 
and whilst giving the Greeks full ¢redit for their 
invaluable contributions to mathematics, and their 
ingenuity in framing theories, note their reluctance 
or neglect to test these adequately by observation 
or experiment. Little advance was made by the 
Romans, whilst later on the Church and the univer- 
sities definitely discouraged appeals to observation 
instead of to tradition. Somewhat freer scope for 
thought was one result of the Reformation, and 
progress became rapid in comparison with the 
accomplishments of the preceding 2,000 years. 
Nevertheless, it is curious to note that when Queen 


believed that the world was somewhat less than 


some confidence as about 2,000,000,000 years ago. 

The authors trace the history of mechanics from 
Archimedes up to Newton, whose laws of motion 
are clearly explained. Their extraordinary success 
in correlating highly refined astronomical measure- 
ments is duly emphasised. The small outstanding 
discrepancy of 42 seconds of arc per century in the 
motion of the planet Mercury, next serves to intro- 
duce the doctrine of relativity. The authors seem, 
however, disposed to underrate the philosophical 
significance of this. They apparently regard it 
more as a successful mathematical dodge rather as 
modifying in any significant way our views of the 
universe. The real nature of time has, however, 
always been a difficult philosophical problem, and 
the conclusion that two events can be regarded as 
truly simultaneous, only when they occur both here 


to current views. 

The structure of matter and the nature of heat | 
are discussed on similar historical] lines, and brought 
fully up to date. The authors seem satisfied with 
the suggestion of G. N. Lewis that since entropy 
is the logarithm of a probability, the present condi- 
tion of the universe is not incompatible with its 
existence from a past eternity. For our own part, 
we suspect that detailed calculation would show 
this view to be untenable, being too improbable | 
for belief. There is in this section a capital dis- 
cussion of the kinetic theory of gases and on the 
limitations to the doctrine of equipartition of energy 
established by modern research. This leads to 
Planck’s views, which, in the outcome, have proved 
more revolutionary than relativity, though notably 


There is a short but well-written section on light, 
visible and invisible, and the remaining 150 pages 
of the volume are devoted to the electric structure 
Here will be found a most instructive 
account of how the new physics has come into 
being. The physicist of 50 years ago had good 
grounds for believing that it would ever be impossible 
to observe phenomena due to the action of a single 
atom. At best, he hoped to determine something 
ofits structure by a study of spectra, but the attempt 
was likened, at the time, to trying to deduce the 
structure of a grand piano from the noise it would 
make if flung downstairs. How this apparent 
impasse has been surmounted is excellently set 
forth, as well as the disturbing conclusions ulti- 
mately reached. Wave mechanics and the principle 
of indeterminancy are so opposed to our natural 
instincts as to arouse, in some, almost a feeling of 
resentment. 


La Transformation de l’Energie Electrique. 11. 
mutatrices et Redresseurs. By H. Grroz. 
Armand Colin. [Price 10 fr. 50.] 

By far the greater part of this little work is con 
cerned with the mercury-are rectifier, its theory, 
operation, regulation, and practical construction, but 
about 40 pages are given to consideration of the 
synchronous converter. In this space, however, a 
useful summary of the properties of the converter is 
presented. Each aspect, such as the theoretical 
and practical transformation ratios, copper losses, 
armature windings and slip-ring connections, 
armature reaction, short-circuit conditions, starting 
and voltage regulation, is dealt with in a separate 
section. The treatment is satisfactory within 
the limits imposed by space. 

The conversion from alternating to direct current, 
without the interposition of rotating machinery, 
has been a problem of the greatest interest and 
importance to electrical engineers. With the rapid 
evolution of the mercury-arc rectifier from the 
laboratory to the practical stage, it bids fair to 
supersede the synchronous converter. The mercury- 
are rectifier may be said to be the first production 
in the field of heavy electrical engineering of the 
new science of “ Electronics.” The technology 
of electrical communication has been completely 
revolutionised by the introduction of the thermionic 
valve, while the application of the mercury-arc 
rectifier suggests equally revolutionary possibilities 
for the future development of transmission and 
conversion of electrical energy. The author gives 
distinct evidence of his being a specialist in this 
branch of engineering. The theory underlying 
the operation of the mercury-vapour rectifier is 
well set out and is quite sufficient for a complete 
understanding of its characteristics. This account 
of the physical phenomena is followed by equally 
satisfactory sections dealing with connections, 
regulation, operation and construction of rectifiers 
and their auxiliary apparatus. Modern practice 
is well represented in the account of complete 
installations of rectifier plant, though the grid- 
controlled device does not seem to have secured 


Com- 
Paris : 


‘recognition in this respect. 


Graphs of Standard Mathematical Functions. By H. V. 
Lowry, M.A. London: Sir Isaac Pitman & Sons, 
Limited. [Price 2s. net.) 

As the title suggests, this book is a compilation of 
graphs—graphs of functions of common occurrence 
in mathematics. No bias of any kind is given to the 
work, but since the cases considered are fundamental, 
anyone making use of mathematics in his work will 
find a knowledge of these graphs of advantage. A 
considerable knowledge of the behaviour of a func- 
tion is obtained when that function is seen pictorially. 
It is common knowledge that many students of 





less striking to the non-expert. 
The sections on electricity and magnetism give a | 


this branch of the draughtsman’s art. At the end | really excellent exposition of the views now held ‘object is to assist the student to do so. 


mathematics do not possess the power to see the 
function in this way, and evidently the author’s 
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here is little text, but. that little is to the point. | function and of the quadratic, and in the latter case The book closes with a consideration of inverse 
lhe book opens with shost notes on symmetry, and/|a note makes clear the connection between the | functions in general, giving the actual graphs of the 
change of origin, and also on related graphs such as | graph of a 2* -+-bx-+¢ and that of a2*. Then | inverse trigonometric and inverse hyperbolic func 
y= f(x) and y = af (xz); y =f (x) and y J (x). | come the cubics y = a 2° and y = a(2z* + 2x), with|tions. It is probably true that any one of thes 
Four cases of the graph of y= 2” are then con- jan explanation of the method of converting the | graphs could be found in some book on trigono 
sidered ; m, a positive odd integer ; m a positive even | general cubic into the latter form. The six standard | metry or on algebra. The merit of the book is that 
integer; ma negative odd integer; m a negative | trigonometric functions are treated, and the graph | here the student will find them together, set out ' 

‘}of y= a sin z+ bcos zis shown to be merely a|an orderly manner, and in small compass. 

even integer. Then follows the graph of y = 2° | gine graph, a short note indicating its position | BES ae 


‘ @ relative to the axes. The graphs of a (various values Tar Ixstrrution or StrRucTURAL ENGINEERS. Mh. 

¢|of a), of the hyperbolic functions, log,z and of the | Andrews Prize, awarded to the candidate obtaining th 
| positive or negative fraction),and the inverse graph | conic sections follow, together with a few graphs saree aggregate nee pn Se a acer Amer sasr 
r= y™ where m may have any of the above values. | of rational fractions taken as far as the case in which | } A gm ery eye pg ements alf 


3 a . , . was gained by Mr. H. J. Dowling, of Seedley, Salford u“ 
The book passes on to the graph of the linear | both numerator and denominator are quadratic. ‘the examination which took place in December, 1933 


(q positive or negative); the graph of y 
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Fie. 85. Micro-MANomEeTrEeR; M 


THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM—III. 


Brrore concluding our description of the exhibits, 
it may be recorded that the Fair has proved an 
unqualified success, the number of visitors and the 
amount of business done being both markedly | 
greater than at the 1933 Fair. A particularly 
gratifying feature has been the greater number of 
foreign visitors, which may no doubt be largely | 
accounted for by the conclusion of the recent 
trade agreements with a number of foreign coun- 
tries. So far as concerns our account of the Bir- 
mingham section, we have endeavoured to cover | 
the most recent developments in the design of| 
machines, instruments, and so on, but the section | 
is now so large that a complete description of the 
exhibits would fill a whole volume of ENGINEERING. 
In concluding our account, we may first deal with 
the new type of manometer shown by Messrs. 
Negretti and Zambra, 38, Holborn-viaduct, E.C.1, 
and illustrated in Fig. 85, above. This is an 
exceedingly accurate instrument for measuring 
small pressure variations, a complete revolution of 
the pointer on the dial corresponding to a pressure | 
difference of 0-8 mm. of water. The sub-divisions 
on the dial read to 0-01 mm. The instrument 
consists essentially of a horizontal cylinder, free to 
rotate about its axis, on which is mounted a special 
form of U tube. The central portion of the latter 
consists of a glass tube mounted on brackets on 
the cylinder, and inclined at a slight angle with 
the horizontal. One end of this tube is connected 
by tubing to a union at the back of the instrument, 
the tubing passing over the top of the cylinder as 
shown in the figure. The other end communicates 
with the interior of the cylinder, and a further 
connection is made from the top of the cylinder to 
a second union at the back of the instrument, both 
unions being provided with three-way taps. The 
two taps are connected by a tube so that when 
turned in direction any pressure difference 
between the two unions is eliminated. The cylinder 
is about half filled with methylated spirit, and the 
U tube, which rests on an adjustable anvil, is then 
set at such a height that it is completely filled 
with the exception of an air bubble which lies 
exactly under a scale with which the tube is provided. 
If, now, one of the unions is shut off, and the other 
is connected to the source of pressure which it is 
desired to measure, the bubble will travel along 


one 





' tube necessary to effect this is noted on the dial. 








NEGRETTI AND ZAMBRA. 


ESSRS. 


the U tube a distance depending on the actual 
pressure. Having taken the initial reading, the 
adjustable anvil on which the tube rests is raised or 
lowered until the bubble is brought back to its 
original position, and the actual movement of the U- 
It 
will be noted that the sensitivity and accuracy of the 
reading is equal to that of the high-grade dial recorder 
employed to measure the head. The cylinder is 
provided with a thermometer to enable corrections to 
be made for any variation in temperature while 
the instrument is in use. The stand on which the 
apparatus is mounted is provided with spirit levels 
and adjusting screws. It will be evident that the 
manometer can be employed for measurements in 


conjunction with a Pitot tube by using both con- | 


nections, in which case it is suitable for measuring 
the velocity of air flow up to about 35 ft. per second. 
Messrs. Negretti and Zambra also showed a wide 


range of other instruments, among which two are of | 


particular interest. The first is the time cycle elec- 
trical controller and recorder, the essential part of 
which was described in ENGINEERING, vol. cxxxvi, 
page 214 (1933), and the second the new type Diesel 
dial thermometer illustrated in Fig. 86, above. This 
is a distance reading thermometer of the mercury-in- 
steel type with electrical contacts, in which the bulb 
or sensitive element is placed in the medium the tem- 
perature of which is indicated on the sector-scale 
instrument placed at some convenient position away 
from the bulb. 
porated in the instrument is for the purpose of 
operating signal lights, warning alarms, heaters, 
electrically-operated valves, &c., through relays 
where the temperature interval between “ make ” 
and ‘“ break ’’ is required to be reduced to a mini- 
mum. The contact is set by a removable key to any 
desired temperature on the scale, this point being 
indicated by a setting pointer. Either one or two 
contacts may be used. With one contact, the setting 
pointer indicates the temperature at which the con- 
tact is ‘“ made,” or, if required, “ broken,” and this 
occurs at the exact temperature with no appreciable 
temperature interval between “ make ” and “ break.” 
With two contacts, the temperature differential 
between their operations may be as small as } per 
cent. or as great as 15 per cent. of the scale range. In 
this case the two contacts are normally adjusted so 
that their temperatures of operation are equal 
amounts above and below that indicated by the 
contact setting pointer. 


The electrical-contact device incor- | 
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AND ZAMBRA. 


. 86. 


A selection from their extensive range of heating 
jappliances for industrial and domestic use was 
| shown, under working conditions, by Messrs. British 
Trane Company, Limited, Vectair House, New- 
| castle-place, Clerkenwell, London, E.C.1. Vectair 
| heaters, which form part of this firm’s exhibit, were 
| Shown working on hot water, steam and electricity. 
| As the name suggests, they operate by convection, 
| cool air being admitted at the floor level of a room, 
passing over a heating element enclosed in the 
| bottom of a rectangular steel casing, and leaving 
through a vertical grille in the front of the casing 
|at the top. Wall-type and concealed Vectairs are 
jalso made. It is claimed for this apparatus that 
it is economical in operation, since all the heat 
given off is effective in raising the temperature of 
the air in the room. It is also pointed out that 
since the top of the floor and wall-type Vectairs are 
heavily insulated, so that they remain cool, the 
soiling of walls and decorations is reduced to a 
minimum. In the electrically-operated Vectair, 
mentioned above, the heater consists of resistance 
elements enclosed in two concentric tubes, the inner 
tube being of brass, and the outer tube of copper. 
This outer tube is expanded through a large number 
of aluminium fins, which form an extensive heating 
surface and give a very rapid transfer of heat to 
the air passing over the element. These heaters 
are made in four standard sizes with loadings of 
3,300 watts, 1,600 watts, 1,650 watts, and 800 watts, 
respectively. 

Various sections of the firm’s air-heating batteries, 
which are made in 100 standard sizes, were also 
shown. These are largely employed for drying pre- 
cesses, for machinery incorporating heat treatment, 
and for plenum ventilating plants for cinematog raph 
and other public buildings. 

Mention should be made of a type of heater for 
industrial purposes, known as the Trane Unit 
Heater, illustrated in Fig. 87, on the opposite page- 
It will be seen from this that the heater comprises 
a steel cabinet in which the heating elements are 
enclosed, having a fan mounted on the back and 
a series of adjustable louvres in front. The units 
are fixed to or near the ceiling, and with the arrange- 
ments described, heated air passes down to the level 
of the heads of persons in the room, instead of rising 
along the walls to the ceiling, as is the case with 
radiators as ordinarily arranged. The use of the 
fan also keeps the air in constant circulation, 
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LIMITED. 























Fie. 88. 5-H.P., 550-Voir, FLamME-PRoor Motor ; 
Messrs. THE GENERAL Ewxorric CoMPANY, 
LIMITED. 





Fie. 90. DovusLE-SpinDLE PoLisHER; Messrs. 
Tue GENERAL Exectric Company, LIMITED. 
giving a uniform temperature, and with the aid | 
of the adjustable louvres, the direction and intensity | pattern. It will be seen that the body is of massive 
of the warmed air can be controlled as desired. | construction, and as it is sufficiently strong to with- 
These heaters are constructed to withstand steam | stand internal explosion, no vents or relief valves 
at pressures up to 150 lb. per square inch, but they | are fitted. The flange and bolting arrangements 
give equally satisfactory results with low-pressure | are also such that the explosion cannot be com- 
or exhaust steam. |municated to the surrounding atmosphere. The 
According to the regulations, all electrical equip- | terminal box is explosion-proof, and all the bolts 
ment intended for use in British mines has to be used for connecting vital parts, such as the terminal 
housed in a completely explosion-proof type of | box and slip-ring cover, are shrouded by nuts or cup 
casing, which has been tested and passed by the | washers, so that they can only be unfastened by a 
Mines Department Testing Station at Buxton.| box spanner. The danger of unauthorised inter- 
Messrs. The General Electric Company, Limited, | ference is thus, it is claimed, reduced. The coal 
Magnet House, Kingsway, London, W.C.2, has! cutter, which is of chain type, was manufactured by 
produced a range of apparatus which is designed| Messrs. The Uskside Engineering Company, 
to satisfy the requirements of this body, and | Limited, Newport, Mon., and consists of three self- 
examples were exhibited on their stand at Castle | contained units: the cutter gear head, the motor 
Bromwich. The exhibits comprised an explosion-|and the feed box. The motor, which has an 
proof motor, an electrically-driven coal cutter, | output of 50-h.p., is of the barrel type, the stator 
explosion-proof automatic gate-end switchgear, and comprising a steel cylinder with parallel sides, which 
a motor-driven scraper haulage. | fits into the coal-cutter casing. This casing is fitted 
The 25-h.p., 500 volts, three-phase motor exhibited | with dust-tight bearings, in which the vanadium- 
may be taken as typical of the range, the general | steel shaft of the rotor is carried. The rotor 
construction of which will be clear from Fig. 88, on | winding consists of copper bars, which are brazed 
this page, which illustrates a 5-h.p. unit of the same | to two endrings. Starting and stopping is effected 
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Avromatic Gatg-Enp Box; Messrs. THE GENERAL 


Exectric’ Company, LIMITED. 


by remote-controlled contactor type explosion- 
proof gate-end switchgear,which, as shown in Fig. 
89, comprises a main isolating switch, a triple-pole 
contactor, three overload releases with time lags 
and protective relays, as well as the necessary 
fuses and transformers. The whole of this 
equipment is contained in an explosion-proof steel 
chamber, which is mounted on skids for flitting 
purposes. The main isolating switch is mechani- 
cally interlocked with the main contactor, so as 
to prevent it from breaking any current, while the 
cover of the unit is also interlocked so that it 
cannot be removed when the switch is in position, 
or the switch closed when the cover is removed. 
Three relays are fitted : one for operating the main 
contactor, one for earth leakage protection in con- 
junction with the core balance transformer, and one 
to prevent a short between the pilot core and earth. 
The same relays will also provide protection when 
a trailing cable with double screens is used. The 
*bus bars are so arranged that any number of units 
can be coupled together by means of bush plates. 
A special key is provided which, when inserted 
through the lid, enables tests to be made to ascertain 
whether the protective relays are functioning cor- 
rectly. This is shown by an indicator which can 
be observed through a glass window in the front 
cover. The relays can only be re-set by the key. 
The trailing cable is coupled to the switchgear 
through a flameproof plug and socket. 

A further mining exhibit on this stand was a double- 
drum scraper haulage, which consists of two steel 
drums, driven through gearing by a 35-h.p. high- 
torque squirrel-cage motor. This equipment is also 
mounted on skids for flitting purposes. The motor 
is of the barrel type, the body being a steel cylinder, 
to which steel end-shields carrying dust-tight bear- 
ings are bolted. It is also of the explosion-proof 
type, the various parts which are bolted together 
being provided with wide machined flanges. No 
bolts pass from the outside to the inside of the 
motor, so that no outlet is provided for an internal 
explosion should a bolt work loose or drop out. 
Starting is effected by a push-button operated 
explosion-proof direct-to-line starter. 





Messrs. The General Electric Company also exhib- 
















[MARCH 2, 19 34. 











EXHIBITS AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 

















Fia. 91. Fie. 93. Hieu-Frequency DRILL ; 


Messrs. JosepH Lucas, Limite. 


























Fie, 92. Fie. 94. Veuicutar Type Evecrric TACHOMETER 

Fics. 91 anp 92. PortTasLe Lorry WEIGHER ; 
Messrs. GeoRGE SALTER AND Company, LIMITED. Figs. 91 and 92 above. This weigher has been 
|designed to meet the requirements of lorry and 
ited a double-spindle electric polisher, which is in- | fleet owners, who, not possessing nor having ready 
tended for heavy duty work. An illustration of this | access to a weighbridge, desire a smal] portable 
equipment appears in Fig. 90, from which it will be | machine for checking either the total weight of the 
seen that it comprises a 5-h.p. 400 /440-volt squirrel- | vehicle, or the percentage load on the rear axle. The 
cage motor of the totally-enclosed type, which is | machine is remarkable for its extremely small size, 
mounted on a cast-iron pedestal. This motor runs | being only 8 in. diameter at the base and 6} in. high, 
at 2,900 r.p.m., and the rotor shaft is made in one | while the platform is only 3} in. high, and it is also 
piece with a spindle at each end, each spindle being | notable for its lightness. Although it weighs only 
made in one piece and supported in four bearings ; | 35 lb., it is capable of dealing with loads up to 10 
three of these are roller bearings, and one a ball/ tons. The weigher is, in essence, a spring balance, 
bearing. ‘I'wo of the bearings are mounted on each | Belleville washers, however, being used in place of 
spindle, the ball bearing taking the thrust, which | the more conventional type of coiled spring. These 
may be set upin either direction during the polishing | washers are employed in pairs, being placed one 
processes. The two polishing wheels are about 5 ft.| over the other, rim to rim. The lower washer is 
apart, while the height from the floor to the centre | supported actually on a solid foundation, and the 
line of the shaft is 3 ft.4 in. A dust-tight hinged | load is applied to the upperone, causing the washers 
door is provided on the pedestal, and gives access | to deflect and become flatter, the amount of move- 
to the direct-to-line starter, which is mounted inside. | ment being in direct proportion to the load applied. 
This starter is push-button operated by two dust-| The weighing portion of the machine consists of a 
tight buttons in the centre of the door. In case of| circular cast-iron base, clearly shown in Fig. 92, 
emergency, the motor can be stopped by pushing} bored out to take the Belleville washers, which rest 
the large button in front of the motor. upon a hardened steel roller race, the diameter of 
It may be added that a considerable amount of} whichis slightly larger than that of the centre hole 
space on the stand was devoted to a display of Osira | in the washer, let into the lower part of the base. 
lamps for street lighting. These are now made for A roller race is used in order to give a line con- 
200/210, 220, 230 and 240/250 volts. | tact so that the perfect flexure of the washers is 


four pressures : 
Similar lamps, which have been developed for in no way hampered, the machine thereby respond- 
colour flood-lighting purposes, in which all the light ing to the smallest changes made in the load on the 
output is emitted in colour, thus giving far greater | platform. Resting upon the upper washer is a 
lighting efficiency and more striking effects. The similarroller race, forming part of the centre of the 
lamps we e used for illuminating one end of the, machine, upon which is fixed the platform. The 
Fair buildings. middle piece, of hardened steel and circular in 

Messrs. George Salter and Company, Limited, | section, passes down through the washers into the 
West Bromwich, snowed their usual wide range of base, where it is supported laterally by a ball race 
spring balances and weighing machines, together in order to constrain its movement to a vertical 
with a variety of springs and roller bearings, the plane only, so that loads may be placed out of centre 
latter including flexible spiral rollers with ball- on the platform without materially affecting the 
One of the most interesting exhibits accuracy of the weighing machine. On the under- 


bearing ends. 
side of the platform, exactly in the centre, is a 


was the portable lorry-axle weigher illustrated in 








; Messrs. Recorp EvectricaL Company, LIMITED. 


hardened steel block, against which a hardened steel 
ball, let into the end of a pivoted lever, is kept in 
contact by a spring. Any movement of the plat- 
form is magnified by this lever, and at the same 
time transferred by it to the indicating mechanism, 
to which it is connected at the end remote from the 
ball by a link. The indicating mechanism, consist- 
ing of a toothed quadrant engaging with a pinion, 
is housed in a circular bowl-shaped casting fixed to 
the side of the base, and inclined at an angle so that, 
although the machine is on the ground, the dial 
can be easily read without the observer having to 
stoop down, as shown in Fig. 9]. The indicating 





finger is attached to the pinion spindle, and makes a 
| full revolution round the dial, which is marked in 
| bold figures, and is protected by Armourplate glass. 

Messrs. Joseph Lucas, Limited, Great King-street, 
Birmingham, were showing a wide range, bothof their 
own products and of their associated companies, 
Newtons of Taunton, C.A.V. and Rotax, Limited. 
These included electrical equipment of all kinds 
|for motor cars, motor cycles and cycles, magnetos 
|for aircraft, anode converters, rotary converters, 
jand pneumatic-electric mine lamps. Special atten- 
| tion may be called to the examples of Rotax elec- 
| tric tools which were on view, among these being 
|the high-frequency automatic-feed drill, which 
we illustrate in Fig. 93, on this page. This machine 
is capable of drilling holes up to { in. in diameter 
|in steel ata penetration of 2 in. per min. The feed 
screw, which has a travel of 4in., is fully enclosed, so 
as to prevent the entrance of dust and grit, and is 
fitted with a long, bronze sleeve nut. The feed is 
operated from the motor spindle through a small 
clutch, which is thrown out of action by a slight 
pressure on the handle, visible in the illustration. In 
this way, rapid and easy drilling can be secured with 
the minimum of skill and attention. Othersmaller 
drills with the same electrical equipment, but with- 
out automatic feed, are capable of drilling } in. 


and ,*; in. in steel, respectively. The no-load 
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Fie. 95. Preaeatina Oven ; Messrs. T. H. 


AND J. Dantes, LIMIrep. 


speeds of these two patterns are 1,800 r.p.m. and 
1,500 r.p.m., respectively, and the weights are 
64 lb. and 74 lb. The overall length in each case 
13 in. An interesting feature about all these 
drills is that the three-phase driving motor is 
designed to operate at 110 volts and a frequency 
of 175 cycles to 180 cycles, an arrangement which, 
it is claimed, enables a high productive capacity 
with low weight to be obtained, besides simplifying 
the construction of the motor itself, leading to 
reduced maintenance costs, and permitting the 
amount of gearing required to be cut down. The 
motor, which is controlled by a trigger switch 
in the handle of the drill, is of the squirrel cage 
pattern, so that no commutator and brushes are 
necessary. The stator is of normal construction, 
while the rotor is built up of copper bars, which 
are welded into position, and is fixed to a spindle 
of heat-treated alloy steel, which, in turn, is carried 
in large-size ball bearings. The gears between 
the motor and drilJl spindles are also of heat-treated 
alloy steel. The motor housings and gear cases, 
which are made of special aluminium alloy, are 
held together by studs and nuts, so that damage 
caused by the loosening and eventual stripping 
of screw threads is avoided. The same _high- 
frequeney principle is used on the firm’s heavy- 
duty portable drill, which has a capacity of 1} in., 
and on their disc sanders and portable grinders, 
energy at the necessary frequency being supplied 
from the mains through a frequency changer. 

As has been their custom at previous Fairs, 
Messrs. The Record Electrical Company, Limited, 
Broadheath, Altrincham, Cheshire, showed a wide 
range of their indicating and portable ammeters 
and voltmeters, as well as insulation-testing sets 
and circuit-breakers. In addition, they exhibited 
five different types of their electric tachometer : 
lhe aircraft pattern, which, as its name implies, 
is designed for use on aeroplanes ; the industrial 
pattern, which is intended for machine tools and 
printing presses; and the marine pattern for 
ships and submarines; the vehicle pattern; and 
the portable precision pattern. In each case the 
equipment consists of two units, a transmitter 


1S 





Fie. 96. 50-Ton Press; Messrs. T. H. anv J. 


DaNIELs, LIMIreD. 


which generates a voltage proportional to the speed 
of the rotating body to which it is coupled, and an 
indicator, in the form of a voltmeter, which is 
calibrated in speeds. The vehicle pattern, which 
has been designed for use on railways and motor 
cars of all kinds, is cheaper and lighter than the 
other models. The transmitter in this instrument 
is a small alternator. The indicator is either of the 
moving-iron type with a 2} in. sector scale, or of the 
moving-coil type with a 3-in. circular scale, as shown 
in Fig. 94, on the opposite page. In the latter case, 
a metal rectifier is used in conjunction with the 
transmitter. The portable precision instrument 
consists of a light-weight hand-type generator with 
a separate indicator in a teak case. This can be 
fitted with two or three ranges, the standards being 
0 to 500 r.p.m., 0 to 2,500 r.p.m., and 0 to 5,000 r.p.m. 
Other exhibits included the Minor portable insulation 
test set, which incorporates a 500-volt generator 
and has a range of 0 to 20 megohms, and a 
scale length of 2} in., and two larger instruments 
| for the same purpose, one with a range up to 100 
|megohms at 500 volts and the other with a range 
| up to 2,000 megohms at 1,000 volts. These instru- 
|ments have now been much reduced in size and 
| weight without altering the scale length. In the 
workshop ohmmeters, of which various patterns 
were shown, the testing current is obtained from a 
|dry battery or accumulator on the lower ranges 
jand from a hand- or motor-driven direct-current 
| generator, the direct-current mains, or the alter- 
nating-current mains, through a rectifier. The 
motor-driven generators are capable of supplying 
several indicators. 

A new development in the plastic moulding trade 
was shown by Messrs T. H. and J. Daniels, Limited, 
| Lightpill Iron Works, Stroud, Gloucester. This 
| consists of a six or 12-chambered oven, in which 
the tablets or powder are heated to a temperature of 
, 180 deg. F. prior to being placed in the heated 
mould. Due to this, the curing time is considerably 
reduced, pin breakage is reduced to a minimum, and 
| waviness on flat thin moulds is entirely eliminated. 
|The oven, which is illustrated in Fig. 95, above, 
is provided with an internal drum mounted on a 
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Fie. 97. 
Piatt BroTrHers AND COMPANY, 


vertical axis, the chambers being formed by vertical 
radial walls. The spindle on which the drum is 
mounted is carried through the top of the oven and 
fitted with a star wheel for turning, as shown in the 
figure. Each chamber, on being emptied, is imme- 
diately re-charged, and a ratchet mechanism is 
fitted to the drum spindle to ensure that the drum is 
always turned in the same direction. Each charge 
must therefore pass completely round before being 
withdrawn. Each compartment holds sufficient 
tablets, or powder in containers, to load the press 
once. The oven is fitted with a thermometer in a 
strong brass cage, and a thermostat is provided 
to maintain a constant temperature. The oven 
illustrated is designed for gas heating, as the makers 
have found this to be the most economical method of 
working, but ovens can be supplied suitable for steam 
heating, where steam at 180 lb. per square inch is 
available, or for heating by electricity. The ovens 
heat the powder uniformly, and as the moisture is 
driven off, the dielectric properties of the mouldings 
are greatly improved. 

The same firm alsoshowed the 50-ton press illus- 
trated in Fig. 96, on this page. This model is intended 
for those cases in which small quantities only are 
wanted, or for large factories where a small press is 
frequently a useful adjunct. It should also meet the 
requirements of college workshops, and so on, for 
experimental work. As shown in the figure, the press 
is fitted witha hand pump, which can be employed for 
high or low pressures. The alternative pressures are 
obtained by using one of two concentric plungers, 
either of which can be coupled to the pump hand- 
lever by turning the small lever visible in the illus- 
tration on the top of the pump block. The four 
columns carrying the head are screwed for the 
greater pari of their length, so that a wide range of 
adjustment is available. The maximum daylight is 
20 in. The platens can be heated by steam, electric- 
ity, or gas, a feature common to all the other presses 
made by the firm. The floor space occupied is 30 in. 
by IS in. 

The display of Messrs. Platt Brothers and Com- 
pany, Limited, Hartford Works, Oldham, was 
selected to give some idea of the variety of the firm’s 
manufactures, In Fig. 97, on this page, we illustrate 
one which has arisen from the firm’s century of cast- 
iron production, viz., cast-iron road blocks. The 
adoption of cast-iron as a road-surfacing material is 
primarily due to its capacity for resisting hard wear, 
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but the alternate large and small projections with 
which the surface of this type of road block 
is provided are stated to eliminate all risk of| 
skidding. Subsidiary advantages claimed are | 
that the surface drains rapidly, is easily cleaned, 
and that the blocks can be quickly laid whilst, 
should a road have to be broken into for access to 
pipes, cables, &c., the surface can be made good 
without leaving uneven patches. The blocks are 
11} in. square, and are hollow on the underside. The 





projections are of two sizes, the larger being 1 in. 
square and the smaller § in. square and slightly | 
rounder on the top to facilitate easy purchase over | 
the full side of the larger projection. All are } in. in 
depth and the pitch is 14 in., i.c., it is sufficiently 
close to provide a level surface for pedestrians and 
narrow-wheeled vehicles. The underside is designed 
with re-inforcing spurs, which increase the strength 
and enable exceptionally heavy bearing loads to 
be safely imposed, Crushing load tests conducted 
at the Manchester College of Technology show that 
a block will stand a pressure of 100 tons without 
breakage. The weight of each block is 20 lb. The 
blocks are laid on a concrete foundation in a 
bituminous composition about 4 in. thick and the 
joints are filled in by } in. of this material. 

The mining side of Messrs. Platt’s activities was 
illustrated by new designs of pressed-steel coal-pit 
tubs. The cardinal features of these tubs, which 


are 4 ft. by 3 ft. by 2 ft., are that they are mounted | 


on a steel chassis with pressed-steel wheels, and | 
are made with interchangeable parts connected by 
clips and bolts so that assembly is a simple and 
easily-effected operation. The sides and ends are 
stiffened by embossed ribs. One pattern of tub 
has a flat bottom and the other a well bottom 
between the chassis frames, so increasing the | 
capacity. The Platt-Richford transportable brake | 
wheel was also shown. This is intended for use on 
a self-acting incline and is capable of holding the 
journey at any point of the incline whilst it is self- | 
sustaining when once applied. The brake is 
embodied in the fleeting wheel, which is hollow. A 
pair of segmental shoes inside the hollow contact 
with the inner periphery of the wheel. The shoes 
are hinged at one side and, passing clear of the 
wheel axle, are fitted with semi-conical recesses at 
the other, in which a cone, traversed by a handwheel 
on the fleeting-wheel bracket, engages. Movement 
of the handwheel in the braking direction forces 
the cone into the recesses and expands the shoes. 
On releasing the cone the shoes are withdrawn from 
contact with the wheel by springs. Another exhibit 
was the Platt-Dawson centrifugal clutch. This is 
asimple device in which sliding members, carried on 
a spider on the driving shaft, make contact with the 
interior of a coupling on the driven shaft, by centri- 


fugal force. The load is thus taken up gradually 
as the speed of the driving motor increases. An 
example of the Hele-Shaw multiple-disc friction 


clutch fitted to electrically-driven haulage gear was 
also shown, This clutch is hand controlled. 

Messrs. Tangyes, Limited, Cornwall Works, 
Birmingham, showed a comprehensive selection of 
their products, including centrifugal pumps, ram 
pumps, deep-well and bore-hole pumps, hydraulic 
presses, and garage equipment. The centrifugal 
pumps exhibited included examples of the Tangyro 
models, which are fitted with ball bearings and a 
balanced impeller, and are suitable for heads up 
to 100 ft.; 10-in. and 16-in. models of the vertically 
split type pump were shown, and a 5-in. chokeless 
pump suitable for pumping water containing large 
solids, sewage, &. The ram pumps exhibited 
included single and treble-ram models in various 
sizes for belt and motordrive. The smaller sizes 
of these pumps are particularly suitable for house, 
farm, or estate work. The deep-well and bore-hole 
pumps represent one of the firm’s principal manu- 
factures, and were represented on the Stand by a 
submersible bore-hole pump, which is a recent 
addition to the range. 

One of the principal exhibits on the Stand of 
Messrs. The Bryan Donkin Company, Limited, 
Chesterfield, was a high-speed rotary blower similar 
to the model shown at the last Fair, and described 
in ENGINEERING, vol. cxxxv, page 211 (1933). 


Other exhibits of the firm were gas valves, and high- 


| specially designed for compressing gas up to 5,000 Ib. 


| of Alcosa blowing fans, used for gas furnaces, 
including the latest silent high-pressure model 


exhibited included high and medium pressure units, | 43, Bloomsbury-square, W.C.1, showed low-pressure 


the well-known single-faced rack and pinion valve, | stop valves, balanced regulating valves, high-pressure 


a worm and rack valve, and also a disc valve for 
use with purifiers. A high-pressure double-faced | 


to show the internal construction. These valves | 
are made to withstand pressures up to 100 Ib. per 
square inch, and they are so designed that the 
bonnet can be removed and a new nut or spindle 
fitted while the valve is under pressure. In addition 
to the exhibits mentioned, a number of photo- 
graphs were shown to illustrate the firm’s larger 
products, such as a high-pressure vertical compressor, 


per square inch for filling cylinders for gas-driven 
motor vehicles. 

A special feature of the stand of Messrs. Robert 
Jenkins and Company, Limited, Ivanhoe Works, 
Rotherham, was a display of glass enamelled vessels 
suitable for use with various acids and alkalies. 
A vitreous enamel is sprayed on the surface to be 
coated, and the vessel is carefully dried and fired 
in a gas-heated furnace, the enamel being fused on 
at a temperature from 780 deg. to 920 deg. C., 
according to the kind of enamel and the require- 
ments for the finished vessel. Particular interest 
attached to this exhibit in view of the fact that 
the firm is, we understand, the only one in Great 
Britain who make and carry out all the processes 
on the vessels under one roof. Messrs. Jenkins also 
exhibited a working model of the dryer described in 
ENGINEERING, vol. cxxxvi, page 710 (1933), to- 
gether with an underground petrol-storage tank of 
250 gallons capacity, manhole covers, gilled tubes, 
and other examples of their products. 

In conjunction with their subsidiary company, 
Messrs. A. H. Wilkes and Company, Messrs. William 
Allday and Company, Limited, exhibited a range 


working up to 36 in. water gauge. Positive-pressure 
blowers for operating gas furnaces, blowpipes, &c., 
were shown at work, together with various 
types of automatic gas burners. These burners are 
suitable for heating a variety of tools and furnaces, 
and are of simple design, being worked by gas 
pressure. The firm’s exhibits also included Wilkes’ 
soldering furnaces, which now give a constant gas 
consumption, adjustable according to the work, 
so that exact working costs per operator are readily 
obtainable. Other exhibits which may be mentioned 
were portable forges, and a gas-fitters’ forge for 
bending barrel up to 2 in. in diameter, and also 
angle iron. 

Messrs. Cooke, Troughton and Simms, Limited, 
15 and 17, Broadway, Westminster, S.W.1, 
showed two examples of the Vickers projection 
microscope, new models of general-purpose micro- 
scopes, commercial condenser lenses, stee] ranging 
poles of corrugated section, surveying instruments, 
and optical workshop measuring instruments. The 
surveying instruments include a new theodolite 
with glass circles, direct-reading to single seconds 
of arc. The condenser lenses and some of the 
models of microscopes are designed specially to meet 
Continental competition, and are fully in keeping 
with the high standard of workmanship with which 
the name of the firm is associated. The special 
features of the projection microscopes are their 
great robustness combined with immunity from 
vibration. They are available for the examination 
of all classes of objects, whether opaque or trans- 
parent, and will take specimens up to 50 lb. in 
weight. The specimens can be illuminated in 
various ways, and the range of magnification is 


valves, gas and oil valves and a special valve called 
the Modulator. The operation of the magnetic valve 


| valve was shown with part of the body cut away | is achieved by energising an electric coil which causes 


a fixed soft-iron core to become magnetised. The 
core, or polepiece, in turn attracts a movable 
cylinder or plunger of soft iron, to which is attached 
the valve head. By this means the valve head 
can either be pulled up on to its seating or pulled 
off its seating according to specific requirements. 
All valves can be fitted with hand regulation to 
enable them to be operated entirely by hand in the 
event of a failure of the electrical supply. The 
hand regulation can also be used for the regulation 
of the amount of opening or closing when the 
valve is being magnetically operated. The valves 
are so constructed that easy access is obtained to 
any part in case of necessity, and there are no 
glands liable to cause trouble through leakages. 
The body and working parts are tested hydraulically 
to a pressure of 500 lb. per square inch, and the 
electrical parts are tested at 1,000 volts for a 
period of 60 seconds. Each completed valve is 
finally tested under the conditions in which it will 
be required to operate. The low-pressure valves 
are suitable for operating against pressures up to 
5 lb. per square inch, and are made in three patterns, 
straight, angle and corner. They are particularly 
suitable for low-pressure process plants and for 
radiator and panel-heating systems. The balanced 
regulating valves are suitable for operation against 
pressures up to 100 Ib. per square inch. They are 
essentially a throttle type of valve allowing a slight 
leak when in the closed position. They are made in 
sizes from }$ in. up to 9 in. and are particularly 
applicable to all types of industrial apparatus and 
for the main control of hot-water and steam heating 
systems. 

The exhibits of Messrs. The English Electric Com- 
pany, Limited, Queen’s House, Kingsway, London, 
W.C.2, may be divided into four parts : The first com- 
prised domestic and heating apparatus, such as cook- 
ers, “‘inset’’ fires, and water heaters, while the second 
consisted of an Otto ozone water sterilising plant 
with a capacity of 100 gallons of water per hour. 
This is a duplicate of an equipment which is being 
supplied to a training ship, now being built in this 
country, and enables bacteriological and organic 
organisms to be destroyed without the natural 
salts or “character” of the water being affected. 
The third part of the exhibit included }-h.p. motors 
of the split phase, automatic capacitor and direct- 
current compound-wound types, while the fourth 
was devoted to a display of fusegear, among which 
mention may be made of the metal-clad combination 
fuse-switchillustrated in Fig. 98,on the opposite page. 

This unit is available in current ratings of 30, 
60, 150 and 300 amperes, and can be used either 
as a switch or a fuse-switch. In the former case 
a copper link is bolted across the contact plates 
to which the insulated switch blades are attached, 
while in the latter the place of this link is taken by 
a cartridge fuse of the firm’s high rupturing capacity 
non-deteriorating type. Such a combination, it 
is claimed, enables standard control gear with a 
rupturing capacity not exceeding 4,000 kVA to be 
safely installed on systems where the short-circuit 
value may be as high as 25,000 kVA, as the fuse 
will clear such a short circuit very much more quickly 
than a switch. The fuse itself consists of a pure 
silver low-resistance element, which will carry the 
full-load current without deterioration, and will 
operate silently without external smoke or flame. 
It is also, it is claimed, unaffected by damp atmos- 





from 3 to 5,000 diameters. Objectives of any 


special device for indicating the exposure necessary 
when a photomicrograph is required. The projec- 
tion screen is at a convenient angle for demonstra- 


extremely rapid and simple to manipulate, and 
remote controls are unnecessary. The fine focusing 
movement is rigid and durable and will not develop 
backlash. 





pressure double-faced valves. Models of the former | 


Messrs. The Magnetic Valve Company, Limited, 





make can be employed, and there is a device for| vertical position. 
direct comparison of the test specimen with a/| fuses enables the dimensions of the metal casing 


photograph of standard material, together with a to be reduced to about one half of those necessary 


phere, and can be installed in either a horizontal or a 
The employment of cartridge 


when low rupturing capacity renewable-type fuses 
are used. The switch is designed so that the opera- 
ting spindle need not be insulated, and interlocks 


tion, and remains in a convenient position irrespec- | ate provided so that the cover cannot be opened 
tive of the camera length. The microscopes are| when the switch is in the closed position, and so 


| that the switch cannot be closed when the cover is 
| Open. This second interlock can be removed when 
necessary by moving a separate handle so that, 
| without reducing safety, the switch can be operated 
‘for inspection and maintenance purposes. The 
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Fic. 99. BrencnH GrinpEeR; Messrs. S. 


AND Company, LIMITED. 


equipment can be provided with cover plates for 
either conduit entry or a cable sealing box. A 
metering chamber can also be incorporated. As 
will be clear from the illustration, a number of 
units can be mounted on a fabricated steel ’bus bar 
chamber to form a metal-clad switchboard. This 
chamber is mounted on mild-steel stands or can be 
bolted directly to the wall. The “bus bars are of 
circular section and connections to them are made 
by means of clamps, thus facilitating any necessary 
extension. 

The same firm showed a new fuse which has 
been specially designed for rural distribution 
systems. It consists of a hollow insulator, up the 
centre of which a cartridge fuse is inserted. This 
fuse is held by a bayonet socket at the bottom and 
presses against a spring at the top so that good 
contact is obtained. The fuse is inserted or with- 
drawn by a pole, correct location being facilitated 
by a cup-shaped entry at the base of the insulator. 
A complete range of portable tools of British 


ComBINATION Fusr SwitcHGEaR; Messrs. Toe EnNGLIsu ELECTRIC Company, LIMITED. 











Fie. 100. GrinpEerR ror LatHE Movuntine; 
Messrs. 8. Wotr anp Company, LimmrTep. 


manufacture was shown by Messrs. S. Wolf 
and Company, Limited, 115, Southwark-street, 
London, S.E.1. These included portable and bench 
drills, screw-driving and nut-setting machines, and 
a variety of grinders. Among the latter, the bench 
grinder illustrated in Fig. 99, above, should 
prove of particular value in many shops on account 
of its convenient form for tool grinding, and from the 
fact that it can be fitted with extension spindles 
to carry polishing mops up to 8 in. diameter. The 
motor can be supplied with standard windings for 
direct current up to 440 volts, for 50-cycle single- 
phase alternating current up to 240 volts, and for 
50-cycle three-phase alternating current up to 
440 volts. It is a }-h.p. totally-enclosed model 
running at approximately 2,800 r.p.m. The spindle 
is of chrome-nickel steel, § in. in diameter, and is 
mounted on double-row ball bearings. The arma- 
tures on the direct-current models are former- 
wound, and all windings are impregnated and 
stoved. Motors for use on circuits up to 250 volts 
|are provided with push-button double-pole switches. 
| Ironclad switches are provided for higher voltages, 








The wheel guards are of malleable iron, and are in 
accordance with Home Office regulations, as also 
are the wheel flanges. The latter are half the 
diameter of the wheels, and are machined from 
malleable iron. The tool rests are of the same 
material, and are adjustable in every direction. 
The standard grinding wheels fitted are 7 in. by 
4 in. and 7 in. by } in., the former being of fine 
grit and the latter of coarse grit. A pedestal 
mounting can be supplied, giving a height of 3 ft. 
3 in. from the floor to the spindle centre. 

Another useful grinder shown by the same firm 
is illustrated in Fig. 100, on this page. This model 
has been designed to meet the demand for a light, 
self-contained grinder suitable for mounting on 
lathes with 6-in. or 8-in. centres. The bed plate 
is fixed to the tool slide of the lathe by means of 
a through bolt or by a clamp plate. A universal 
motor is fitted, suitable for operation on both 
direct-current and 25 cycle to 60 cycle single-phase 
alternating-current systems. It can be supplied for 
100 to 120 volt, 200 to 240 volt, or 250-volt circuits. 
The grinding spindle is carried on adjustable ball 
bearings, and is stated to run free from vibration, 
thus enabling a fine precision finish to be obtained. 
For small internal work, an extension spindle 
can be screwed on to the grinding spindle, the 
larger grinding wheel being first removed. To 
speed up the drive, a larger pulley is fitted on 
the motor spindle, giving a grinding spindle speed 
of approximately 23,000 r.p.m. The normal spindle 
speed for external grinding is about 9,000 r.p.m. 
The weight of the complete machine is 22 Ib. 

As a final example of the instruments shown, 
reference may be made to the exhibits of Messrs. 
Cambridge Instrument Company, Limited, 45, 
Grosvenor-place, S.W.1. These included redesigned 
mercury-in-steel thermometers, both indicating and 
recording, large diameter chart recorders for pressure 
and for humidity, new designs of temperature 
controllers, a portable pressure recorder, and a new 
indicating apparatus for measuring small percentages 
of carbon-monoxide gas in tunnels and mines. 

The most novel exhibit on the stand of Messrs. 
The Stanton Ironworks Company, Limited, Ilkeston, 
Nottingham, was a machine for demonstrating the 
ability of the Stanton-Wilson self-adjusting pipe 
joint to withstand the effects of modern heavy 
traffic on mains laid under streets. A second 
machine was employed to demonstrate the tight- 
ness of the joint when deflected under pressure. 
Other exhibits on the stand were a Stanton- 
Delavaud cast-iron pipe 6 yards long, resulting in a 
considerable saving in laying costs owing to the 
reduction in the number of joints, and a new 3-in. 
diameter Delavaud Spuniron pipe, which is only 
} in. thick, and can be sold at a greatly reduced 
price to replace the standard 3-in. spun pipe. 
Messrs. Darwins, Limited, Fitzwilliam Works, 
Sheffield, showed stainless steel in the form of 
sheets, castings and wire, together with heat- 
resisting metals, the latter being shown both on 
the stand and under working conditions. Other 
exhibits were perrets for enamelling furnaces, 
high-speed and alloy steels, and a range of files, 
hacksaws, chisels, and drills. Finally, mention 
may be made of the cobalt permanent magnets in 
which the firm specialises. 

High-speed steels, hand tools such as saws and 
files, and machine tools such as drills, milling cutters 
and reamers, were also shown by Messrs. Sander- 
son Brothers and Newbould, Limited, Sheffield. 
In addition, the firm showed high-tensile steels 
for automobile and aircraft use, mining steels, alloy 
and case-hardening steels, machine knives, and the 
Heliocentric speed-reduction gear. 

An excellent display of concrete mixers and other 
of the firm’s typical products was made by Messrs. 
Winget, Limited, Warwick, the exhibits including 
vibrating tables, flag moulds, brick, block, and slab- 
making machinery, and a brick breaker. Several 
of these machines have been previously described 
in our columns, a recent example being the engine- 
driven toggleless brick breaker, of which the des- 
cription will be found in vol. exxxv, page 213 (1933). 
Another description to which reference may be 
made is that of the vibrating table given in vol. 
exxxiv, page 413 (1932). This machine is now claimed 





to be practically silent in action. 


























































































































































































TENDERS. | 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number | 
appended being quoted in all cases. 

Non-Ferrous Metals.—The supply of copper bars and 
tubes, tinned copper sheets and bronze and brass bars. 
The Uruguayan Electricity Supply and Telephones 
Administration, Montevideo; April 16. (Ref. No. 
G.Y. 13,485.) 

Sensitive Paper and Chemicals.—The supply of 3,290 
rolls of sensitive paper of various widths for photostat 
machines and large quantities of developing and fixing 
chemicals. The Survey of Egypt; May 5. (Ref. No. 
B.Y. 7,762.) 

Waterworks Equipment.—The supply of a rapid pressure 
filter, a Venturi and 5 Woltmann filters, 34 chlorine 
sterilising equipments (injection apparatus), 12 dosing 
equipments for alumino ferric and hydrate of lime (silos 
and crushers also required), and 8 filter control equi 
ments. The Argentine National Sanitation Works 
Department, Buenos Aires; March (Ref. No. 
G.Y. 13,494.) 

Bridgework.—The supply of steel bridgework for the 
Pienaars River-Pietersburg and Braamfontein Krugers- 
The South African Railways and Harbours 
Johannesburg; April 9. (Ref. No. 





99 


dorp sections. 
Administration, 
G.Y. 13,500.) 

Telephone Terminal Blocks.—The supply of telephone 
terminal blocks, &c. The Posts and Telegraphs Depart- 
ment, Melbourne; April 24. (Ref. No. A.Y. 12,239.) 

Low-Tension Insulators.—The supply of 3,000 pin 
insulators, 2,000 “‘M"’ shackle insulators, and 3,000 
“N ™ shackle insulators. The Municipality of Johannes- 
burg; March 17. (Ref. No. A.Y. 12,241.) 


Switchboards._-The supply of two ten-unit metal-clad 


type switchboards, consisting of two units, each of 
500 amperes, and eight units, each of 300 amperes, 
complete with all accessories. The Municipality of 


Johannesburg; March 17. (Ref. No. A.Y. 12,242.) 

The supply of complete portable 
The 
28. 


Drilling Equipment. 
rotary drilling equipment for borings up to 300 m. 
Argentine State Oilfields, Buenos Aires; March 
(Ref. No. A.Y. 12,243.) 

Lighting Set.—The supply and delivery of a 25-kW 
self-contained lighting set. The Egyptian Ministry of 
Public Works, Cairo; March 31. (Ref. No. A.Y. 12,246.) 


Steel Oil Drums.—The supply and delivery of 2,000 
drums of extra-mild steel plate, each capable of holding 
400 litres of Diesel oil. The Argentine State Oilfields, 
Buenos Aires; March 22. (Ref. No. G.Y. 13,501.) 


Steam Locomotives.—In connection with the call for 
tenders by the South African Railways and Harbours 
Administration for 50, type 4-8-2, locomotives, referred 
to on pages 148 and 222 ante, we have been informed 
that the closing date has been postponed until March 26. 
(Ref. No. G. 13,605.) 

Gas-Engine Generating Sets.—The supply of two gas- 
engine generating sets, the three phase alternators to 
deliver 150 kVA at 0-7 power factor, at 380/220 volts 


and 50 cycles per second. The Municipality of Johannes- 


burg; April 14. (Ref. No. G.Y. 13,502.) 
ingle Iron.—The supply of 69 tons of angle iron, 
50 om. long, with equal legs of 44 cm.; and 11 tons, 


25 cm. long, with equal legs of 4 em., all to be pointed 
at one end and drilled both ends. The Egyptian Ministry 
of Finance, Survey of Egypt, Giza (Mudiriya); May 12. 
(Ref. No. G.Y. 13,503.) 
The supply of 50,000 mild-steel galvanised 
2 in. by %& in. thick, with 
in. in diameter. The New 
Department ; 24. 


Washe ra 
rectangular washers, 3 in, by 
in the centre 
and Telegraph 
13,509.) 


cireular hole 
Zealand Post 
(Ref. No. G.Y. 

Secondary Batteries.—The sup 
batteries. The New Zealand Pu 


April 


nly of 6-volt secondary 
ylic Works Department, 


Wellington ; May 8. (Ref. No. A.Y. 12,244.) 
Storage Battery.—Tuae supply of a 50-volt storage 
battery and charging equipment. The New Zealand 


Public Works Department, Wellington ; June 5. (Ref. 
No. A.Y. 12,245.) 

Electrical Plant.—The supply of a Diesel-engine-driven 
generating set, a control switchboard, and a number of 
The Egyptian Ministry of the Interior, Munici 
May 3. (Ref. No. A.Y. 12,248. 


Battery-Charging Equipment.—The supply of a battery- 
charging equipment for charging a 110-volt battery, 
comprising nineteen 6-vol: units of the type used on 
motor cars, having a capacity of 40 ampere hours at the 
The New Zealand Public Works Depart- 
May (Ref. No. A.Y. 12,249.) 

Contactors.—The supply of 18 double-pole single-throw 
contactors (or power relays) designed to operate from 
a 24-48 volt direct-current circuit. The New Zealand 


epares 
pality Section, Cairo ; 


one-hour rate 


ment, Wellington ; 22 
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CONTRACTS. 


Messrs. Prerer Brornerxoop, Limrrep, 
borough, have received numerous orders for 
Junkers Diesel engines during the past few weeks. 
include three-cylinder 30/36 brake horse-power engines 
for the Grand Union Canal Company and the British 
Admiralty, and two-cylinder 20/24 brake horse-power 
engines for Messrs. East Midland Gravel Company, 
Limited, Messrs. Millars Machinery Company, Limited, 
Messrs. Standard Steel Company (1929), Limited, and 
other firms. 

Messrs. Dorman, Lone anpD Company, Lamrrep, 55 
Broadway, Westminster, London, 8.W.1, have received 
numerous contracts for the supply and erection of the | 
steel framework for buildings. Among these are orders 
for 1,400 tons of steel for King’s-court Flats, Hammer- 
smith ; 1,500 tons for flats in Berkeley-square, London, 
W.1; and 850 tons for an extension to the factory of 
Messrs. Tate and Lyle, Limited, at Silvertown. 

Messrs. STURTEVANT ENGINEERING Company, LIMITED, 
147, Queen Victoria-street, London, E.C.4, have just 
received a repeat order from Messrs. The North Metro- 
politan Power Station Company, Limited, for an electro- 
static precipitator for the Brimsdown Station. The 
order, we understand, has been placed as the result of 
the high efficiency and satisfactory operation of the 
existing plant, ordered a little over a year ago. 

Messrs. YARROW AND Company, Liurrep, Scotstoun, 
Glasgow, have received a further contract from the 
Portuguese Government for the construction of two 
more torpedo-boat destroyers, bringing up to seven the 
number of vessels thus ordered. The machinery, boilers, 
fittings, &c., will be constructed by Messrs. Yarrow at 
Glasgow, and the hulls will be built by Messrs. Sociedad 
de Construcoes e Reparacoes Navaes, Lisbon, all the 
steel material being supplied by British steelmakers. 


Peter- 
British 
These 








PERSONAL. 


Messrs. Manotn, Davson AND Partyers, Lowrrep, 
have been obliged to move from 74, Victoria-street, to 
larger offices at 54, Victoria-street, Westminster, London, 
8.W.1. 

Mr. Norman Txornton, A.M.IL.E.E., has been 
appointed by the Government of the Punjab, executive 
engineer in the Electricity Branch of the Punjab Public 
Works Department. 

Messrs. AtrreD Herpert, Limrrep, Coventry, have 
taken premises at 70, Vauxhall Bridge-road, London, 
8.W.1, comprising modern well-equipped offices, a 
machine-tool demonstration hall and showroom, and 
small-tool and grinding-wheel warehouse. This will 
enable engineers in the London area and visitors from 
overseas to inspect machine-tools, &c., at work. 

Messrs. AsnmMore, Benson, Pease anp Company, 
Lrvrrep, Parkfield Works, Stockton-on-Tees, have com- 
pleted an agreement with Messrs. The Pennsylvania 
Engineering Corporation, New Castle, Pennsylvania, 
U.S.A., the purpose of which is the manufacture, by 
Messrs. Ashmore, Benson, Pease, of steelworks plant and 
equipment according to the designs and drawings, as 
well as upon the basis of the Pennsylvania Engineering 
Corporation's experience. 

Messrs. Fratrecit: Treves Eprrorr, 8.A., Milan, 
inform us that their business carried on under the title 
of the Libreria Internazionale Treves at Genoa, Naples, 
and Rome, has been reconstituted, and in future will be 
carried on at Genoa under the title Libreria Interna- 
zionale Treves di R. Fontana & C., at Naples under the 
title Libreria Internazionale Treves di Leo Lupi, and at 
Rome under the title Libreria Internazionale Treves di 
Ulrico Hoepli. 

Messrs. Tue Catcutta Evecrric Supprty Corpora- 
TION, Liurrep, Victoria House, Vernon-place, Blooms- 
bury-square, London, W.C.1, have acquired the business 
of Messrs. The Bhatparta Power Company, Limited, as 
from January I, 1934. 

Mr. Water P. Clyp&, managing director for about 
20 years of Messrs. Dobbie McInnes and Clyde, Limited, 
manufacturers of engineering and nautical instruments, 
57, Bothwell-street, Glasgow, C.2, is shortly retiring from 
the business. 


BOOKS RECEIVED. 

Department of Overseas Trade. No. 557. Conditions and 

Prospects of United Kingdom Trade in India. 1932. 

33. Report. By Str Taomas M. Arsscover. London: 
H.M. Stationery Office. [Price 3s. 6d. net.) 


Transactions of the Liverpool Engineering Society. Vol. 
LIV. Edited by F. W. Gaskin and H. E. Dance. 
Liverpool : Offices of the Society. 

Modern Road Emulsions. London: The Carriers 


Publishing Company, Limited. 
Library Buildings. Their Heating, Lighting and Decora- 
tion. Edited by R. D. Hmron Surra. London: The 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrIpDLEsBROUGH, Wednesday 

The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron trade are virtually unchanged. The very limited 
make is promptly taken up by current needs, and makers 
have no stocks to fall back upon. Merchants have little 
opportunity to put through business, as overseas demand 
is negligible, and requirements of areas elsewhere are 
met by direct delivery by producers. Buyers readily 

y fixed minimum figures, and are indeed keen to fix 
‘orward contracts, but ironmasters are in no hurry to 
make further sales for supply over periods ahead. Quota- 
tions for shipment to foreign destinations are still a 
matter of individual bargaining, but for other trade, 
official prices are ruled by No. 3 g.m.b. at 67s. 6d. 
delivered here, 69s. 6d. delivered to areas within an 
agreed radius of the Middlesbrough zone, 67s. 3d. delivered 
to Falkirk, and 70s. 3d. delivered to Glasgow. Most of the 
output is going into consumption at North-East Coast 
works, but deliveries to Scotland promise to be on an 
increased scale. 
Hematite.—Producers of East-Coast hematite have 
completed their scheme to arrange zone delivery prices, 
and recognised market rates are now based on No. | 
quality at 68s. delivered here. As in the Cleveland pig 
trade the quotations for shipment abroad are not 
definitely fixed. Price concessions are readily granted 
to secure foreign trade, but the rates named are much 
too high to compete successfully, in markets abroad, with 
Continental hematite makers. The enlarged output, by 
the rekindling of two Middlesbrough blast-furnaces, is 
fully absorbed, and makers have not much unsold stock. 


Foreign Ore.—Consumers of foreign ore are still off 
the market, and early resumption of business of moment 
is unlikely. Stocks are still rather heavy, and users have 
considerable quantities to accept against old contracts 
Merchants put best rubio at 17s. 6d. c.i.f. Tees, but 
consumers are markedly disinclined to pay that figure 
for the odd quantities they have to purchase. 
Blast-Furnace Coke.—Values of Durham blast-furnace 
coke are steadily maintained at the equivalent of good 
medium qualities at 20s. 6d. delivered to Tees-side works, 
but business is quiet, local users having largely covered 
their needs till the end of June. 

Manufactured Iron and Steel.—Semi-finished 
makers are as busy as ever, and report orders still coming 
forward, particularly for soft billets, but the demand for 
other commodities is quieter. As regards finished 
material, constructional-steel producers have a good deal 
of work on hand, and manufacturers of railway requisites 
have contracts to complete, but departments dependent 
on shipbuilding, while in a less unsatisfactory state than 
of late, are much in need of more work. Principal 
market quotations are: Common iron bars, 91. 15s. ; 


steel 


best bars, 101. 5s.; double best bars, 101. 15s.; treble 
best bars, 111. 5s.; packing (parallel), 8l.; packing 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 71. 2s. 6d.; steel billets (hard), 


7l. 12s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 9I. for smaller lots ; fish plates, 
121. 10s. ; black sheets (No. 24 gauge), 101. 5s. for delivery 
to home customers, and 91. 5s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 12I. 15s. 
for delivery to home customers, and I1!. 5s. f.o.b. for 
shipment overseas. 

Scrap.—Prices of scrap are falling. Heavy steel is 
now 50s.; light cast-iron, 47s.; heavy cast-iron, 55s. ; 
and machinery metal, 57s. 6d. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Cardiff as Seaplane Base.—Members of the Cardiff 
City Council have been urging the establishment of a 
seaplane base at Cardiff, and this subject was con- 
sidered by the Aerodrome Committee of the City 
Council, when the city engineer, Mr. George Whitaker, 
said that considerable expenditure would have to be 
incurred to make a satisfactory seaplane base, because 
it would be necessary to provide for aircraft at all states 
of the tide, and the range of the rise and fall of the tides 
was exceptionally high. Reports will be submitted 
Big developments in connection with aerial services from 
Cardiff are expected in the near future. Last year 
regular services were run, during the summer, to Birming- 
ham, Bristol and Plymouth. 

De-Watering Welsh Mines.—The Monmouthshire and 
South Wales Coalowners’ Association sent an influential 
deputation, including Mr. Evan Williams, Sir David 
Llewellyn, Bart., Sir John W. Beynon, Bart., Mr. F. 
Llewellyn Jacob (chairman of the Association), Mr. 
W.M. Eioneiign, Mr. W. D. Woolley, Mr. Herbert Smith, 
Mr. C. W. Eames, Mr. W. B. Davies, Mr. John Griffiths 
and Mr. Iestyn Williams, to the Mimster of Mines (Mr 
Ernest Brown) to lay before him the scheme for de 





Library Association. 

Air Ministry Meteorological Office. 
No. 59. A Survey of the Air Currents in the Bay of 
Gibraltar, 1929-1930. By J. H. Frevp and R. WarpeEn. 





Post and Telegraph Department, Wellington ; April 30. 
(Ref. No. A. Y, 12,250.) 
Laundry Machinery.—The supply of washing, dis 


infecting washing, and rolling machines, drying rooms, 


The Egyptian Ministry 


&c., for Kasr-el-Ainy Hospital. 
31. (Ref. No. A.Y. 


of Public Works, Cairo; March 


12,251.) 

Secondary Cella.—The supply of 200 two-volt, lead-acid 
secondary cells. 
Department, 
12,253). 


The New Zealand Post and Telegraph 


Wellington; April 24. (Ref. No. A.Y. 





London: H.M. Stationery Office. [Price 5s. net.) 

| Whangpoo Conservancy Board. General Series No. 10. 
The Hydrography of the Whangpoo. Fourth Edition, 
1933. Whangpoo: Conservancy Board. 


| Der Wirme-und Stoffaustausch. “By Dr.-Inc. Apotr 
BusemMann. Berlin: Julius Springer. [Price 6 marks.] 

| Elementary Engineering Thermodynamics. By H. 
Tarr. New York: John Wiley and Sons Incor- 

porated. London: Chapman and Hall, Limited. 
[Price 168, 6d. net.] 


Geophysical Memoirs | 


watering the South Wales coalfield, put before the South 
Wales Institute of Engineers by Captain J. Macleod 
| Carey, when he was installed as president of the Insti- 
tute. The deputation urged the establishment of 4 
Drainage Board to examine the question prior to 
Government action. The subject is to be considered 
by the Minister. The estimated cost was 1,400,000I. 


Welsh Airport Development.—Mr. R. Ashley Evans, 


chairman of the Bristol Airport Development Committee, 
in the course of an address to the Cardiff Publicity Club, 
anticipated developments in the transport of American 
mails by air to Newfoundland, then by liner to ¢ 
(Ireland), and thence by aeroplane. 
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crossing from Ireland was from Wexford to Pembroke- 
shire, so that a first-class airport was required in Pem- 
brokeshire, possibly at Pembroke or Haverfordwest. 
then Swansea and Cardiff, to connect with Bristol and 
Croydon. Aerodromes were still required in Pembroke- 
shire and Swansea, although Swansea was now moving 
to establish an airport. 

Port Talbot Dock Improvements.—Port Talbot Corpora- 
tion have under consideration the question of aski 
the Great Western Railway Company to proceed wit 
their scheme for extending the breakwaters and improv- 
ing the entrance to Port Talbot Docks, which the Great 
Western Railway Company, some years ago, declined to 
proceed with, in view of the heavy decline in the traffic 
of the port, as an outlay was required of upwards of 
600,000. Last year, however the trade of Port Talbot 
showed a very substantial recovery, and there is every 
promise of development on a considerable scale in the 
near future. Port Talbot Corporation, therefore, feel 
that the old scheme should be revived with the object 
of making Port Talbot even more attractive as a port 
than hitherto. The South Wales Industrial Development 
Council, the Port Talbot Chamber of Trade, and the 
Pilotage Authority have been invited to co-operate 
with the Corporation. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The general position has been further 
consolidated. Not only has improvement developed in 
the heavy branches, but the lighter sections are definitely 
beginning to feel the effects of the revival. <A decline 
of 600 is reported in the roll of unemployed in the 
industrial area of the city. More works are putting 
down new plant. One concern is equipped to produce 
electric steel forgings up to 65 tons in weight. The 
same firm has just installed an electric furnace having 
a capacity of 12/18 tons. Extended use is being made 
in this area of the high-frequency steel furnace. This 
type of furnace is used for the production of special 
alloy steels of the highest possible quality and purity. 
One firm has created a record by producing ingots 2 tons 
in weight by means of this furnace. To widen the 
application of the use of the high-frequency process 
the firm are to install a furnace capable of turning out 
ingots of 5 tons in weight. The demand for basic billets 
is considerable. The frequency with which orders are 
coming to hand is most encouraging. The bulk of the 
business being done is on home account. Acid steel 
is an improving market. Bigger tonnages of alloys are 
going into consumption A better call has developed for 
structural steel, but quiet conditions exist in the railway and 
shipbuilding sections. Hopes of a revival in business in the 
former class of material have not matured, although a few 
orders are on hand from British railways for renewals. 
The dearth of foreign business has a prejudicial effect on 
expansion. Works specialising in the manufacture of 
steelworks’ machinery and equipment are more actively 
employed. Increased trade is being done in automobile 
steel and fittings, and aeronautical supplies. Sheffield 
works are producing thousands of gear boxes and clutch 
plates per week. Pronounced activity is reported in the 

roduction of stainless steel. Increaséd quantities are 

eing consumed by the furniture-making trades, shop 
fitters, the cutlery industry, and tool-making branches. 
Tool-makers report brighter prospects. The improve- 
ment recently manifest in file production has been more 
than maintained. There is a growing demand for farm 
and garden tools, twist drills, precision tools, milling 
cutters, and agricultural machinery parts. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel has been maintained. In some instances 
forward business is being entered into with greater 
freedom. Export requirements as a whole have under- 
gone little change. Scarcity of graded steams and coking 
smalls is not so acute as a fortnight ago. Industrial fuel 
is in strong demand. Electricity and gas-making con- 
cerns are good customers in certain classes of fuel. 
Railways are also buying more freely. The housecoal 
market does not show much life, but the colder weather 
is likely to give it a fillip. Foundry and furnace coke 
are active. Gas coke continues firm. Quotations are : 
Best branch handpicked, 27s. to 28s.; Derbyshire best 
house, 21s. to 23s. 6d.; Derbyshire best brights, 17s. 6d. 
to 19s. 6d.; best screened nuts, 17s. to 18s.; small 
screened nuts, 16s. to 17s.; Yorkshire hards, 17s. to 
18s. 6d.; Derbyshire hards, 17s. to 18s. 6d.; rough 
slacks, 6s. to 9s. ; nutty slacks, 7s. to 8s. 6d. ; and smalls, 
5s. 6d. to 6s. 6d. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—In the heavy branch of the steel 
trade of Scotland there is quite a fair amount of activity 
at some works, and order books are beginning to take 
on a reasonably satisfactory appearance. The prospects 
are very much brighter than they were a month or two 
ago. Through the improvement in the shipbuilding 
industry, and the announcement of the placing of orders 
on the Clyde for another two destroyers for the Portuguese 
Government has further improved the outlook. While 
the home demand for steel material has been steadily 
getting better, there has been no change in the export 
side of the trade, and orders from overseas are extremely 
poor, In the black steel-sheet trade there is also little 
doing in export lots, but the home demand for the heavier 
gauges is fairly well maintained. Orders for light sheets 
are none too plentiful, despite the fact that the tonnage 


r ton; sections, 81. 7s. 6d. per ton ; black-steel sheets, 
yaa 8l. 10s. per ton, and 24-gauge, 101. 5s. per ton, in 
minimum 4-ton lots; and galvanised corrugated sheets, 
24-gauge, 121. 15s. per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—No change of any kind can be 
recorded in the state of the malleable-iron trade of the 
West of Scotland, but a tolerably good undertone is 
fairly general. The re-rollers of steel bars are also very 
quiet, and the cheap bars from the Continent on offer 
here are all against any revival meantime. Prices are 
steady and are as follows :—Crown bars, 91. 15s. per 
ton for home delivery, and 91. 5s. per ton for export ; and 
re-rolled steel bars, 8/. 12s. per ton for home delivery, 
and 71, 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade a fairly good tone is maintained, and the demand 
overall is better—so much so that the number of furnaces 
in blast is being increased. The Shotts Iron Company, 
Limited, have re-lit another furnace this week, making 
three now in production. This latest one to be put 
into commission is of up-to-date type and the largest 
at the works, and will deal with a ship load of ore weekly. 
Messrs. William Baird and Company, Limited, have also 
put another furnace into blast at Gartsherrie, to meet the 
ir i Current prices are firm and the 
following are to-day’s quotations :—Hematite, 7ls., per 
ton, delivered at the steel works; and foundry iron, 
No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
ig-iron from Glasgow Harbour for the week endi 
ast Saturday, February 24, amounted to 312 tons. O 

that total, 70 tons went overseas and 242 tons coastwise. 
During the corresponding week of last year the 
were 20 tons overseas and 10 tons coastwise, making a 
total shipment of only 30 tons. 


Shipbuilding —The month of February, which has 
been an exceptionally good one to shipbuilders in this 
area with regard to new business, closes with the an- 
nouncement mentioned above, that Messrs. Yarrow 
have booked orders for another two torpedo-boat 
destroyers for the Portuguese Government. The hulls of 
these two vessels will be built at Lisbon by the Sociedade 
de Construcoes e Reparacoes Navales, Lta., but British 
steelmakers will supply the steel material. Messrs. 
Yarrow and Company will supply all the machinery, &c., 
from Scotstoun, and each of the destroyers will be fitted 
with geared Parsons turbines, developing 33,000 shaft 
horse-power, steam being supplied by three Yarrow 
water-tube boilers at a working pressure of 400 Ib. per 
square inch. 








MANCHESTER, Wednesday. 

General Review.—The recent receipt of a number of 
fairly substantial orders by North-Western locomotive- 
building concerns is now being reflected in a steadily 
improving inquiry for materials, and better movement 
in plates and other requisites is anticipated in the com- 
paratively near future. In other directions steel manu- 
facturers report little change, though a few structural- 
engineering firms who are busier than of late on small 
work are taking rather larger quantities. Light steel 
products continue to make moderately good trade. The 
recent upward trend of values was continued last week, 
when a further price development was made in the bar- 
iron section, quotations being raised by 12s. 6d. per ton. 
The new basis for Lancashire Crown bars is 91. 12s. 6d. 
The last price alteration was in June last, when a 
reduction of 15s. per ton became operative. With most 
users well covered, little new buying is expected in 
pig-iron circles during the remainder of the first quarter 
of the year, though makers express themselves as satisfied 
with the rate at which iron is going into consumption 
under contracts negotiated before the price increase. 
In several sections, notably the machine-tool and textile- 
machinery industries, there is a confident feeling that 
local firms will benefit from the new trade agreement 
signed with Russia. 

Recent Orders.—The gold-mining boom in South Africa 
is bringing some measure of work to this area, and 
Messrs. Metropolitan - Vickers Electrical Company, 
Limited, Trafford Park, Manchester, have, it is reported, 
secured two useful orders for electrical plant. essrs. 
West’s Gas Improvement Company, Limited, Manchester, 
are to supply a new retort-house conveyor chain to the 
order of the Stoke Corporation, and Messrs. Leyland 
Motors, Limited, Leyland, have — a 130 h.p. 
Diesel-engined light railear with which experiments are 
being made in the London area by the London, Midland 
and Scottish Railway Company. The railcar seats 40 pas- 
sengers, and is claimed to have important advantages for 
branch-line working. 

North-West Hematite Industry.—With the lighting of 
a third furnace by Messrs. The United Steel Companies, 
Limited, at Workington, supplies of hematite are now 
more adequate, but it is not unlikely that a further 
furnace may be re-started in the Furness district. So 
far, no increase has been made in rates in this district, 
but it is expected that the recent 5s. per ton advance 
made in other areas will shortly become operative. 
Meanwhile prospects in the steel industry, both at 
Workington and at Barrow, are brighter than for a 
considerable period, and there are prospects of uninter- 
rupted activity for at least six months. 








TROLLEY OMNIBUSES IN AUSTRALIA.—What is claimed 





being consumed by home manufacturers would seem to 
be gradually extending. Galvanised sorts are moving | 
very slowly. The follawing are the current market quota- | 
tions :—Boiler plates, 91. per ton; ship plates, 8/. 15s. | 


to be the first electric trolley omnibus service in Aus- 
tralia was recently put into operation at Perth, Western 
Australia. The omnibuses run from East Perth, through 


NOTICES OF MEETINGS. 





Norts-East Coast InstiruTion or ENGINEERS AND 
SuHrIPsBuILpDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. General Meeting. ‘‘ Immersion 
of Propellers,” by Dr.-Ing. G. Kempf. 

INsTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. Dis- 
cussion on “‘ The Prevention and Suppression of Engineer- 
ing Noises,” to be opened by Dr. i H. Davis. South 
Wales Branch: Thursday, March 8, 6 p.m., The South 
Wales Institute of Engineers, Cardiff. ‘‘ Recent Develop- 
ments in High-Pressure Boilers,’’ by Mr. C. H. Sparkes. 

INsTITUTION oF ELEcTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) “‘ Copper-Oxide Recti- 
fiers in Ammeters and Voltmeters,” by Dr. E. Hughes. 
(ii) “‘ A Direct-Reading Form-Factor Meter,”’ by Mr. 
R. 8. J. Spilsbury. North Midland Centre: Tuesday, 
March 6, 7 p.m., Hotel Metropole, King-street, Leeds. 
“Some Aspects of the Electrical Transmission of Power 
by Means of Super-Tension Direct Current,” by Mr. H. 
Rissik. Wireless Section : Wednesday, March 7, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. (i) “* The 
Reception of Wireless Signals in Naval Ships,’’ by Dr. 
W. F. Rawlinson. (ii) A demonstration of an Electron 
Microscope, by Mr. W. E. Benham. London : Thursday, 
March 8, 6 p.m. ‘“‘ The Measurement of Noise, with 
Special Reference to Engineering Noise Problems,” by 

essrs. B. A. G. Churcher, A. J. King and H. Davies. 


Royat Instrrvution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘“‘ Current Research Problems in Engineer- 
ing,” by Dr. H. J. Gough. Saturday, March 3, 3 p.m. 
mt; nsmutation of Matter,” by Lord Rutherford. 
Monday, March 5, 5 p.m. General Meeting. Tuesday, 
March 6, 5.15 p.m. “ Criticism and the Creative Im- 
—, by Mr. mond MacCarthy. Saturday, March 

0,3p.m. ‘‘ Transmutation of Matter,’’ by Lord Ruth- 
erford. 


InsTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
March 6, 7.30 p.m., The Royal Geographical Society, 
Exhibition-road, Kensington, 8.W.7. Joint Meeting 
with The InstrruTion or MecHANntcaL ENGINEERS, THE 
Royat Agronavuticat Socrery, and other bodies. 
* The Causes of Detonation in Petrol and Diesel Engines,” 
by Mr. G. D. Boerlage and Dr. W. J. van Dyck. 


InstriTuTE oF Mretats.—Twenty-Sixth Annual General 
Meeting. Wednesday, March 7, 10 a.m. and Thursday, 
March 8, 10 a.m., The Institution of Mechanical Engineers 
Storey’s-gate, 8.W.1. For programme, see page 147 
ante. Wednesday March 7, 7 p.m., Trocadero Restaurant, 
Piccadilly, Circus, W.1. Annual Dinner. Sheffield Local 
Section: Friday, March 9, 7.30 p.m., The University, 
St. George’s-square, Sheffield. ‘ Nickel-Chrome Plating,” 
by Mr. F. Mason. 

InstiTuTION oF Civ ENarngERs.—Manchester and 
District Association : Thursday, March 8, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘“‘ The Laying of Sewers in 
Southport,” by Mr. H. L. Bunting. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








Tue Socrery or Avromotive Enornerers.—Mr. 
A. H. R. Fedden, chief engineer of Messrs. Bristol Aero- 
plane “7% , Limited, Filton House, Bristol, has been 
awarded the Manly Memorial Award of the Society of 
Automotive Engineers for his paper, “ Possible Future 
Development of Air-Cooled Aero Engines.” The paper 
was mee = sg at the International Automotive Engineer- 
ing held in Chicagod last August in connection 
with the Century of Progress Exposition. 





Tue Brusa Homocentser: Erratom.—-We_ regret 
that, owing to the misinterpretation of a drawing, an 
error occurred in the description of the Homogeniser 
made by Messrs. The Brush Electrical Engineering 
Company, Limited, Loughborough, which appeared in 
our issue of February 9 last, on page 146. In this, 
referring to Fig. 3, we stated that the fluid from the 
pump cylinders entered the Homogenising valve by the 
passage A, but it has since been pointed out to us that 
this passage is the outlet and that the fluid passes from 
the pump cylinders into the space surrounding the thin- 
walled tube. From this space it passes through the 
Homogenising valve to the passage A, which is the 
outlet as mentioned above. The flow through the 
Homogenising valve is thus in the opposite direction to 
that stated in our article. 





Tue Nationat “ Sarety Fist” Assoctation.—The 
Minister of Transport has announced to Parliament that 
a national educative campaign on an intensive scale 
will be undertaken during the forthcoming spring and 
summer months, as one of the measures to be adopted 
in order to reduce the abnormal number of road acci- 
dents. He has asked the National ‘‘ Safety First ” 
Association to play an important part in the campaign 
and has promised towards the cost of this work a special 
contribution of 5,0001. from the Road Fund. Sir H. E. 
Blain, the president, informs us, however, that the 
Association will require a fund of at least 25,0001. if 
this educative campaign is to secure a sufficiently wide- 
read publicity to achieve a really useful result. The 
utomobile Association has already contributed 1,0001. 
and further contributions will be gratefully acknowledged 
by Sir H. E. Blain at the offices of the National “ Safety 
First " Association, Terminal House, 52, Grosvenor. 





the city, to West Leederville. 





gardens, London, 8.W.1. 
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Baker carried out tests of full-sized plate girders 
and proved that the web thicknesses demanded by 
some mathematicians were wholly unnecessary, 
and at the Forth Bridge he made experiments on 
fatigue and on wind pressures. 

A new departure in civil engineering research was 
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often dangerously modified by mere computers, 
served for nearly three generations of engineers. 
Improved methods of stress analysis also tended 
to discourage experiment, but a few engineers still 
realised the importance of checking conclusions, 
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CIVIL ENGINEERING RESEARCH. 
SoctoLoey rather than technology has tended of 
late to be the theme of perhaps too many addresses 
to professional institutions. A welcome exception 
to this was an address delivered some while ago 
by Professor C. Batho before the Birmingham and 
District Association of the Institution of Civil 
Engineers, devoted as it was to a discussion of the 
value of research to the civil engineer, who pursues 
what is possibly the oldest of the professions. 
Stonehenge, Macaulay remarks, was raised by 
painted savages. In the course of many milleniums 
of practice, many mistakes must have been made, 
but much valuable experience was gained and 
handed down by tradition to our own era, when at 
long last iron became really plentiful. The civil 
engineer was then confronted with the problem of 
making good use not only of this new and valuable 
material, but of others which followed in its train. 
He had, perforce, to experiment, but a new tradition 
soon grew up and research became the exception 
rather than the rule. This was, in part, due to the 
high cost which is characteristic of all engineering 
research. Fairbairn’s experiments on the minimum 
thickness of plating permissible in built-up members 
were not repeated for fully fifty years; his rules, 


tion did not exist. 
proportion the structures on the basis of the latter 
tests, and not on the data secured by stress analysis. 


copied from hand to hand, including at times not 
merely their good features, but other require- 
ments which may have been inserted in the 
original without due thought or an adequate 
study of the facts. This is probably the reason 


”|for the appearance in British specifications of 


the demand for very heavy angles in plate girders, 
a requirement which, as Mr. J. 8S. Wilson has 
pointed out, is in no way sanctioned by experi- 
ence with heavily loaded plate girders in this 
country, and which frequently leads, on the com- 
pletion of the riveting, to the discovery that many 
of the rivets first driven are loose. Early cement 
specifications, again, were copied for many years 
after work in the laboratory had shown an urgent 
need for amendment. 

Professor Batho rightly repelled the criticism 
sometimes made that laboratory tests were valueless, 
since being made in ideal conditions they do not 
represent what is possible in the field. There is, of 
course, an element of truth in this, but the laboratory 
tests do show what is possible and provide a stan- 
dard to which the engineer must strive to attain. 
They inhibit a possibly smug satisfaction with 
indifferent results, and often lead to remarkable 
improvements in practice. This has been notably 
the case with cement and concrete, the strength 
obtainable both in the laboratory and in the field 
having been markedly increased during the past 
fifty years. To-day, M. Freyssinet, the engineer 
responsible for the 590-ft. reinforced concrete 
arches of the Plougastel bridge,* states that a 
crushing strength of 42,000 lb. per square inch can 
be secured in practice, and claims, accordingly, 
that the limiting span for a reinforced-concrete 
bridge is now in the neighbourhood of 6,000 ft. 
Indeed, he states that detailed designs for a span 
of 3,200 ft. show such a structure would be both 
safer and cheaper than the great Hudson River 
suspension bridge of somewhat similar span, com- 
pleted some time ago. 

Much of the work of the Building Research 
Station is concerned with cement and concrete, and 
studies on the stresses in structures, both of steel 
and reinforced concrete, are in progress at Bir- 
mingham as well as at the Building Research Station. 
Interesting as the observations made may be, the 
real difficulty involved is not that of measuring 
strains and stresses, which is merely a matter of 
time and money, but of interpreting them in terms 
of real factors of safety. To-day we can calculate 
stresses, even in quite complicated structures, with 

any degree of precision which may be demanded, 

but how far the maximum stresses thus found 

measure the safety of a structure is quite another 

problem. 

An instructive example of this is provided by the 

rigid-frame bridges used on the high-speed motor 

roads of Westchester County, which lies to the north 

of New York. These consist of a beam integral with 

its two side supports. Curves are introduced at 

the junction of lintel and post, giving the structure 

the pleasing appearance of a flat arch. Both 

calculation and optical stress analysis showed the 

existence of very large compressive stresses at 

the junction of the cross-beam with its supports, 

but tests of models to destruction gave no indication 

of any weakness there, the observed strength being 

practically as great as if this high stress concentra- 

It was decided accordingly to 
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This decision raises some interesting questions. 
In the first place, whilst the theory of elasticity can- 
not tell us the strength of such a structure under a 
static load, it does give accurately the range of 
stress to which the material is subjected by the 
live load carried. In many cases it is this range of 
the stress rather than its maximum value which is 
important. For example, a small settlement of the 
central support of a two-span continuous girder 
may largely increase the maximum stress on the 
steelwork, but the range of stress will be unchanged, 
and the factor of safety of the structure would in 
many cases be unaffected. Bridges are not, however, 
required during their useful life to take many 
repetitions of their maximum designed live loads, 
so, at the worst, the endurance of the Westchester 
County bridges, and others of like type, will not be 
severely tested. A still more important considera- 
tion, however, is that the high stresses found are 
compressive, and as Professor Haigh has pointed 
out, fatigue failures are unknown where the main 
stress is a compression. 

That high stresses do not necessarily involve 
danger, is fully recognised by Professor Batho, 
who states that “the stresses in certain parts of 
steel structures are far above the allowable working 
stresses,’ and that this need not necessarily be 
undesirable. Actually, the conditions are some- 
what worse than is here suggested, owing to the 
existence of internal stresses in cold straightened 
material. These must be far from small in rails, 
each of which is, in essence, a bridge subject to very 
great impact, and to a very large range of stress, 


yet considering, failures are remarkably few. 
Nevertheless, there are cases in which internal 


stresses have proved highly dangerous, and Professor 
Batho repeated the warning which has been made on 
several occasions during the past few years, that 
there is some possibility of danger in the increasing 
use of high-tensile steel for structural work. Heat- 
treated steels again may be highly dangerous, even 
when the material used is of excellent quality, and 
the treatment in accord with the best practice of 
the day. This was the case with the turbine rotors, 
the failure of which was discussed by Mr. H. Rickli,* 
in his paper read before the World Power Con- 
ference in Tokyo, in 1929. Another instance is 
provided by the failure few years ago of 
“improved ” wires in suspension bridge cables in 
America. The elastic limit of these had been 
materially raised by heat treatment, and it was 
confidently assumed that the service strength had 
been increased in the same proportion. Actually 
many of the wires fractured spontaneously even 
before erection. 

In the course of his address, Professor Batho 
seemed to suggest that a high degree of rigidity 
may be undesirable in the joints of a framed 
structure. This view is apparently based mainly 
on strain measurements or computations, but it 
may well be asked, is there any evidence showing 
that the practical strength of a static structure is 
ever decreased by rigidity ? Save where a frame- 
work is exposed to inertia stresses, or hammer blows, 
rigidity never seems to be other than beneficial. 
Where, however, inertia stresses are involved there 
is no doubt but that rigidity may prove a highly 
dangerous quality. An instructive example of this 
was provided in the early days of the motor "bus. 
A London company took careful records of all the 
mishaps and failures experienced by the dozen 
different makes of ‘bus with which they were 
experimenting. This record was then placed in the 
hands of a leading firm of motor-car builders, who 
were asked, on the basis of this record, to design a 
*bus from which the preved weak points were elimin- 
ated. The plan adopted was to increase sections at 
these, but when the resultant "bus was put on the 
road it proved weaker than even the worst of its 
predecessors. In short, the increase of sections had 
increased the rigidity, and the consequent intensity 
of the hammer blows received from rough roads. 
It may be added that the remarkable record of the 
early Ford motor cars is generally attributed to 
their lack of rigidity, owing to which the road never 


a 





experience justifies the conclusion that the more 
rigid the structure the more satisfactory it is likely 
to prove in service. 


DEEP DIVING AND UNDER-WATER_ 


RESCUE. | 


Waite natural or unassisted diving is still prac- | 
tised in various parts of the world, notably by pear! | 
fishers in Ceylon and by sponge divers in the| 
Mediterranean, this work is so exhausting that even | 
in very early times attempts were made to devise 
appliances to mitigate the discomforts experienced, 
and to enable the diver to remain under water for 
longer periods. Some of these were grotesque and 
fantastic and obviously useless; others, however, 
in spite of their crudeness, apparently attained some 
measure of success. An interesting historical survey 
of diving appliances and of their evolution and per- 
fection was given recently by Sir Robert H. Davis, 
in a series of three “Thomas Gray” lectures 
delivered at the Royal Society of Arts in London. 
In the course of his first lecture, given on Feb- 
ruary 12, Sir Robert stated that Pliny and other 
ancient and medizwval writers had made references 
to diving appliances, but few details were given, and 
the accounts were very vague. The first design of 
a diving dress to appear in a printed book was that 
found in an edition of Vegetius’s De Re Militari, 
published in 1511. This represented a diver with his 
head encased in a leather bag, the upper part of 
which tapered to a comparatively slender tube ; the 
open end of the tube was supported above water 
by a large float. Other forms followed in the seven- 
teenth and eighteenth centuries ; some were of fanci- 
ful design and generally ineffective, while others 
passed beyond the experimental stage and were 
actually employed, although probably only to a 
restricted extent. The forerunner of the modern 
diving dress was that, worked in conjunction with 
an air force pump, introduced by Augustus Siebe in 
1819, and it was from that date that real and con- 
tinuous progress in the science of diving had been 
made. 

Within the past few years great improvements 
had been accomplished in the design and production 
of completely armoured dresses, or all-metal diving 
shells as they were now termed, for use in deep- 
water diving. Armoured dresses made by Messrs. 
Neufeldt and Kuhnke, and, more recently, to the 
designs of Mr. J. S. Peress, were proving highly 
successful, and the former type had been that 
employed in connection with the salvage operations 
on the Peninsular and Oriental liner Egypt, sunk 
off Finisterre in 1922. The design of the flexible 
joints in the arms and legs constituted one of the 
chief features of interest in this apparatus. In the 
Neufeldt and Kuhnke dress, the joints worked on 
ball bearings, and, incorporated with each was a 
thin rubber ring, which prevented the entry of 
water ; this was fitted in such a manner that increas- 
ing water pressure pressed it down more tightly, and 
augmented its efficiency. The edge of the ring, 
however, was capable of sliding over the smooth 
greasy surface at the joint, thus permitting move- 
ment of the limb. The first Neufeldt and Kuhnke 
shells had three joints in each arm and leg, a total 
of 12, but in more recent models the joints had been 
reduced to six—two in each leg and one at each 
shoulder. Negutive buoyancy was obtained by 
admitting water to a ballast-tank, the water being 
expelled by means of compressed air when the 
diver wished to ascend. In the Peress armoured 
dress, the articulated joints were sealed with oil ; 
they were so constructed that a certain quantity of 
the liquid was trapped between the movable portion 
and the fixed portion, and effectively separated them. 
At no time, therefore, was there friction of metal 
against metal. The weight of the dress was about 
800 lb., while negative buoyancy was obtained by a 
weight which was released when the diver wished to 
ascend. 

It was well known that diving bells were open at 
the bottom, that the water was kept out by air at a 
pressure equal to that of the water, and that the 





got a fair blow at them. Where, however, inertia 
stresses are not involved, it 


* See ENGINEERING, vol. cxxix, page 421 (1930). 


would seem that | pressure. 


occupants were, in consequence, subjected to this 
There was, however, another class of 
steel chamber, termed the submarine observation 


strong enough to withstand the pressure of water 
at great depths, with air at atmospheric pressure 
only inside it. The occupants could no longer do any 
external work, but they could observe in comfort, 
through quartz-glass windows, and without risk from 
pressure. For scientific purposes, however, where 
it might be desirable to reach very great depths, the 
cylindrical form of observation chamber was inferior 
to the sphere. The latest and most successful 
apparatus of this kind was that recently designed 
and tested by Dr. William Beebe, of New York. In 
company with Mr. Otis Barton, Dr. Beebe had 
recently reached the unprecedented depth of 1,426 ft. 
off Bermuda, in his “‘ Bathysphere.” This consisted 
of a spherical] steel casting weighing 5,000 Ib., 4 ft. 
9 in. in diameter, and about 1} in. thick. Three 
observation windows were provided, each of fused 
quartz glass, 8 in. in diameter and 3 in. thick. 
Oxygen was supplied from containers holding a 
supply sufficient for two persons for eight hours, and 
the carbonic-acid gas and the moisture were absorbed 
by soda-lime and calcium chloride, respectively. The 
sphere was lowered by means of a non-spinning wire 
cable, { in. in diameter and tested to 29 tons. An 
attached light cable supplied electric current for 
lighting and provided telephonic communication. 
Descents to great depths had repeatedly been made 
with this appliance in perfect safety and moderate 
comfort, and Dr. Beebe expected to continue work 
with the apparatus, and to reach even greater 
depths. 
In the course of his second lecture, delivered on 
February 19, Sir Robert Davis again referred to the 
armoured diving dress. He stated that while metal 
armour had proved of considerable value for depths 
beyond the present reach of the flexible diving 
dress, armour, owing to its bulk and restrictions, 
could never supplant the flexible dress for the great 
majority of diving operations. The latter dress gave 
the diver every freedom of action; he had un- 
restricted use of his limbs and was able to work in 
tidal waters, and to perform in a few minutes what 
it might take weeks to do in the metal armoured 
dress. It seemed, therefore, that one of the imme- 
diate needs was to increase the scope of usefulness of 
the flexible dress by the adoption of means to make 
it possible to go safely to greater depths, to relieve 
the diver of the monotony and tedium of waiting 
on the rope in mid-water during the long decom- 
pression periods, and by shortening the actual 
decompression time (by giving the diver oxygen to 
breathe during this process) to make it possible to 
extend the period of useful work on the sea bottom. 
In furtherance of these objects, Messrs. Siebe, 
Gorman and Company, Limited, had produced their 
submersible decompression chamber after much 
experimentation. The chamber was of steel and 
cylindrical in form, and was provided with two doors, 
one at the top and the other at the bottom. It was 
fitted with electric light, telephone, pressure and 
depth gauges, decompression valves and oxygen 
breathing apparatus. When the lower door was 
open, the chamber was supplied with air at a 
pressure somewhat in excess of that at the depth 
to which it was submerged, so that the chamber 
acted as a diving bell. The chamber was lowered to 
the requisite depth and the diver on his ascent found 
the chamber ready to receive him with an attendant 
inside to help him. The diver stepped on to a 
short ladder, and, with the upper portion of his body 
through the lower opening, was able to sit com- 
fortably on the floor of the chamber while the atten- 
dant removed his helmet and weights. He then 
got right into the chamber and the door was closed, 
the whole operation taking only a few minutes. 
The chamber was then hoisted on board the diving 
vessel where decompression was completed in 
accordance with the rules. Where the diving 
operations were on a large scale, it was proposed 
to install in the salvage vessel special stationary 
decompression chambers to which the divers in the 
submersible chambers would be transferred to 
complete their decompression. In this manner, 4 
number of divers could be kept going whenever 
diving was possible, as, in diving operations, it was 
necessary to take the utmost advantage of fine 
weather to speed up the work. 

In 1907, the British Admiralty had appointed the 





chamber, which was entirely closed, and had walls 
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Haldane, F.R.S., the physiological member of that 
committee, had found, as a result of an exhaustive 
series of experiments, that, instead of the old slow, 
uniform rate of ascent all the way, it was safer for 
the diver to come up quickly to within a certain 
distance of the surface, and then to complete the 
ascent in stages. The Admiralty had adopted the 
Haldane stage system of decompression and had 
set 35 fathoms, namely 210 ft., as the limit of depth 
at which divers should work. In 1930 the Admiralty 
had appointed a second Deep Diving Committee to 
investigate the subject further, and to test the 
submerged decompression chamber and its breathing 
apparatus with a view to enabling divers in the 
flexible dress to reach, and to work safely at, greater 
depths. As the result of a great many experiments, 
new decompression schedules, based on Professor 
Haldane’s original stage system, had been evolved 
for use in conjunction with the submersible decom- 
pression chamber. It was gratifying to put on 
record that this system now enabled divers in the 
flexible dress to work safely at a depth of over 300 ft 
—an increase of 50 per cent. on the maximum depth 
hitherto considered the safe limit in the Navy. 
Further, by the special employment of oxygen, at 
certain stages in the submersible chamber, the time 
of decompression had been reduced by about 40 per 
cent, The committee had worked in collaboration 
with Messrs. Siebe, Gorman and Company, Limited, 
in whose research department all the preliminary 
experiments had been carried out. The calculations 
for the new and extended decompression tables 
had been made by Captain G. C. C. Damant, R.N. 
(ret.), a member of the firm’s experimental staff. 
The first series of actual deep-water dives, employing 
the new system, had taken place in Loch Fyne, 
Scotland, in 1931, and a confirmatory series had 
been completed in 1933. The results of the com- 
mittee’s investigations were very gratifying to all 
concerned ; they constituted another milestone in 
the history of diving, adding greatly to the efficiency 
and capacity of the Navy’s diving department. 








NOTES. 
Co-OPERATION IN EDUCATION. 


THe need for closer co-operation between those 
responsible for education and those engaged in 
industry, with a view to providing trained men of 
all ranks, has often been stressed. Considerable 
interest will therefore be aroused in the success of a 
scheme, which was inaugurated in Birmingham last 
September, and has since been carried out by a} 
committee consisting of representatives of the local 
Engineering and Allied Employers’ Association and 
of the Education Committee. This provides for a 
works training of three years, of which at least 
two must have been spent in the shops, and for 
attendance for at least three years at courses, which 
will allow a minimum standard of technical educa- 
tion to be attained. Such a standard is that of the 
ordinary grade National Certificate in mechanical 
or electrical engineering, an appropriate City and 
Guilds certificate, or a Trade Science certificate, 
awarded on a course for the technical] instruction 
of trade apprentices who are not otherwise suitably 
provided for by existing examinations. As regards 
the practical training considerable importance is 
attached to how the time between the youth’s 
seventeenth and twenty-first birthdays is spent, 
and the employer is therefore required to keep the 
details of the pre-seventeenth birthday work 
separate from that which comes after. It should 
also be noted that failure to obtain a National 
Certificate is not a bar to success under the scheme, 


presided. So far the scheme has been confined to the 
City of Birmingham, but at the request of the 
authorities concerned it is to be extended to the 
counties of Staffordshire, Warwick and Worcester 
and the towns of Dudley, Smethwick, Walsall, West 


sary to consider the conditions the rail-car is called 
upon to fulfil. In the first place speed, as such, is 
secondary to rapid acceleration. The Leyland car is 
capable of doing 60 m.p.h., though at present the engine 
governors are set to give a maximum of 56 m.p.h., which 






Bromwich and Wolverhampton. It is to be hoped 


success it undoubtedly deserves. 


THE INsTITUTE OF MARINE ENGINEERS. 


It must have been a source of gratification to 
Mr. Robert Leslie, O.B.E., the sole survivor of the 
ten founder members of the Institute of Marine 
Engineers, to contemplate the evidence of its success 
in the large attendance, about 650, at its annual 


that the roll of membership now numbers very nearly 
3,600 names. Founded in 1888, when London 
boasted such eminent marine engineering firms as 
Messrs. John Penn and Sons, Messrs. Humphreys and 
Tennant, Messrs. Maudsley Sons and Field, Messrs. 
The Thames Ironworks, Messrs. Yarrow and Messrs. 
Thornycroft, it has risen from comparatively humble 
circumstances to the dignity of a Royal Charter, 
conferred in 1933, and is now housed in a fine 
building of its own on Tower Hill. The latter fact 
gives it a special connection with the City of London, 
and it is not surprising therefore that the first toast, 
after those of H.M. The King and the Royal Family, 
should have been “The Right Hon. The Lord Mayor 
and The CityCorporation.” This was proposed by the 
Presiding Judge of the Admiralty Court, The Rt. 
Hon. Sir Boyd Merriman, O.B.E., and was replied 
to, in the absence of the Lord Mayor through 
indisposition, by Alderman Sir Charles A. Batho, Bt. 
Sir Charles then proposed the succeeding toast, 
“The Institute of Marine Engineers,” and in doing 
so commended the benevolence of the Institute in 
affording assistance to the widows and children of 
marine engineers whether these had been members 
or not. The reply, by the President, Sir 8S. George 
Higgins, C.B.E., included the information relative 
to the history of the Institute given above. The 
toast of “H.M. Dominions Overseas and the 
Mercantile Marine ’’ was proposed by the President 
of the Institution of Naval Architects, the Rt. Hon. 
Lord Stonehaven, P.C., G.C.M.G., in a stirring 
speech, in which he referred to the vital service 
rendered to the country and her allies by the 
Mercantile Marine in the late war, and in the course 
of a survey of present world conditions, contrasted 
the stability of the Dominions with that of other 
countries, concluding on a pleasantly optimistic 
note as to the future. The Hon. Lionel L. Hill, 
Agent-General for South Australia, showed, however, 
in his reply, that he was not content with the present 
state of affairs. There was, he thought, too big a 
decline in British tonnage entering British ports, and 
he thought there ought to be much more Imperial 
trade. The Dominion he represented was certainly 
anxious to increase the volume of trade with the 
Mother Country. The function concluded with the 
toast of “The Chairman,” proposed by Sir G. 
McLaren Brown, K.B.E., General Manager, Cana- 
dian Pacific Steamships, Limited, and replied to by 
Sir S. George Higgins, who officiated as chairman. 








LIGHT RAIL-CAR FOR THE LONDON 
MIDLAND AND SCOTTISH RAILWAY. 


Tue handling of secondary and branch line traffic 
by means of single-coach trains has long attracted 
the attention of railway companies. There was, for 
instance, a group of attempts at a satisfactory solution 
some thirty years ago, steam, in accordance with 
railway tradition of the day, being employed as the 
motive power. The steam rail-car is, indeed, still in 





the wise view being taken that it is unreasonable 
to expect those who may remain craftsmen all 
their lives (and be none the less useful citizens for | 
that reason) to attain too high a standard on the | 
educational side. The question of what “an| 
approved standard of education ”’ is for the purposes 
of this apprenticeship certificate has therefore been | 
left to the principals of the three Birmingham 
technical colleges to decide. Before the certificate | 
is awarded, the candidate must have reached the | 


age of twenty-one. It is interesting to know that | 


fifty -five certificates have already been awarded | from Euston to Watford and back, on Wednesday, 
under this scheme and that their presentation mw February 21. 


place at a recent ceremony over which the Lord Mayor 


use, but the competitor of steam in other fields, viz., the 
internal-combustion engine, has now invaded this one 
also. An account of a new type of rail-car with the 
latter motive power, which has been constructed for 
the London Midland and Scottish Railway Company, 
by Messrs. Leyland Motors, Limited, Leyland, is here 
given, and is illustrated by Figs. 1 to 12 on pages 266, 
270 and 271. Three of these rail-cars are to be 
put in service, two of which have been completed, the 
third being at present still in course of construc- 
tion. A successful trial trip of one of the cars took 
place on the London Midland and Scottish main line, 


speed can be maintained comfortably on normal stiff 
gradients. The acceleration, however, is considerably 


that with this extension it will attain that further | jn advance of usual practice, being 3-25 ft. per second 


per second, as against the customary 0-88 ft. of the 
steam rail-car, and the 1-46 ft. of the motor-’bus. 
Translating this rate of 3-25 ft. into terms of time, the 
Leyland car can reach a speed of 20 m.p.h. in 11 seconds, 
and one of 50 m.p.h. in 49 seconds. Acceleration, of 
course, depends upon the power provided, and in this 
connection it is interesting to note that the power 
usual in the steam rail-car is given as about 5 h.p. per ton 
of total weight. In the rail-car now under discussion, 


dinner, held on Friday, February 23, and to hear | this figure is 10 h.p., that is, it is the same as that of the 


motor-’bus. A second requirement is that the passen- 
ger-carrying capacity must be a maximum. To obtain 
this, the engines and accessories have all been placed 
below the floor level, the whole area of which is, in 
consequence available for seating accommodation, the 
only exceptions being the entrance gangway with a 
luggage space at each side, and a small compartment 
for the driver at each end. This arrangement naturally 
results in a greatly reduced dead-weight to passenger 
ratio as compared with the steam rail-car. The weight 
per passenger in the latter case is stated to average 1,008 
Ib. In the Leyland car, which carries 40 passengers, 
it is only 588 Ib., i.e., it approximates to the motor-’bus 
ratio of 448 lb. The reduction is, of course, contributed 
to by deliberate design with a view to keeping down 
weight, the car having, for example, two axles only 
with a drive on one. in operation, simplicity and 
accessibility, are further requirements, whilst the first 
cost must not be too high. 

From another point of view, viz., that of the public 
travelling on secondary and branch lines, the new rail- 
car shows departures from convention. The separate 
five-a-side compartment of the ordinary short-journey 
train seems to have lost much of its former popularity, 
due, no doubt, to the comfortable seating and unre- 
stricted view provided in the modern motor coach. 
The new car may be truly said to improve on these 
conveniences. As will be gathered from the general 
view given in Fig. 1, page 266, the coach is provided 
with glass all round, so that front and rear views, as 
well as side views, are possible. There are, as a matter 
of fact, even some seats alongside the driver, the 
passengers in which can enjoy the distinct novelty in 
railway travelling of seeing the line in front of them. 
Each passenger has a seat with arm rests, individual 
lights to each row, foot rests, ash-trays and so forth. 
e driving compartment is situated behind the right- 
hand window in the illustration, and is enclosed by glass. 
The conditions do not call for any attempt at increasing 
speed by fully stream-lining the body. The entrance 
doors are in the cefitre at each side. The triangular 
louvres, noticeable in the illustration at the bottom of 
the car, direct air to the engine radiator. The car can 
be heated when necessary by by- ing the circulating 
water through thermostatically contro! radiators in 
the interior. The usual top ventilators are provided. 
The overall length of the coach is 41 ft. 1 in., the overall 
width 9 ft., and the total height from the rail level is 
10 ft. 7 in. The weight, unloaded, is 10-5 tons, and, 
fully loaded, is 13-1 tons. The wheelbase is 21 ft. 
The underframe, shown in Fig. 2, page 266, has outer 
members of steel channel 12 in. by 3 in. by } in., and 
two inner members of lighter section, cross connected 
by pressed girders. The end girders carry buffers and 
a light spring-loaded draw loop for emergency use. The 
driving control columns are attached to the frame at 
two opposite corners. The illustration in Fig. 3, page 
266, shows the body framing in course of erection, the 
whole structure being of steel, whilst that in Fig. 4 
adjoining, shows the position of the engine and torque 
converter relative to the underframe. For the disposi- 
tion of the machinery, however, Figs. 5 to 7, page 270, 
may be referred to. The engine and torque converter 
are approximately central between the axles, and are 
carried on two of the transverse girders. The engine 
is thus situated under the entrance gangway so that 
top overhaul can be carried out from inside the car, 
after the removal of a floor trap, and without disturbing 
the seating. For complete overhaul, the car is run 
over a pit, and the engine and torque converter removed 
as a complete unit. The engine is flanked at one side 
by a pair of reservoirs and the radiator, and, on the 
other by the exhaust silencer. The fuel tank is 
situated outside the underframe in which position 
re-fuelling can be effected without entering the car. 
The oil storage tank and oil cooler for the torque 
converter are also carried on the outside of the 
underframe. The dynamo for generating the current 
for lighting, control, starting, &c., is suspended from 


the transverse girders to the rear of and above the 
torque converter, from the coupling of which it is driven 





Before dealing with constructional detail, it is neces- | by the belt seen to the right of Fig. 4. It generates 
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Fie. 7. ARRANGEMENT OF MACHINERY ON UNDERFRAME. 


800 watts at 24 volts. The storage batteries, of 24 | injection equipment is fitted. The drive is transmitted ; For the general principles of construction of the con- 
volts and of 200 ampere-hour capacity, are situated | by a Leyland hydraulic converter to the reduction | verter reference may be made to an illustrated account 
above the free axle. The reduction and reversing gear | and reversing gear. The car is not turned round on the | of it, as applied to road vehicles, given in ENGINEERING, 
are housed in a casing on the driving axle. The dis- | completion of a journey, so that the tractive effort is | vol. cxxxvi, page 516 (1933). Reverse gear is, however. 
position of the machinery thus made gives nearly | pulling in one direction and pushing in the other. The | embodied in this converter. The torque in the con- 
uniform loading on the two axles. torque converter, which consists essentially of a centri-| verter as fitted to the rail-car, can be increased up to 

The engine develops 130 h.p., and is of the compres- | fugal pump mounted in a single casing with a three-| the ratio of 4-8 to 1. The fluid used in the converte! 
sion-ignition type, operating on Diesel and similar oils. | stage hydraulic turbine, multiplies the engine torque | consists of a mixture of paraffin and 5 per cent. of light 
It has six cylinders, of 43 in. bore by 6 in. stroke, and | and automatically varies the torque in accordance with | spindle oil, or of the engine fuel oil. Any leakage from 
is water-cooled. Starting is effected by a 24-volt | the speed required by the operating conditions, thus | the seals between the several parts is collected in a small 
starting motor, though emergency hand-starting gear | providing an important feature in the control of the | sump and automatically returned to the storage tank. 
is provided. The auxiliaries include fuel and lubricat- | car, as, with the exception of engine throttle regulation | the function of which is to keep the converter full of 
ing oil filters, circulating-water pump, &0. Bosch !no other skilled operation by the driver is called for.| fluid under all conditions of operation in order to 
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CONSTRUCTED BY 


Fig. 10. Rear Axe Transmission Box, Fie. 11. 


secure immediate maximum efficiency. A minimum 
pressure of about 30 lb. per square inch is, therefore, 
maintained in the casing, fluid from the storage tank 
being fed to the converter by an injector operated by 
fluid short-circuited from two points in the converter 
which have an appreciable pressure difference. The 
temperature rise of the fluid under extreme operating 
conditions is limited by the cooler previously referred 
to, which is connected in parallel with the fluid circula- 
tion. A by-pass filter is embodied in the circulating 
system. 

“It must be understood that the torque converter 
replaces a gear-box for the purpose of effecting axle 
speed changes. It may, in consequence, be used for 
all speeds of the car, but when a speed obtainable under 
direct engine drive is required, it is clearly an advan- 
tage to use a direct drive and eliminate hydraulic 
losses. In this case, the converter can be cut out of 
the drive altogether. The manner in which this is 
effected is as follows: The drive from the engine is 
taken through one or other of two disc friction clutches. 
The clutch nearest the engine is mounted on a propeller 
shaft passing through the converter to the reduction 
gear on the driven axle. The second clutch is attached 
to a hollow shaft on which the driving half of the con- 
verter is mounted. The driven half is also mounted 
on a hollow shaft, which is coupled to the propeller 
shaft through a free wheel device of the cam-and-roller 
type. The clutches are used as couplings only, that is, 
no slipping is involved, and they are, therefore, sub- 
jected to little wear. With the first clutch engaged, 
the drive is direct, and the hydraulic mechanism is 
stationary, the free wheel being inactive on the propeller 
shaft. When the second clutch is engaged, the con- 
verter comes into operation and transmits the torque 
through the free wheel. The latter, however, makes 
coasting possible when the converter drive is engaged. 
The clutches have not, of course, independent control ; 
only one or the other can be engaged at a time. 
There is, however, an intermediate condition in which 
both clutches are disengaged. These three clutch 
positions are obtained by means of a double-acting 
vacuum cylinder, which gives a fore-and-aft movement 
to the clutch pressure plates and is controlled by magnet 
valves. The valves are themselves controlled by 
means of a three-way switch at each end of the car. 

The final drive is shown in section in Figs. 8 and 9, 
page 270, an external view of the box housing it 
being given in Fig. 10, above. The driving shaft is 
provided with a flange, which is coupled to the pro- 
peller shaft, and carries a spiral bevel pinion meshing, 
on either side, with a pair of bevel wheels rotating 
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shaft that runs through them. These wheels are pro- 
vided with internal spur teeth, which gear with a 
pinion mounted on the transverse shaft. The pinion in 
turn gears with a spur wheel pressed on the driving 
axle, the total speed reduction of the complete gear- 
train being 4-016 to 1. Reference to Fig. 9 will make 
it clear that the transverse shaft can be moved axially, 
so as to engage the pinion with the internal teeth of one 
or other of the bevel wheels, the change thus 
made reversing the direction of travel of the car. The 
movement of the shaft is effected by means of a double- 
acting vacuum cylinder, controlled by magnet valves 
operated from a switch on the control column. As it 
is necessary for the car to be at rest before the direction 
of the drive is changed, the control is interlocked with 
the torque-converter switch in such a way that a change 





cannot be made unless this is in the neutral position. 
The reversing-gear casing is of aluminium, and is partly 
carried on the driving axle and partly suspended from 
the underframe transverse girders. The whole of the 





freely in ball bearings independently of the transverse 





gear, with the exception of the spur wheel on the axle, 
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SPRINGING AND EXPANDING BRAKES. 


can be dismantled without removing the wheels from 
the axle. All the bearings are lubricated by means of 
a gear pump embodied in a cover of the casing and 
direct driven by an extension on one of the bevel 
wheels. ; 

Both the driving and free axles run in roller bearings 
in the axle boxes. The wheels are of cast steel of light 
design, and are 3 ft. in diameter on the tread. 
A view of the springing arrangements and brake gear 
is given in Fig. 1l, above. Semi-elliptic springs 
are used with special anchorage at each end. 
This consists of a swinging link with a universal joint 
at the bottom end and free to move longitudinally 
at the spring end, an arrangement adopted to allow 
the axle to follow the curve of the rail and, at the 
same time, permitting a restrained movement side- 
ways, in order to cushion any shock received at the 
wheel flange when passing over points. The brackets, 
resembling horn-blocks, shown in the illustration, 
limit the fore-and-aft movement of the axle, but do 
not normally take part in its constraint. The braking 
system departs from the conventional railway shoe 
brake, which is responsible for a certain amount of 
tyre wear, in that an internal expanding brake is fitted 
to all four wheels. The brake gear is shown in a partly 
dismantled condition in Fig. 11, the fabric-faced shoes 
being clearly discernible. The drum, to the extreme 
right, is 17 in, in diameter, and being on the outer end 
of the axles is effectively cooled by the movement of 
the car. The brakes can be applied either by hand or 
power. The hand-brake control is shown in Fig. 12, 
annexed. It is,of the Leyland double-ratchet type, 
which provides a big leverage and permits the brake 
to be released in stages orallat once. The power brake 
is of the vacuum type, the control valve being mechani- 
cally-operated. The vacuum for the brake gear, as 
well as that for operating the clutches and reverse 
gear, is maintained by an exhauster on the engine, 
an electrically-operated exhauster being also provided 
as an auxiliary. 

The control column, shown in Fig. 12, is very com- 
pactly arranged, and is so simply operated that it 
has been found practicable to allow a driver to take 
over a car after only fifteen minutes’ tuition. The 
two small levers at the front of the column control 
the engine throttle and the power brake, respectively. 
In the centre are a change-over switch for the reversing 
gear, and a change-over switch for the electro-pneumatic 
control of the torque converter to give neutral or direct 
drive, or the drive through the hydraulic system. 
Disposed round these are two press buttons for starting 
and stopping the engine, and switches for the lights, 





horn, windscreen wiper, &c. At the top of the board 
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are an engine revolution indicator, two vacuum gauges, 
and indicator lights for oil pressure, engine cooling 


cat , = ‘ ; | 
75-in. diameter “ Aeroto” fan, as described in your | 
issue of January 26, we have looked into the points in | 


water temperature and torque-converter fluid tempera- | question. 


ture. The throttle and brake levers and the torque- 
converter change-over switch are removable ; they are 
carried from one control column to the other when the 
driver changes ends. in order to prevent interference 
by passengers. The torque-converter switch forms 
the master switch for the column, and its removal 
causes the board to become dead. It is, further, so 
interconnected with the other switches that it is 
impossible to start the engine or operate the reverse 
gear unless the torque converter is in the neutral 
condition. The columns at each end of the car are, 


ituated in screened-off compartments. The passenger 
accommodation is arranged so that the seats face one 
way in one half of the car, and in the reverse direction 
n the other half, an arrangement which meets the 
wishes of passengers who like to travel “ back to the 
engine.”’ There is a central longitudinal gangway, with 
the seats arranged in pairs on each side, the seats 
on one side being staggered relatively to those of the 
other, which makes access to them easier. 

As regards performance, it may be mentioned that, 
on the occasion of the trial trip referred to above, 
the railcar proved very free from vibration when 
running, particularly at the higher speeds, over 
50 m.p.h. being reached on some parts of the route. 
The only vibration at all marked was when the engine 
was idling during a stop, when it was slightly more 
evident than in a read motor coach in the same condi- 
tion. The starting, acceleration and stopping were all 
smoothly effected. The seats were very comfortable 
and the artificial lighting excellent. As regards fuel 
consumption, it was stated that, on a test run from 
Preston to Carlisle and back, involving the ascent of 
the Shap incline, this was at the rate of 13 miles per 
gallon, The radius of action without refuelling is 
about 200 miles. We understand that it is intended 
to operate these rail-cars on the secondary lines 
radiating from Leicester to Peterborough, Market 
Harborough, &c. The operating staff will consist of 
a driver and a guard, the latter being carried to comply 
with railway regulations. In conclusion, it may be 
aid that the rail-car can be very readily adapted to 
run in multiple trains as the controls of the car can 
be easily modified to permit of operation from one 
driving compartment, though each unit would run 
under its own power. 


LETTERS TO THE EDITOR. 


75-IN. AEROTO FAN FOR TUBE 
RAILWAY VENTILATION. 
To THe Eprror or ENGINEERING. 

Sm,—The article entitled “ 75-in. Aeroto Fan for 
Tube Railway Ventilation” appearing in your issue 
of January 26, on page 92, is of considerable interest, 
but it would be of even greater value if your corre- 
spondent would define some of the terms used. For 
example, in the centre column of page 93 it is stated 
that the fan “should be capable of extracting 65,000 
cub. ft. of air per minute, against a pressure of 1-7-in. 
static water gauge,” and later, “ The results of tests 
showed that the performance was well within these 
figures.” 

Now it would appear that the results of the tests 
referred to are those shown in Fig. 8, on page 92, in 
which the total pressure developed by the fan when 
handling 65,000 cub. ft. per minute is 1-5-in, W.G. 
Since it may be presumed that the driving motor has 
a constant speed (not given), it is difficult to appreciate 
how the fan can handle this quantity of air against 
a static pressure of 1-7 in. W.G. when the total pressure 
created is only 1-5 in. W.G., unless your correspondent 
uses these terms in a different manner from the normal. 

A further point of interest is the arrangement of the 
testing duct. The dimensions given indicate that 
the readings were taken at a point much closer to the 
fan outlet than is usually considered advisable. Pos- 
sibly the air distribution in a duct leading from an 
Aeroto fan is much more uniform in character than 
that in a duct leading from a centrifugal fan. 

It would be of interest to hear your correspondent’s 
opinion on this, 

Yours faithfully, 
Hartford, Cheshire. Grorce A, J. Brac. 
February 9, 1934. 

[Notz.—The above having been communicated to 
Messrs. Davidson and Company, Limited, we have 
received the following reply.—Ep E.]} 


To Tae Eprror or ENGINeERrrNo. 


Srr,—Referring to the letter dated 9th inst. over 
the signature of Mr. Geo. A. J. Begg, in which certain 


that the conditions have not been quite clearly stated | 
in the article in question. Actually the specified 
conditions which we had to work to were as follows: 
that the volume to be handled was to be 65,000 cub. ft. 
of air per minute ; that the estimated resistance of the 


gauge. We were also advised that when two trains 


approximately 1-4-in. static water gauge, and the fan 
design would be such that with the resistance reduced 


partial vacuum created, which was equivalent to a 


FAN 





design of the fan had to be such that there was still a 
movement of air in a forward direction from the fan 
against this negative pressure of 2-2-in. water gauge. 
It will be seen from the curve of the fan performance 
that it fulfilled these conditions, just being able to 
maintain a positive flow against the maximum pressure, 
and actually having a declining horse-power as the 
resistance decreased. 

Regarding the arrangement of test trunk, and 
reference to the distribution of air, we would like to 
explain that this fan was fitted with guide vanes; 
these will be clearly seen in the illustration, Fig. 2, 
although they are not embodied in the photograph, 
Fig. 10. These guide vanes re-direct the rotational 
momentum of outflow to give a uniform distribution of 
air in the test trunk. They are of aerofoil shape and 
designed and ground accurately to measurement just 
as carefully as the rotor itself. The accompanying 
curve shows the actual air-velocity distribution across 
the area of the test trunk at a section 15 ft. distance 
from the fan outlet. 

Yours faithfully, 
Davipson aND Company, LiMiTED. 
A. Bryns, 
Director. 
Belfast. 
February 16, 1934. 





INVENTIONS AT THE BRITISH 
INDUSTRIES FAIR. 


To THe Eprror or ENGINEERING. 


Srr,—I have seen a letter in your issue of the 
9th inst., from the Secretary of the Institute of 
Patentees, pointing out certain consequences to 
inventors who rely upon the section of the Patents 
Act permitting certain classes of exhibition of an 
invention under specified conditions. In this letter 
it is stated that as no priority of date is given, anyone 
else who sees the invention and gets in an application 
before the inventor, can obtain a valid patent. 
This is very misleading, as quite definitely he cannot 
get a valid patent. The Section concerned says that 
the exhibition, &c., shall not prejudice the right of 
the inventor to apply for and obtain a patent, or the 
validity of the patent. It does not state that this 
exhibition shall not prejudice anyone else’s right or 
anyone else’s patent, so that if anyone else applied 
for a patent in the manner suggested in the letter, 
the patent would not be valid because it would be 
anticipated by the publication at the exhibition. Under 
these circumstances, it is not surprising that the “ well- 
known Patent Council ”’ referred to in the letter failed 
to secure any strengthening of this Section of the Act, 
because it appears quite as strong as is necessary as 
it at present stands. 
Section 59 (1) referred to in the letter and lumped 
together with Section 45 (1) as relating to patents, 
does not relate to patents at all, but to Designs, and 
as anyone can be the proprietor of a design, not neces- 
sarily the one who made the design, it is on quite a 

different footing. 

Yours faithfully, 

C. H. CLarke, 

Westminster, 





questions are asked regarding the performance of the 


synthesis of ammonia. 
a : : after his appointment 
we ee ~ a ree a lie position in which he succeeded Leblanc, who had 
had aa a ms “ say neon 4 oo efell _ at ai himself gone to Leipzig to replace Ostwald. This 

pe Were Was & reversing cliect caused Dy the | finally led up to the discovery of the process (which 


and at a high pressure. 
on an industrial scale requires complex and costly 
chemical plant, for the design of which Dr. Bosch was 


; ? an offer of work in this country. 
negative pressure of 2-2-in. total water gauge, and the | speculate what the course of history would have been 


THE LATE PROFESSOR F. HABER. 


Proressor Fritz Haser, whose death, we regret 
to record, occurred at Basle, on Saturday, February 3, 


We find the whole difficulty here is due to the fact | 5+ the age of 65, will be best known to chemical engineers 


for his work on the synthesis of ammonia from atmos- 


| pheric nitrogen, in this way tapping a new source for 
the manufacture of plant fertilisers and nitric acid. 


Professor Haber was born at Breslau, on December 9, 
1868, and after studying chemistry under Bunsen, at 


circuit during traffic hours was to be 1-in. static water Heidelberg, was appointed associate Professor in that 
gauge, and during non-traffic hours 0-875-in. water subject ak the Technische. Hochschule Karlerule. 


It was while holding this position that he began his 


were ap ching spee r b nni als | : - .  feaPo : 
wr see - - . . ae P —— ing “owes ls | investigations into the applications of thermodynamics 
. . A vancousty the piston action of the trains would give | +, chemical processes, and conceived the idea that 
of course, identical in function and lay-out. They are |a positive pressure of supply of the air to the fan of 


pressure might be a preponderating influence in the 
This work he continued 
as Professor in 1907, a 


bears his name) in which a mixture of nitrogen and 


hydrogen is passed over a catalyst, which serves to 


promote their interaction at a suitable temperature 
To carry out this process 


responsible, and the successful manufacture of which it 
is not too much to say, had a profound effect on the 
length and conduct of the Great War. It is on record 
that while his appointment to full professorship at 
Karlsruhe was still pending, Professor Haber received 
It is interesting to 


had that offer been accepted. 

It should be added that in 1913, Professor Haber 
was appointed Director of the Kaiser-Wilhelm Institut, 
Berlin, a position he was still holding when recent 
political events caused him to leave Germany. It does 
not appear that he was himself a Jew, but his resigna- 
tion was a protest against the treatment that his 
assistants of that nationality had received. For some 
months he had been resident at Cambridge, where he 
was working in Sir William Pope’s laboratory. He 
attended the first World Power Conference at Wembley 
in 1924, as an official representative of Germany, and 
had visited this country on many other occasions to 
deliver lectures before scientific societies. 


THE LATE SIR LIONEL JACOB, 
K.C.S.I1. 

UNIVERSAL regret will be felt at the loss by death 
of Sir Lionel Montague Jacob, K.C.S.L., late Secretary, 
Government of India Public Works Department. 
Sir Lionel, who passed away in London on February 9 
after a prolonged illness, was the fourth son of the 
late General Herbert Jacob, and was born on April 24, 
1853. He went to school at Bath and proceeded 
thence to the Royal Indian Engineering College, 
Cooper’s Hill. Passing out second on the list in 1875, 
he underwent a period of practical training at Canada 
Works, Birkenhead, and proceeded to India as assistant 
engineer in the Irrigation Branch of the Punjab Public 
Works Department. During the years which followed 
he served on many of the large canal schemes which 
have changed into fertile agricultural lands the arid 
tracts of the Province. These included the Swat 
River Canal, and the Bari Ooal and Western Jumna 
Canals. He became executive engineer in 1883, and, 
in 1894, was made Under Secretary to the Government 
Irrigation Branch at Lahore and took charge of the 
construction of the great Chenal Canal, the largest of 
all the Punjab schemes and eventually one of the most 
successful and remunerative works of the Indian 
Government. Sir Lionel was promoted to the rank of 
superintending engineer in 1899 and after serving 
for some years in that capacity was transferred to 
Burma in 1903 as Chief Engineer and Secretary of the 
Public Works Department, Rangoon. In October, 
1903, he was appointed member of the Council of the 
Government of Burma and was in charge of the Canal 
Bill passed through the Legislature. 

For his great services to Indian engineering he was 
made a Companion of the Order of the Star of India 
in 1905, in which year he was appointed Secretary of 
the Public Works Department of the Indian Govern- 
ment by H.E. Lord Curzon. He was also for a short 
period Inspector-General of Irrigation. Although 
due to retire under the age limit in 1908, so great 
was the value placed on his eminent services that his 
term was extended for a further period of three years. 
During 1910-11 he was an additional member of the 
Viceroy’s Council, and when he finally retired in 1911 
|he was created a K.C.S.I. In addition to his many 
other accomplishments, Sir Lionel possessed literary 
gifts of a high order. He was elected a member of the 
Institution of Civil Engineers on December 1, 1891. 
For many years past Sir Lionel had had an office at 
37, Queen’s Mansions, 54, Victoria-street, Westminster, 
London, 8.W.1. 
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THE 75,000-TON LINER “ NORMANDIE.” 








THE LATE MR. F. ST. J. GEBBIE. 
WE note with regret the death of Mr. Frank St. John 
Gebbie, late chief engineer of the Sierra Leone Govern- 
ment Railway, which occurred at Torquay, on Feb- 
ruary 1. He was the eldest son of the late Rev. Francis 
Gebbie, B.D., of Buenos Aires and Edinburgh, and 
was born on May 30, 1870. After completing his 
general education at Edinburgh Collegiate School in 
1888, Mr. Gebbie received practical training under 
Mr. W. A. Carter and then studied engineering at the 
University of Edinburgh, securing the B.Sc. degree in 
1893. In this same year he became assistant engineer 
to Mr. James Young, railway contractor, of Glasgow, and 
was employed on works in connection with the Glasgow 
Central and Lanarkshire and Dumbarton Railways. 
He was also afterwards engaged in tunnel, bridge, 
and other heavy works for the Newport (Mon.) Cor- 
poration Waterworks. Mr. Gebbie was appointed 
assistant engineer on the Assam-Bengal Railway in 
1895 and was promoted to the position of executive 
engineer five years later. During the three years from 
1900 to 1903 he was in charge of the construction of 
60 miles of line, much of which was difficult hill work. 
In 1903, Mr. Gebbie was moved to the position of 
resident engineer on the construction of the Ondal 
Sainthia Chord Railway, on the East Indian system, 
and two years later was made engineer-in-charge of 
the Hugli-Kutwa branch of the East Indian Railway. 
In 1907, Mr. Gebbie proceeded to Africa to take up 
the position of Director of Public Works in Zanzibar. 
Iu 1909, however, he was again in charge of railway 
construction—under the Colonial Office, in Southern 
Nigeria and Sierra Leone, and in July, 1915, was 
appointed acting maintenance engineer on the Sierra 
one Government Railway. Subsequently he rose 


to the position of senior assistant maintenance engineer, 











in Surbiton, but had latterly resided at Weybridge’ 
Surrey. He was admitted to the Institution of Civil 
engineers as a student member in October, 1893, and 
was transferred to the rank of member on April 4, 1916. 





THE LATE MR. H. W. BAMBER. 


WE regret to note the death, on February 4, at 
Wimbledon, of Mr. Herbert William Bamber, con- 
sulting engineer, whose office was at 166, Piccadilly, 
London, W.1. Mr. Bamber was born on September 9, 
1867, and received his education privately and at 
Wellingborough and Loughborough Grammar Schools. 
He served his apprenticeshipfrom May, 1884 to Septem- 
ber, 1888, in the works of Messrs. Manlove, Alliott, 
Fryer and Company, Nottingham, afterwards remaining 
as draughtsman for a few months. Early in 1889 he 
entered the works of Messrs. Ruston, Proctor and 
Company, Lincoln, as draughtsman, which position he 
retained until March, 1892, when he proceeded to a 
similar appointment in the Rochester works of Messrs. 
Aveling and Porter. Some months later, however, he 
became draughtsman at the Gainsborough works of 
Messrs, Marshall, Sons and Company, Limited, remain- 
ing there until June, 1896, when he became partner in 
the firm of Messrs. Bamber and Lewis, general engineers 
and cycle manufacturers, Meopham and Chatham, 
Kent. In February, 1899, however, Mr. Bamber 
resigned from this firm on his appointment as manager 
of Messrs. Barnes and Sons, Limited, motor manufac- 
turers and general engineers, Gainsborough. Another 
change of occupation came in August, 1900, when he 
was appointed draughtsman in charge at the Coventry 
works of Messrs. The Daimler Motor Company. In 
the following year he was promoted to the position of 
works manager, but retained this position for some 10 





and final promotion to the position of chief engineer | months only, having been offered, and having accepted, 
came in 1921. Some years later Mr. Gebbie relinquished | the position of works manager in the automobile depart- 
this position and returned home. He lived for a time! ment of the Brush Electrical Engineering Company, 





Limited. Mr. Bamber subsequently opened a consult¢ 
ing practice, and for some years past had occupied an 
office in Piccadilly, London. He was elected an 
associate member of the Institution of Mechanical 
Engineers in 1897, and was transferred to the rank of 
member in 1903. He became a member of the Institu- 
tion of Automobile Engineers in 1911. Mr. Bamber 
was also a fellow of the Institute of Arbitration. 








THE 75,000-TON LINER 
** NORMANDIE.”’ 


THE arrangements, which are in process of comple- 
tion, which will allow of the resumption of work on 
the Cunard liner No. 534, naturally tend to direct 
anew, attention to the 75,000-ton liner Normandie, of 
the Compagnie Générale Transatlantique, which is 
now under construction at the yard of Messrs, Société 
des Chantier et Ateliers de Saint-Nazaire. When the 
Normandie was launched at the end of October, 1932, 
it was expected that she would be completed in time 
to take her place in the summer service this year. 
The deplorable economic conditions which persisted 
throughout 1933 led, however, to a slowing up of work 
on the ship, although it has never been entirely sus- 
pended, as in the case of the Cunarder, and this 
programme now seems unlikely to be carried through. 
Thus, finally, there may not be a great difference in the 
times at which the two boats are put into service. In 
both cases, the question of a sister ship appears to be 
in abeyance, It will be remembered that the economic 
justification for the building of these enormous liners 
lies in the fact that two of them could comfortably 
maintain weekly sailings between Europe and the 
United States. Normally, such a service has required 
three boats, and for full benefit to be obtained from 
the Normandie, or No. 534, sister ships should in both 
cases be built. 

The Normandie has an overall length of 1,027 ft. 
and a loaded displacement of 67,500 tons. The 
deadweight capacity is 12,000 tons, and the gross 
tonnage 75,000. The ship was launched without her 
rudder or propellers in place, but even with these 
omissions the launching weight was about 32,000 tons. 
She was recently placed in dry dock at Saint-Nazaire 
for the fitting of the propellers and the removal of 
remaining parts of the launching cradle, and the 
above illustration shows her in the new 1,148-ft. lock, 
which also serves as a graving dock, and which was 
illustrated and described in our issue of August 18, 
1933. The illustration clearly shows the fine lines of 
her hull and the bulbous stem. The portal, which has 
been incorporated in the stern for the accommodation 
of the officer superintending the mooring of the ship, 
can also be seen. 








LABOUR NOTES. 


~ Writ1ne in the February issue of the Monthly Report 
of the Boilermakers’ and Iron and Steel Shipbuilders’ 
Society, Mr. Hill, the general secretary, says :—‘‘ In 
the course of our negotiations on welding, we have 
pointed out adverse effects on the general health of 
the operators and particularly the injury to eyesight. 
The employers would not accept our statements. 
Now, when an employer’s doctor certifies a welder as 
deficient in eyesight, the welder is rewarded with the 
order of the sack. Yet employers are seriously asking 
us to agree to young men serving five years’ apprentice- 
ship on welding work exclusively. I make bold to say 
that less than one-fifth of any apprentices confined to 
that work would end their apprenticeship with sound 
lungs and good eyesight. That welding has been of 
slow development is due to the fact that it is not 
commercially profitable. It is our members who have 
made existing and past methods of shipbuilding 
profitable. Success in adopting welding profitably in 
shipbuilding and in other branches of our trade will 
depend on the skill and ingenuity of our members. 
But the present serious risks to health and threats to 
existing standards are the chief obstacles.” 





At the end of January, 21,649 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were “ signing the books,” as compared with 22,289 at 
the end of December. The number of members in 
receipt of superannuation benefit decreased from 
2,296 to 2,290, and the number in receipt of sick benefit 
from 918 to 824. In December, which had to bear 
five weeks’ outlays, the expenses amounted to 
3,6761. 8s. 84d.; in January they were 3,032/. 13s. 7d. 
There was a net decrease in the membership of 43. 





Mr. Findlay, the general secretary, states, in the 
latest Trade Report of the United Patternmakers’ 
Association, that the number of unemployed members 
decreased in January from 1,755 to 1,647, “ with one 
branch absent.’’ The total membership of the organi- 
sation is 10,098. 































































































































. ae . 


The Ministry of Labour Gazette states that amongst | weekly time rates showed an increase of 77 per cent. 
workpeople insured against unemployment in Great | and the hourly rates an increase of about 97 per cent. 
Britain and Northern Ireland, the percentage unem-| For certain classes of iron and steel workers in South 


29 


ployed was 18-7 at January 22, 1934, as compared | 
with 17-6 at December 18, 1933, and 23-0 at January 23, 
1933. For males alone the percentage at January 22, 
1934, was 21-6, and for females 11-0. At December 18, 
1933, the corresponding percentages were 20-8 and 9-0. 
It is estimated that at January 22, 1934, there were 
approximately 9,874,000 insured persons, aged 16-64, in 
employment in Great Britain. This was 134,000 less 
than a month before, but 609,000 more than a year 


before. 


| 


At January 22, 1934, there were 1,944,026 persons 
on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 113,049 
more than a month before, but 336,007 less than a year 
The total included 1,604,230 men, 60,179 boys, 
women, and 47,693 girls. It was made up of | 
insured persons with claims for insurance 
968,274 applicants for transitional payments, 
221,310 other insured persons not in receipt of benefit 
or transitional payments, and 150,275 uninsured 
persons. The increase over December 18, 1933, in the 
number of boys and girls registered as wholly unem- 
ployed, was 41,822, as compared with 29,197 in the 
corresponding period a year ago. Such an increase, 
due to children reaching the school-leaving age at the 
end of the Christmas term, is a normal feature of the 
January figures and is usually quite temporary ; it is 
larger than usual this year owing to the sharp rise in 
the birth-rate in the latter part of 1919. 


before. 

231,924 
604,167 
benefit, 


There were registered as unemployed in Great Britain, 
242,556 men, 4,694 boys, 103,579 women and 4,411 
girls, who were on short time or otherwise suspended 
from work on the understanding that they were shortly 
to return to their former employment. The total of 
355,240 was 46,419 more than a month before, but | 
168,989 less than a year before. It included 300,213 
insured persons with claims for insurance benefit, 
26,137 applicants for transitional payments, and | 
28,890 persons not in receipt of benefit or transitional | 


payments, 


Of persons who normally seek a livelihood by 
means of jobs of short duration, there were on the 
registers in Great Britain, 88,042 men, 79 boys, 1,670 
women, and 11 girls; these are largely employed in 
dock and harbour service. The total of 89,802 was 5,521 
more than a month before, but 9,001 less than a year 
before. It included 61,748 insured persons with 
claims for insurance benefits, 27,127 applicants for 
transitional payments, and 927 persons not in receipt 
of benefit or transitional payments. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
January resulted in an increase of about 4,450/. in the 
weekly full-time wages of 130,000 workpeople, and in 
a decrease of 600/. in those of 4,550 workpeople. The 
principal changes consisted of increases in the wages 
of textile bleaching, dyeing, finishing, &c., operatives 
in Yorkshire, Lancashire, and Scotland, of omnibus 
drivers and conductors in London, blast-furnace 
workers in Cleveland, iron puddlers and millmen in 
the North-East Coast area, and brush and broom 
makers. ra 

The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
January was 32. In addition, nine disputes which 


began before January were still in progress at the 
The number of workpeople 


beginning of the month. 
involved in all disputes in January (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties to 
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| advanced by the Treasury was outstanding throughout 


| rates of interest. 


| the 





ah llc 


Wales the increase in weekly wage rates was less than 
20 per cent. 





The accounts of the Unemployment Fund for the 
year ending March 31, 1933, show that the payments 
out of the Insurance Account were 64,022,7471., or 
26,435,2961. less than in the preceding year. The 
decrease was mainly due to the payments in respect 
of insurance benefit, which were 25,997,4881. less than 
in the preceding year. The full amount of 115,000,0001. 
the year; and the total paid in interest thereon during 
the year was 5,418,1131., or 714,377l. more than in the 
preceding year. The average rate of interest at 
March 31, 1933, was 4/1. 13s. 8d. per cent. as compared 
with 41. 14s. 7}d. in the previous year. Since March 31, 
1933, certain advances have been renewed at lower 
According to The Ministry of Labour 
Gazette, at February 7, 1934, the total amount of 
Treasury advances outstanding was 109,000,000/., at 
an average rate of interest of 41. 12s. 9d. 

The receipts into the Insurance Account, other 
than a deficiency grant of 6,363,3771., the whole of 
which was defrayed out of moneys provided by Parlia- 
ment, were 57,659,3701., or 7,174,2131. more than 
in the previous year. The contributions in respect 
of insurance benefit, from employers and employed 
persons, the Exchequer, and the Service Departments, 
were 57,638,042/. as compared with 50,460,5461. in the 
year 1931-32. The total charge for transitional 
payments in the year, including the relative cost of 
administration, amounted to 53,785,6821., or 21,411,1121. 
more than the cost of transitional benefit and transi- 
tional payments in the previous year. 








The hazards of “ back-knife lathes ” are the subject 
of an interesting note in the latest issue of the Bulletin of 
Industrial Commissioner of New York State. 
In many woodworking establishments, the writer says, 
when duplicate parts are to be produced, the use 
of back-knife lathes is frequent. These machines 
are so-called because the cutting edges which produce 
the finished shape or contour are arranged at the 
back of the lathe and cutting is done on the “up” 
travel of the periphery of the piece being turned. 
This is the reverse of the method used when turning up 
stock in an ordinary lathe. The hazards of these 
machines, it is pointed out, are almost entirely due 
to the human element—carelessness. The hazard 
of inserting the stock has been overcome by equipping 
the lathes with a cradle which carries the raw stock 
into position for turning and is operated by a foot 
treadle. The hazard incidental to the removal of 
the finished article, however, has not been so well 
met. Men who are new to the operation of the 
machines are, almost without exception, extremely 
careful of their movements; hence it is very seldom 
that a new operator is injured. But, after a few 
months, a man gets accustomed to his machine, and, 
when removing the article from the lathe, does not 
follow his hand with his eyes; so he gets “ nipped ” 
with the roughing chisel. ‘‘ While operating back- 
knife lathes,” the contributor of the note says in 
conclusion, “wear no sleeves below the elbow ; 


finished stock from the lathe ; 


open.” 


the International Association of Machinists, has for 
heading: “ Recovery Act Needs Teeth.” After allud- 
ing to American Labour’s Magna Charta, the Clayton 
Act, as “a dud,” the writer proceeds :—‘* Now we are 





the disputes) was about 8,700, and the aggregate duration 
of all disputes in January was about 41,000 working 


days. — 


The relative levels of rates of wages at August, 1914, 
and December, 1933, are : hown in an article appearing 
in the February issue of The Ministry of Labour Gazette. 


In the engineering industry, the increases in weekly 


time rate wages in the principal centres were 52 per cent. 


for fitters and turners, 50 per cent. for ironmoulders, | 


51 per cent. for pattern-makers, and 84 per cent. for 
labourers. In the shipbuilding industry, the increases 
were 44 per cent. for shipwrights, 49 per cent. for 
ship-joiners, and 78 per cent. for labourers. In the 
engineering industry, the increases in hourly rates 
of wages ranged from about 70 per cent. for skilled 
workers to about 105 per cent. for labourers, and, in 
the shipbuilding industry, the increases in the hourly 
rates of skilled men ranged from 65 per cent. to 70 per 
cent. and for labourers the increase was nearly 105 per 
In the electrical installation industry, the 


cent. 





beginning to wonder whether . . . Section 7 (a) of the 
National Recovery Act will be another false alarm ? 
or whether the Administration is going to insist upon 
its provisions being enforced, both in the letter and in 
the spirit of the law. As matters now stand, little 
comfort can be derived by organised labour from the 
manner in which Section 7 (a) is being observed by 
employers throughout the nation. Men and women 
may, and probably do, under this Section of N.I.R.A. 
have the legal right to join unions of their own choice 
without let or hindrance on the part of employers. 


Yet, when they attempt to exercise this right in many 


industries they find that, in so far as furnishing them 


protection, the law is simply an empty gesture. While 
it is true that organising campaigns, conducted by the 
its affiliated 
unions, are meeting with success, the fact remains that 
hundreds of workers in industry have lost their jobs 
as a result of joining a union, particularly a union 


American Federation of Labour and 


do 
not hold the hands below the stock until time for 
removal; always watch the fingers when removing 
and follow the move- 
ments of the hands by watching same with eyes wide 


The leading editorial note in the February issue of 
the Machinists’ Monthly Journal, the official organ of 
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Unless N.R.A. can effectively put a stop to this practice, 
the provisions of Section 7 (a) relating to collective 
bargaining will prove meaningless.” 





“* No informed person,” the writer of the article goes 
on to say, “ will take any stock whatever of the claim 
that company unions, vertical unions, or independent 
unions are the kind of unions Congress had in mind 
when it wrote into the law provisions that workers 
had the right to join unions of their own choice. 
Congress knew that if N.R.A. was to succeed it must 
have the support of the legitimate Trade Union Move- 
ment of the United States. It is ridiculous to believe 
that company unions can contribute anything to the 
success of the President’s programme, and nobody 
knows this better than President Roosevelt and General 
Johnson. It is to the American Federation of Labour 
and its affiliated unions that they have turned for 
assistance—not to company unions, vertical unions or 
independent unions. Therefore, the American Federa- 
tion of Labour has the moral, if not the legal, right to 
expect the Administration to lay a heavy hand on 
those who are putting every obstacle in the way of its 
endeavour to make every provision of Section 7 (a) 
effective.” 





Mr. Marcombes, Under-Secretary of State in the 
French Prime Minister’s Department, recently received, 
on behalf of Mr. Chautemps, a deputation consisting of 
Mr. Jouhaux and the executive of the General Con- 
federation of Labour, who urged the application of the 
40-hour week as an emergency measure, and suggested 
that a special committee be set up to consider the 
means of applying this reform in different industries. 
Mr. Marcombes assured the delegation that he would 
refer their suggestion to the Prime Minister with a 
view to its careful study by the Government. The 
General Confederation of Labour has issued a manifesto 
on the economic depression and the necessity for action 
to restore economic activity. It proposes, among other 
remedies, a 40-hour week, with maintenance of the 
standard of living of the workers. In a critical com- 
mentary on this proposal, the Bulletin Quotidien ex- 
presses the view that it would increase the cost of 
production, and therefore reduce consuming power and 
lower the standard of living of the workers. 








INSTITUTION OF NAVAL 
ARCHITECTS. 


As-already announced in our columns, the spring 
meeting of the Institution of Naval Architects will 


be held in the lecture hall of the Royal Society of 
Arts, John-street, Adelphi, London, W.C.2, from 
The 


Wednesday, March 21 to Friday, March 23. 
annual dinner of the Institution will take place in the 
Grand Hall of the Connaught Rooms, Great Queen- 
street, London, W.C.2, at 7.30 p.m., on March 21. 
The programme of the proceedings, and a list of the 
papers to be presented and discussed, are given below. 


WepnNeEspay, Marcu 21. 


At 10.30 a.m., presentation of the annual report of 
the Council, election of officers, presentation of the 
Institution Gold Medal to Engineer-Captain S. R. 
Dight, R.N., and of a Premium to Dr. G. Hughes, 
and presidential address by Lord Stonehaven. “ Air- 
craft Carriers,” by Sir Arthur W. Johns; and “ The 
Automatic Control of the Steering of Ships and Sugges- 
tions for its Improvement,” by Professor Sir James B. 
Henderson. 
Tuurspay, Marcu 22. 

At 10.30 a.m., “Further Tests and Results of 
Electrical Welding Experiments for Joints in Ship 
Construction,” by Professor B. P. Haigh; ‘The 
Structure of Insulated Holds in Relation to Heat- 
Leakage,” by Dr. A. J. M. Smith and Mr. J. D. Farmer ; 
and “Screw Propellers of Varying Blade Section in 
Open Waters. Part II,” by Messrs. G. S. Baker and 
A. W. Riddle. 

At 2.30 p.m., “Appropriate Ship Lengths for 
Minimum Pitching and Maximum Seaworthiness,” by 
Mr. J. L. Kent; ‘“ Form Efficiency,” by Professor 
E. M. Bragg; “Scale Effect in Screw Propellers,” by 
Mr. J. F. Allan, and “ An Experimental Examination 
of the Distribution of Velocity around a Ship’s Model 
Placed in a Turbulent Stream,” by Dr. J. H. Lambie. 

At 8 p.m., “ Some Questions Relating to the Lubrica- 
tion of Bearings,” by Mr. H. Brillié; and “The 
Influence of Keys and Keyways on Cylindrical Force 
Fits and Shrinkage Fits,’ by Professor E. G. Coker, 
F.R.S., and Mr. R. Russell. 


Fripay, Marcu 23. 

At 10.30 a.m., “ Fire-Fighting Arrangements ™ 
Ships,” by Mr. E. F. Spanner; “‘ The Origin of the 
Tanker,” by Mr. W. R. G. Whiting; and “ The 
Development of the Auxiliary Propeller Drive,” by 





affiliated to the American Federation of Labour 


Mr. E. Carlton Garratt. 
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where » is the number of flows, L is the length of tube 
") teet, D is the diameter of tube in feet, V_ is the mean 
velocity of water through the tubes in feet per second, 
«nd V» is the velocity throughout and in the outlet 
branches of the water box. In this expression, the | 
first term represents the loss inside the tube itself, | 
the second term the loss at entry and exit from the 
tube, and the third term the loss in the water box. 
Che first coefficient C, is in its more complete form | 
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snown Stanton and Pannell curve. In order to co- 
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SOME FACTORS IN THE DESIGN OF | ordinate aS ee of preven ge it is} dimensions other than } in. outside diameter and 18 
* | convenient to reduce them to some ic condition of | I.W.G. thickness, it is necessary to adjust the coefficient 

SURFACE CONDENSING PLANT. | water temperature and velocity by means of Stanton|(C, in accordance with Stanton ual Pannell’s curve 
By H. L. Guy and E. V. Wrystanuuy, B.Sc.Tech.|and Pannell’s curve. The authors suggest for con-| for the appropriate Reynolds number. The authors 
(Concluded from ¢ 207.) | denser work a basic velocity of 5 ft. per second, with | have reduced these corrections to the simple form given 

us aed |@ mean water temperature of 70 deg. F. in Fig. 12, from which can be obtained the correction 

Friction on Water Side of Condensers.—In view of | Tests of Tube Friction—For these conditions the | factor C, by which C, must be multiplied to give its 
the wide divergence in assessment of the friction head | higher values given in Fig. 3 of Eagle and Ferguson’s | value for other water velocities and temperatures. The 
lost in circulating water systems, it is desirable to | paper give a value of C, equal to 0-0240 for their tubes. | Table provided below Fig. 12 gives Cy, the corrective 
arrive at agreed methods for determining its value, | In order to determine the values of C, and of the inlet | factor by which C, must be multiplied if the tube dia- 
just as it has proved advantageous to establish agreed | loss coefficient C, within a range of water velocity! meter and thickness are other than j-inch and 
rales for the air leakage allowance. The friction! from 3 ft. to 10 ft. per second, and for the different! 18 I.W.G., respectively. For new tubes, and for 
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Fig. 12. CORRECTION FACTORS FOR ig. 14. VOLUME OF AIR DISSOLVED IN WATER Fig. 15. EFFECT OF AIR LEAKAGE IN 
VARIATION IN WATER VELOCITY. “ FOR DIFFERENT VALUES OF THE TOTAL SYPHONIC CIRCULATI (ATER 
MEAN TEMPERATURE & TUBE SIZE. _ GAS PRESSURE OF AIR& WATER VAPOUR. SOY STEMS 
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| | ‘the three methods of tube fixing, the friction 
29 | heads for all velocities, temperatures, and tube sizes, 


























Basis: 5 ft. per second ; 70 deg. F.; tubes, }-in. outside 
diameter and 18 I.W.G. 








Gutside Thickness, Factor 1Outside Thickness, Factor 








Volume of Dissolved Ain at 60 








viam., in. 1.W.@. Cy =| Diam.,in. 1.W.. 4 o - rs 5 = 10012040 | @Fe given by the following formule 

a ——- me (4260.™.) Temperature ...D ‘ “ENGINEERING” 7,2 742 7,2 

{ 16 1-067 ( 16 0-971 one | “?- n{ 0-025 C; x C, (3) = + (x) Me \ + Ve 

if 19 ed , 44 }.92, | methods of tube fixing employed in condenser work, | “9 “9 _ 

{ 19 0-953 | the authors’ firm carried outa series of tests. New | Where 
7 we —_—_— ee commercial tubes of } in. and 1 in. diameter were used | ( 1-5 for tubes ferruled at both ends. 
( - ; a [ 4 oan in these tests, first with both ends ferruled, using in ; | ae — os uae expanded 
j 18 1-000 1 18 0-024 = case of the } in. diameter tubes the British Standard | — V4 Pf ae te ae et ee er cupended.on 
994 | ‘ ‘ |ferrule; second with the inlet end _bell-mouthed | | inlet and expanded at outlet. 
canes — |and expanded, the outlet being ferruled; and lastly, | 

| with the inlet bell-mouthed and both the inlet and! Friction Tests on Condenser Installations.—While 
rg. 13. DIAGRAMMATIC ARRANGEMENT OF outlet expanded. | these results have been deduced from laboratory tests 
A SYPHONIC CIRCULATING WATER SYSTEM. For tubes of one diameter there is no reason why C, | on what must, by the practical engineer, be regarded 
Cc eee = - 7 should vary appreciably in the different tests. The|as new tubes, the user of plant, and for that matter 





| mean value for the }-in. 18 I.W.G. tubes is 0-02473 and | the designer, must know what relation the friction 
| for the l-in. 18 I.W.G. tubes 0-02299. Examination | heads deduced in this way for new tubes may have 





























TABLE VII.—Tyricat Cancunation or Syraontc Loss. 
Barometer, 30 in. mercury. 
, . 4% | ‘ 
Length of syphon leg (L) .. oe an P , a os ft. | 22 29 | 33 } 36 
Silents —s aa EeEeN Uae — 

1 Calculated culvert and pipe friction oe Fy: da .. ft, water 3-83 3-83 | 3-83 3-83 

2 Absolute pressure at top of syphon (34 ft. + item 1 — item13 x L), ft. water 16-21 | 9-81 6-61 4-71 

3 Item 2 as vacuum (barometer 30 in. mercury) .. - . in, mercury 15-70 21-40 | 24:10 | 25°80 

,; 4 Initial air contents of water at 55 deg. F. (see Fig. 14), c.c, per litre at 23-50 | 23-50 23-50 | 23-50 

} 60 deg. F., 30 in, mercury | | | 
5 | Air contents at top of syphon under vacuum item 3 and ie to | 8-85 | 65°37 3-32 2-21 
temperature 70-5 deg. F. | | 

6 Air liberated, items 4-5 .. c.c. per litre at 60 deg. F., 30 in. mercury 14°65 18-13 | 20°18 21-20 

7 Item 6 expressed as per cent. reduction in water density ée per cent. 1-465 1-813 2-018 | 2°18 

@ulvert 8 Item 7 corrected to absolute pressure item2 .. ie - - 3:08 =| -26 10-35 | 15-40 

Friction 9 Air contents at outlet and temperature 70-5 deg. F. ¢.c. per litre at 19-75 | 19-75 19°75 | 19-75 
60 deg. I’., 30 in. mercury | . 
‘ 10 Air liberated at outlet, items 4-9 __c.c. per litre at 60 deg. F., 30 in. mercury 3-75 | 3-75 3-75 3°75 
t il Item 9 expressed as per cent. reduction in water density ele per cent. 0-375 | 0-375 | 0-375 | 0-375 
—- 12 Mean change in density on syphon leg (items 8 + 11)+2 .. ab oe | 1-730 3-320 5°360 | 7-890 

— 13 Syphonic efficiency ; ‘a ae “é percent. | 98-27 96-68 | 94°64 | 92-11 

14 Syphonic loss expressed in feet ee * 0-380 | 0-960 1-770 | 2:84 

(4260.L) _ 











s in the condenser itself can for all practical purposes of the values of the inlet and outlet loss coefficient | to those actually encountered in an operating plant. 


reduced to the formula C, does not suggest that as between } in. and 1 in.| As previously suggested, the most convenient way of 
7 2 r2 ry2 diameter tubes there is any appreciable dimensional | determining this difference is to analyse the results 

H = C LV; >. We ‘ V b | . PI : g : y 
les ( 1D8,g + Uy ) +Cb 29° (9) | factor, so that these results may be averaged. The |of tests on operating plant and, by means of the 


authors, therefore, sugggest for both diameters of tube | formule given above, to obtain the value of C, which 

the following values for the inlet and exit loss coefficient | should be substituted for the value 0-025 obtained for 

C, :—(a) For tubes ferruled at both ends, C, = 1-5. | new tubes. A series of eight particularly careful tests 

|(b) For tubes bell-mouthed and expanded at inlet | was made on six plants. Four, relating to condensers 
jand ferruled at outlet, C, = 1-25. (c) For tubes in which the tubes were wire-brushed before the tests, 
| bell-mouthed at inlet and expanded at outlet, C,= 1-00. | give a range of value for C, from 0-0288 to 0-0322. 
There is great difficulty in determining the water- | The fifth result was obtained after the condenser had 
| box loss by direct tests and in the authors’ opinion it | been boiled out with soda, and gives a value for C, of 
| is sufficient with well-designed water boxes to take the | 0-0240, practically that of a new tube. The remaining 
R | conventional loss of 1-0 Vo® providing, as the authors | three tests were taken from condensers before cleaning, 

V2 the value va being taken from the well- | 29 c ” | the highest value of C, being 0-062, which had increased 
: ¢ | show later, this value is employed in analysing the total| to that value from 0-0455 in four months. For 

ot ee ee ee | friction as actually measured with operating condensers | purposes of comparison all the results have been 
* Paper read before the Institution of Mechanical for the purpose of deducing the tube coefficient C,. | corrected to a temperature of 70 deg. F. and a velocity 


R | 


ngineers, North-Western Branch, on Thursday, Febru- | For water velocities other than 5 ft. per second, mean | of 5 ft. per second of the circulating water. It will be 


“ry 1. 1934. Abridged. water temperatures other than 70 deg. F., and tube apparent that the value of 0-025 for C, used in the 
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formule for new tubes can be regarded as applicable 
to very clean condensers, while with normal brushing 
-030 is probably a more easily attainable value, and 
the authors suggest that this value should be standard- 
ised for commercial comparisons. 

Syphonic Circulating Water Systems.—The assistance 
from any syphonic return is the remaining factor in the 
determination of the total head of the circulating pump, 
about which there appears most misconception 
and unnecessary difference of opinion. As the size of 
condensing plant has increased, the syphonic return 
in the circulating water system has become of increasing 
importance. A quite unnecessary air of mystery 
surrounds the whole matter, especially where syphons 
of over 25 ft. are encountered. The authors suggest 
that in a reasonably airtight system the effect of the 
syphon is capable of direct treatment. Fig. 13 dia- 
grammatically illustrates a syphon system. The 
circulating water is picked up at entry to the circulating 
water piping at A and enters the condenser proper at 
the branch B, usually at the bottom of the condenser. 
As the water passes to the outlet branch C it is gradually 
heated up in passing through the condenser tubes, and 
the mean density of the water is progressively decreased, 
first because dissolved gases are released as their solu- 
bility is decreased with increasing water temperature, 
and second, because the pressure on the released gases 
in the water is decreased as they rise above the level of 
the water at the inlet A. 

After leaving the outlet branch C, which is usually 
at the top of the syphon, no further heating takes 
place and the pressure in the water is gradually in- 
creased on its return to the outlet culvert, so that the 
gases released on the way to the top of the syphon are 
gradually redissolved. What usually called the 

loss of syphonic head ” is due to deficiency in average 
density of the outlet water, leg C to D, from that of 
air-free water of unit density. It has been assumed 
in this treatment that the water velocity is greater than 
that with which the bubbles of liberated air will rise 
through the water itself, a condition which must be 
fulfilled in operation if good syphonic action is to be 
obtained. Experiments made by the authors’ firm 
justified this assumption if the water velocity exceeds 
3 ft. per second. The circulating water enters the 
system fully saturated with air. At other points 
in the system the volume of air contained in the water 
can be obtained from Fig. 14, for the pressure and tem- 
perature existing at such points. It is necessary only 
to consider what happens in the syphonic leg from 
C to D. 

In order to illustrate the method, a case been 
worked out for a representative installation with 
assumed syphonic legs up to 36 ft. and the successive 
steps in the calculation will be self-evident from 
Table VII. In the absence of pipe friction the pressure 
at the top of the syphon is less than the atmospheric 
pressure by that due to the weight of the water hanging 
in the discharge leg CD. This weight, as will later 
be apparent, must equal that of water of unit density 
multiplied by the syphon efficiency. For a first calcu- 
lation the syphon efficiency must be assumed and the 
calculation repeated until the assumed efficiency equals 
that derived in line 13 of the Table. The effect of the 
friction head lost in the discharge pipe work is to 
increase the pressure at the top of the syphon by an 
equal amount and is given in line 2 of Table VII. It 
is for this reason that it is possible to maintain a syphon 
greater than that of the barometer if there is sufficient 
friction in the discharge pipe work. The density of 
the circulating water as reduced by the liberated air 
is given in line 9 for the top of the syphon, and by line 12 
for the bottom. The variation in density between 
these two points will be found to be almost proportional 
to the height above the outlet water level so that the 
arithmetic mean change given in line 13 can be used 
to deduce the syphonic efficiency given in line 14. 
The syphonic efficiency is the ratio of the actual effect 
of the syphon to that which would be obtained with 
air-free water of constant density. These results are 
plotted in Fig. 15, which shows in the first place the 
curves of syphonic efficiency and loss of head in a 
system assumed airtight and with a barometric pressure 
of 30 in. of mercury. 


18 


has 


Tests taken after about a year’s operation of the 
Clarence Dock 50,000-kW installations at Liverpool, 
during varying tides, with syphon returns varying from 
15 ft. to 26 ft., demonstrated both the general validity 
of the method and the high syphonic efficiency which 
can be obtained when the circulating water system 
is properly designed, erected, and maintained. The 
effect of air leakage into the piping system is, of course, 
to lower the syphonic efficiency, and curves have been 
drawn showing the effect with 30 in. barometer of an 
air leakage into the top of the syphon of an amount 
equal to the standard allowance for air leakage to be 
extracted from the condenser itself. Incidentally 
this air quantity is approximately one-third of that 
in solution in the circulating water at inlet. 

To illustrate the effect of lower barometric pressure 


curves have been added which are drawn for the, 
latter air leakage condition for a barometer of 28-5 in. 
mercury, in place of 30 in. mercury. It is to be observed 
that within the usual variation in barometric pressure | 
the effect upon the syphon loss is small. In order to 
illustrate the effect of a considerable air leakage into | 
the syphon, curves have been added for a system with 
18-5 in. mercury barometer and an air leakage equal | 
to nine times the British Standard allowance. Even 
under such conditions it will be seen that the losses 
are much less than might generally be anticipated. 

The authors desire to thank the directors of the 
Metropolitan-Vickers Electric Company for permission 
to publish information acquired in their employ. 


THE MEASUREMENT OF HUMIDITY. 


THERE are many modern processes and Uevelop- 
ments in which it is essential, for efficient operation, 
to obtain a product of the highest quality, that the 
moisture contents of the atmosphere in which the 
work done should most carefully 
Examples abound, and may be found in the storage 
of foodstuffs, the seasoning of timber, the cotton, 
wool and other textile industries, and the drying of 
vegetables and fruits, while 
increased continuously by additions due to progress 
of invention and industry. Methods of accurately and 
easily determining humidity, and also of controlling it, 
are thus essential. The means that are now available 
for such purposes, are the subjects of a Department 
of Scientific and Industrial Research Report, entitled 
The Measurement of Humidity in Closed Spaces (H.M. 
Stationery Office. 1s. 6d. net), a publication affording 
descriptions of many varieties of instruments, and 
giving accounts of experimental work by Dr. Ezer 
Griffiths and Mr. J. H. Awbery, resulting in the 
development of new methods of measurement. The 
report also deals with the well-known forms of the 
wet-and-dry bulb-hygrometer at temperatures higher 
than those commonly used, and must be regarded as 
a very valuable contribution to the literature of the 
subjec t. 

The method commonly employed for varying the 
humidity of the air, within definite limits, is that of 
the water spray. The principle involved is that warm 
air can be deprived of some of its water vapour by 
passage through sprays of cold water, when the amount 
in excess of that required to saturate the air at the 
temperature of the spray is deposited. A complete 
air-conditioning equipment, therefore, consists essen- 
tially of a spray, a series of baffles to remove drops of 
water remaining in the stream, and some form of 
heating arrangement to give the air the final tempera- 
ture desired. In certain cases, only part of the total 
air need be treated to obtain the desired condition on 
mixing with the remainder. Should control be 
necessary for low temperatures, water sprays might 
be found useless, owing to the limitation imposed by 
the freezing point. This difficulty may be overcome, 
within limits, by utilising an aqueous solution of 
calcium chloride, which has a lower vapour pressure 
than pure water. Air of a definite humidity can also 
be obtained by bubbling it through a solution of 
sulphuric acid of appropriate density, a proceeding 
necessitating no determination of its value, because 


Is be 


the moisture content of the air is always that of the | 


partial pressure corresponding to the solution used. 
The removal of particles of acid is, however, sometimes 
the cause of difficulty, and this tends to limit the 
applications of the process. 

The three types of hygrometer in general use are the 
ventilated wet-and-dry bulb form, the dew-point 
apparatus, and the hair hygrometer. All have been in 
for more than a century, but many novel 
devices have been introduced from time to 
With the wet-and-dry bulb hygrometer it is essential 
to keep the air moving as it passes the thermometers, 
by whirling them on a suitable frame, or by drawing 
the air to be tested through a tube in which they are 
placed. A clockwork driven fan is used in the Assmann 
psychrometer for the purpose, but with it water is 
liable to be squirted on to what should be the dry bulb, 
and care must be taken that the covering of the wet 
bulb is not too tight. Thermocouples, to determine 
the difference between wet-and-dry bulb conditions, 
can be used, the dry temperature being noted with 
a resistance thermometer, to find the humidity. This 
arrangement, as well as the use of wet-and-dry bulb 
resistance thermometers, can be employed for long- 
distance measurements. 

The dew-point method of determination is based 
upon the fundamental physical fact that, if a surface 
is gradually cooled dew is deposited upon it when its 
temperature reaches a definite value. For accurate 
work, the cooling medium should be in actual metallic 
contact with the inner surface of the thimble. For 
cold-storage applications, a wall-type instrument has 
been devised, in which the usual silver thimble has 


service 


controlled. | 


their number is being | 


time. | 


been replaced by a nickel-plated capsule of copper, 
cooled by the brine. Another form is available. 
making use of a long aluminium tube in which the 
dew-point thimble is enclosed, placed at such an angle 
that its surface can be examined through a telescope 
at the other end. Promise of the possibility of con- 
| structing a distance-reading instrument is afforded by 
utilising the change in the reflecting power of a surface 
when coated with dew, a method that has now been 
proved to be very sensitive. 

The hair hygrometer, depending upon the elongation 
and shortening of hair, or some other organic matter, 
|with change in humidity, has long been used in 
| industry as a direct-reading instrument. Its reliability 
| is not high, but it has now been shown that it can be 
| used, if treated with care and discrimination, to obtain 
useful indications of conditions. Naturally it suffers 
all the defects associated with the use of hair as the 
element in the design of a physical 





| fundamental 
| instrument. 








| THE ACTION OF SOLVENTS ON 
COAL. 


Durtse the last few years the Department of 
Scientific and Industrial Research has made a compre- 
hensive study of the constitution of coal, and the 
results of the researches already carried out have led 
to a considerable advance in the knowledge of the 
properties of coal, and have given some insight inte 
its colloidal characteristics. Further fundamental 
knowledge regarding the constitution of coal will 
undoubtedly assist materially in the development of 
the various methods of coal treatment. The extensive 
investigational work which has been carried out on 
the subject has been of such a diverse character that 
it has been difficult to correlate the results obtained, 
very largely due to the different experimental methods 
applied, different reagents and the widely varying 
types of coal used in the experimental work. The 
|experimental conditions are of first-rate importance. 
| Confusion has arisen from the fact that different 
research workers have used different solvents, different 
technique, and have not always been able to obtain 
further supplies of a coal identical in character with 
the one used in the earlier part of their experimental 
|} work. These factors are apt to render the direct 
| comparison of results difficult and laborious, and their 
| correlation almost impossible. In a recent publication, 
| The Action of Solvents on Coal,* by Dr. W. E. Bakes, 
j these appears the results of a study which has been 
carried out at the Fuel Research Station and elsewhere. 
| The three sections into which the work is conveniently 
divided are, respectively, a comprehensive survey, up 
to October, 1933, of the literature concerned with the 
action of solvents on coal; a description of the results 
| of a series of extractions using benzene under pressure, 
| and pyridine carried out on a series of coals; and the 
| results of a number of hydrogenations carried out on 
the various fractions of one of the coals. 

The three coals chosen for the experiments as being 
| typical were (a) “ Mitchell Main” Parkgate Seam, a 
strongly caking coal; (b) “ Dalton Main” Barnsley 
Seam, a medium caking coal; and (c) Slate section of 
the Warwickshire Thick Seam, a coal of negligible 
caking power. A cannel coal (Welbeck) and a semi- 
anthracite steam coal (Tydraw) were also examined. 
After the usual proximate and ultimate analysis proce- 
|dure, the coal samples were extracted both with 
| benzene under pressure and with pyridine, a somewhat 
| protracted procedure, covering a period of several 
| weeks. The pyridine extraction takes about five days, 
land the successive extractions with chloroform. 
| ether, &c., is a lengthy operation. It appears that 
| neither pyridine nor benzene extraction give any 
fractions which are entirely hydrocarbon in character, 
| although containing a high proportion. Benzene 
under pressure extracts the highest hydrocarbon 
constituent, but pyridine appears to be the more 
powerful resin solvent. On the whole, the results show 
that two entirely different solvents have removed 
from the coal fractions which closely resemble each 
other in properties, and from this fact it is assumed 
that these substances were present as such in the 
original coal, and were extracted without degradation. 
On the other hand, it may be reasonably concluded 
that during both pressure-benzene and pyridine extrac- 
tion of coals, the phenol-producing substances are, te 
some extent, destroyed, yielding more complex bodies, 
which, on subsequent hydrogenation, may appear 
partly as polyhydric phenols, but mainly as hydro- 
aromatic compounds. This destruction of the phenol- 
producing bodies is more pronounced during pyridine 
than during pressure-benzene extractions. Further, 
the results of the present research work affords some 
evidence that, in the case of partial and full hydro- 
genation, extraction with benzene under pressure does 
not, whereas extraction with pyridine does, appreciably 


| 





* H.M. Stationery Office, price 4s. 6d. net. 
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modify the nuclear structure of the molecules forming | does take place. Benzene tends to exert a decomposing | not originally conceived with a view to the develop- 


the coal substance. 

Information is already forthcoming from investi- 
gations carried out in various research stations, that | 
the chemical constitution of coal may alter, to some | 
extent, during the course of a long period of years, 


and there is some evidence for the view regarding the | 


gradual but persistent metamorphosis of cellulose and 
ligninite into benzenoid compounds which form such 
an important constituent of bituminous coals. Bone 
has found that the constituents of bituminous coals 
which are mainly responsible for their coking propen- 
sities are benzenoid in character and in all probability 
during the “ maturing process” they developed from 
phenols and phenolic esters found in immature brown 
coal. Microscopic examination of thin sections of coals | 
indicate a more homogeneous structure with increasing | 
age of coal. 
tions, there is an increasing demand for documented | 
information concerning the action of solvents on coal 
with a view to obtaining some knowledge of its consti- 
tution. This information has been difficult to obtain, | 
and the relation of the structure of coal to its properties 


still presents and remains a most difficult and intricate | 
of Bone, | 


problem. The fundamental researches 
Wheeler and others in this field of scientific thought 
has opened up a highly interesting and profitable field 
of research, indicating many possible lines of future 


progress and expansion, and have led to a considerable | 


advance in our knowledge of the properties of coal. 
In order to utilise the different varieties of coal, 
economically and efficiently, it is essential to know, for 
each variety, not only the proportions in which the 
constituents appear in the coal, but also the manner 
in which these are combined. 
have proved to be of the highest importance as a 
means of studying the crystalline structure of many 
types of solid bodies, 
of coal has yielded little information, except as to the 
extent of the distribution of ash and foreign particles. 

In studying the constitution of coal, the chemical 
methods employed may be divided into three main 
classes: (1) oxidation or decomposition methods ; 
(2) exposing the coal to the action of heat and examining 
the products obtained; and (3) fractional solvent 
extraction of certain constituents of the coal. The 
results obtained by means of the first two methods can 


only be accepted with reserve, since the treatment of the | 


coal is so drastic and complex that only general and 
limited conclusions can be drawn, and the more pro- 
mising channel lies in solvent extraction methods. The 
latter have 


been the means of shedding a good deal of light on 
the complex problem of the constitution of coal. The 
constituents of coal which are soluble in organic 
solvents include saturated and unsaturated paraffinic 
and aromatic hydrocarbons and resinous bodies. An 
attempt has been made to correlate the composition 
of the solvent extracts with the coal from which they 
were extracted, but this has not been attended with 
any conspicuous success. It has been open to some 
doubt whether benzene and pyridine act as true sol- 
vents in the presence of coal, and Dr. Bakes has come 
to the conclusion that some form of chemical action 


Apart from many long-range investiga-| 


Although X-ray methods ; 


their application to the study | 


recently been the subject of extensive | 
investigations in this country and elsewhere, and have | 


| action and pyridine acts as a peptising agent. 

The principal difficulty associated with this method 
‘of studying coal structure is in finding a suitable | 
‘solvent that will adequately discriminate between | i 
|the principal constituents of the coal and at the | 
same time eliminate a high percentage of some one 
| of them without injury to the whole structure or to 
the extracts. 


| of solvents on coal were carried out by Smythe at | 


| Gottingen, who investigated the action of a large 
The solvents used included alcohol, ether, benzene, 
chloroform, petroleum and acetone. Ether and petro- 
| leum were found to exert but little solvent action, 
whilst benzene and chloroform possessed a compara- 
tively strong solvent action. About 35 years ago, 
Bedson observed that pyridine exerted a remarkable 
solvent action on bituminous coals. Pyridine appears 
to disperse the colloidal coal mass, rendering the path 
| of a true solvent more easy. This procedure forms the 

basis of the separation of coal into alpha, beta and 
gamma fractions, which has assumed some importance 
in coal research as a means to an end, although without 
any absolute significance. Organic solvents leave 
| immune the spore exines and cuticles which appear in 





Pioneer systematic studies of the action | 


| 


| 


number of organic solvents on a brown German coal. | 
| and swelling capacities of the coals. 


|ment of any theory of coking, but some conclusions 
|may be drawn from the results, which are of general 


interest. Since the number of factors which operate 
is so great, it has been found to be impossible 


to develop a simple and coherent theory of swelling 
or caking, or assign the swelling of the coal to any 
definite cause. In general, bright coals provide higher 
yields of chloroform-soluble fractions than the corre- 
sponding dull coals, but the difference in the amounts 


|and characteristics of the fractions are not sufficiently 


pronounced to account for the widely varying caking 
Caking is probably 
the result of a combination of physical and chemical 
reactions which take place partly simultaneously and 
partly successively. In the final section of this publi- 
cation, the author has applied his studies of the action 


| of solvents on coal to the partial and complete hydro- 


| the majority of bituminous coals and form the most | 


prominent features in a microscopic examination of 
coal. It is of some interest that the spore exines and 
cuticles so separated from bituminous coals closely 
resemble the structure of the corresponding plant 
structure of to-day. The use of simple solvents at 
elevated temperatures has been suggested by Fischer 
and Glaud (Ges. Abh. Kennt. Kohle, 1916, B. 54). 
This procedure is now considered inadvisable and open 
to criticism in view of the fact that such conditions 
may involve the thermal decomposition of certain 
constituents and hence vitiate the results obtained. 
Although valuable information is obtained in various 
directions from a study of the properties of substances 
extracted by solvents from coal, the fact remains that 
the main and principal coal substance is untouched. 
There appears to be a consensus of opinion that 
ap op fractions which may be extracted from coal 
»y the action of solvents are partially responsible for 


its caking and swelling properties. 
versial as to which fraction possesses and exerts a 
particular function, or influence, such as that of caking 


| Italiana Ernesto 


It is highly contro- | 


|or swelling, and this aspect of the problem can only | 


be solved by a comprehensive study of the extracts 
obtained by using various solvents on a large number 
of coals of varying caking and swelling properties. 
The present position of the subiect is summed up 
by Dr. Bakes when he states that “ valuable results 
have been obtained by the use of solvents, but perhaps 
the chief value of the work has been to emphasise the 
complex nature of coal and the futility of attempting 
to study it in its entirety by chemical methods.” In 
the present state of our knowledge, the study of the 
| action of solvents on coal does not appear to have 
clarified our ideas regarding the cause of coke forma- 
tion, and, moreover, it has not been possible to find 
any exact or even approximate relationship between 
the extent and proportion of the bodies extracted and 
the coking power of the coal. The investigation was 








genation of one of the coals. This section is of out- 
standing value and is an able contribution to the 
chemistry of carbonisation. 


RECENT ITALIAN LOCOMOTIVES. 


THE decision of the Italian Government to electrify 
4,400 km. (273.4 miles) of railways in Italy before 
1943, and particularly the inauguration of the newly 
built electric railway from Bologna to Florence, which 
is to take place during 1934, will increase the capacity 
of the lines connecting North Italy and South Italy, 
and will shorten the distance between the two parts 
of the Peninsula by about two hours. It has also 
rendered necessary the construction of some powerful 
electric locomotives for operation on the system. The 
first of these locomotives has been built by the Societé& 
Breda, of Milan, from whom the 
Railways Administration has ordered 
These locomotives have the following 


Italian State 
several others. 
dimensions : 

4—6—4. 


1,445 mm. (4 ft. 
3,000 volts. 


Type 

Gauge / 

Current oupply 

Total power 
rating . ° 

Maximum. speed 

Diameter of the 
wheels 

Total length 

Total weight 

Adhesive weight 


The frame is carried on two four-wheeled bogies, 
in addition to the six driving wheels. The body 
consists of a central portion and two end sections, 
the central portion being divided into three sections, 


8} in.) 
one hour 
3,000 h.p. 
130 km. (80 miles) per hour, 
driving 
2,050 mm. (6 ft. 8} in.). 
16,300 mm. (53 ft. 6 in.). 
122 tons. 
63 tons. 


land the two end portions forming the driver’s cab. 


These are connected by means of a lateral corridor. 
There are three motors of the coupled type suspended 
from the frame. Each of two shafts transmits motion 
by means of a pinion to a toothed ring mounted on a 
quill, which drives the wheels through an elastic 
transmission of the Bianchi type. 

The motors, which run on direct current, absorb 
about 700 kW and are each provided with auxiliary 
poles. The three motors can be connected in series, 
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series-parallel and parallel, and in each of these com- | 


| 
binations the fields can be varied so as to obtain a | WALDRAM 

| 

| 


sufficient range of speeds. 


The equipment of this locomotive includes a motor- : : oe rae - : 
generator set for the production of current at 90 volts. MESSRS. EVERETT, EDGCUMBE AND COMPANY, LIMITED, LONDON. 
On the shaft of this set is mounted a fan having a | 





minimum capacity of 100 cub. m. (3,530 cub. ft.) per | 
minute, at the minimum pressure of 100 mm. (4 in.) | 





of water. There are also two motor-driven compressors 
each having a capacity of 1,000 litres (35 cub. ft.) of 
free air per minute, a reversing gear operated by 
compressed air, a switchboard, a Westinghouse-Hardy 
system circuit breaker with high-speed and medium- 
speed action, &c. The high-tension gear is located in 
the central portion of the body. 

During the trials, which have just been carried out 
on the Florence-Bologna line, the new electric loco- 
motive attained a maximum speed of 140 km. (87 miles) 
per hour and an average speed of 120 km. (75 miles) 
per hour. 

The successful results obtained from the electric 
locomotive above referred to have directed attention 
to the progress of the Italian locomotive industry, 
which recently built for the Italian State Railways 
steam locomotives of the Mikado and Pacific types. 
The Mikado-type locomotive appeared in 1921, the 
first engines being built by the Societa Italiana 
Ernesto Breda, of Milan. Even before that time there 
in service in Italy some locomotives with a 
similar disposition of axles, but they were all tank 
locomotives, and, consequently, were only employed 
on branch lines. The present Mikado-type locomo- 
tives, on the other hand, are employed for high-speed 


were 




















he avy traftix These locomotives are of the four- | ve __ eae _ a 
cylinder compound type, with two internal high- | f —_——T 0 CU ] 
pressure cylinders and two external low-pressure | J 
cylinders. They are provided with superheaters, (4321.8) “ENODEERING 
since they are required to draw heavy trains for 


long distances without a stop. They have four coupled 
axles with wheels 1,880 mm. (6 ft. 2 in.) in diameter, 
« front axle forming with the first coupled axle the 
so-called Zara truck, and another rear axle of the 
tinsel type. These locomotives can develop a normal 
effective power of 1,600 h.p. and can attain a maximum 
speed of 100 km. per hour. 

The steam locomotives recently constructed of the 
Pacific type have also been built by the Societ4 Italiana 
Ernesto Breda, of Milan, as well as at the works of the 
Italian State Railways Administration, at Florence, 
during the latter part of 1932 and the early part of 
1933. Such locomotives have been developed from 
earlier locomotives of the same type, a boiler of larger 
capacity having been fitted, and also a rear axle of 


- 














Fie. 1. 


| designed not only for the direct measurement of day- 
light factors, but for the location of distant points by 
|the determination of their angular co-ordinates, 


| 


by capillarity, but did not flow. In order to obtain 
the extent, pressure, direction and velocity of flow, the 


| authors considered the most effective method was to 


use piezometer tubes. These should be sunk in the body 
of the dam, and piezometer tubes of different lengths 
employed the shortest only reaching a little beneath 
the saturation line, the longest reaching to the bottom 
of the embankment. They should be grouped, and 
arranged in the dam in up and down stream planes. 
By connecting, in a particular cross section of the dam, 
the points of required pressure in vertical lines the 
equal-pressure line or surfaces for the required pressure 
could be drawn by interpolation. The work of drawing 
the curves was facilitated by first drawing horizontal 
pressure head curves, which indicated the distribution of 


the Bissel type as in the Mikado-type locomotives. - > - : : : 
These 1 count od b chk ot the ae + = le ly high }appears in Fig. 1, while the principle of its opera-| vertical pressure head in a horizontal line. 
se oco ’ es o i »* CO t > 7 » " *, a | . . > » . ° 
I ; e” | tion will be clear from the diagram given in Fig. 2. The equi-potential lines or surfaces were imaginary 


pressure of 16 atmospheres (236 lb. per square inch), 


As will be seen an image of the window side of the 


surfaces supposed to exist in the dam body, on which 


with superheated steam and have four simple cylinders. ; J ; . é 
: . . 9 He room under test is thrown by the lens A and the | the potential, i.c., the height of the top of the water 
They have three coupled axles with wheels 2,030 mm. | °~. : : ; -*s - . somehir 
. , . . | mirror B on to the ground-glass screen C. Under this| column in the piezometer tubes, was everywhere 
(6 ft. 8 in.) in diameter, a front four-wheeled bogie, and . r . ; : ~ 
ground glass are six transparent webs which are} equal. These lines were found graphically from the 


rear axle of the Biasel type, as previously mentioned. 
The normal power of these locomotives is about 
1,800 h.p., and the maximum speed is 120 km. (75 miles) 
hour. These locomotives are fitted with 
type superheaters and with forced lubrication. An 
interesting development in the locomotive industry of 
Italy the employment of the Caprotti 
poppet valve. 


per 


Is extensive 


THE WALDRAM DAYLIGHT-FACTOR 
GAUGE. 

By international agreement the daylight illumination 
at any point in an interior is now evaluated according 
to its daylight factor, that the ratio of the actual 
illumination at the point in question to the unobstructed 
horizontal illumination outside the building. The 
interior illumination itself is due partly to light received 
direct from the visible sky (the direct daylight factor), 
and, to a very much less degree, from light diffusely 
reflected external and from the 
walls, ceilings and furniture inside the building. The 
capacity of a small element of sky to afford illumina 
tion at any point varies with the angular elevation of 
that element above the point, and the daylight factor 
gauge, which has been devised by Mr. P. J. Waldram 


18, 


from obstructions 


Knorr- | 


carried on a band D, so that they can be brought into 
position as required. The spirit level E ensures that the 
gauge is placed at the correct angle with the horizontal. 
| Separate webs are provided for use in measuring 
| daylight factors when the axis of the lens is vertical, 
| horizontal or at an angle of 45 deg. respectively, and 
| three further webs are available for measuring the 
| angular co-ordinates of points or objects. The webs 
}are brought into position under the screen by knobs. 
The instrument is mounted on trunnions and can be 


swung round the focal point of the lens into any required | 


position. The angular co-ordinate screens permit 
reading of the angles of elevation and bearing which 
any salient points of the image subtend at the optical 
| centre of the lens 

We understand that the instrument 
at the request of a Joint Committee on the Lighting 


of Schools and is intended to enable inspectors to 


was evolved 


|determine whether the lighting of such premises is | 


adequate in any weather. 
architects who, with increasing demands on town sites, 
are constantly faced with the necessity of deciding 
| whether claims in respect of ancient lights should be 
ignored or recognised. 


‘FIRST INTERNATIONAL CONGRESS 


It should also be a boon to | 


equal-pressure lines. The character of equi-potential 
surfaces was that no water flowed along them, i.e.. 
water flowed perpendicular to them. Near the middle 
of a long and uniformly constructed dam, as_ the 
equipotential surfaces were parallel to the axis of the 
dam, stream lines could be considered to be in cross 
sectional planes. The transmission constant ani 
infiltration velocity were then found by formule. 
which included the time taken by the water to rise in 
the tubes as observed. A similar method was employed 
for finding the infiltration in the soil lying below the 
dam. 

The Ono dam was an earth dam built across a valley 
of a small tributary of the Katsura River. The maxi- 
mum height was 122 ft. above the ground, the top width 
24 ft., the upper part of the up-stream slope was 2-5 to | 
and was covered by stone pitching with mortar jointing : 
below 39 ft. 6 in. from the top, the slope was 3 to 1 and 
protected by riprap. The down-stream side slope was 
2to 1, 2-5 to land 3to 1. Berms 9 ft. wide were 
arranged at every 30 ft. from the top downwards, with 
gutters leading to a main at one end. The down stream 


face was sodded. At the centre of the dam there was 


| a puddle core, and beneath it, a cut-off wall of concrete 


been constructed having steel sheeting in the 


had 
middle. 
For the embankment earth, commonly called red 


and is manufactured by Messrs, Everett, Edgeumbe : ge . 
and Company, Limited, Colindale Works, Hendon. ON LARGE DAMS. soil, was used. This was a diluvial deposit of volcanic 
London, N.W.9, therefore takes into account both oe “4 P nature, w hich was easily compat ted but hard to slake 
the area of sky and its elevation by superposing on Concluded from page 208. The material was spread in a layer about 6 in. thick and 
an image of the former a graded web of large| QuxEsTION 2b covered the flow of water through earth | rolled with 8-ton to 10-ton grooved rollers, to about 

34 in. thick. The embankment thus made weighed 


and small squares. As each small square represents a 


daylight factor of 0-01 per cent. it is only necessary to 
the . 


count number of squares covered by the image of 


the visible sky to determine the accual davlight factor at 


the point in question. In this way it is claimed that 


the elaborate and tedious calculation from drawings, | 


dams, and their foundations. The national report of 
Japan was drawn up by Messrs. Shin-Ichir6 Kambara, 
consulting engineer to the Tokyo Electric Light Com- 
pany, and. Shizuwo Abe, hydraulic engineer, Imperial 
Government Railways. ‘Lhe authors assumed that the 
infiltration water filled the of the dam, 
flowing in accordance with Darcy’s law. The upper- 


interstices 


90 lb. per cubic foot, the voids being 40 per cent., and 
it was as compact as in the natural state. 

The Ono dam was completed in October, 1914, and 
was equipped with 14 piezometer tubes ; observation 
had been continued since that date. 

In April, 1932, nine more tubes were driven in a 


the use of an integrator or the employment of methods , : F : T 

involving photometric measurements taken simul-| most boundary of the water formed a surface, commonly | section In the middle part of the dam. The tubes 

taneously inside and outside the building are avoided. | called the saturation line or surface, and above which | were gas pipes 1-97 in. in diameter. The lower ends 
A view of the model of this instrument, which is | was the capillary fringe, in which water was sustained | of the tubes were perforated like strainers, as 15 holes 
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0-35 in. in diameter were bored around their ends. 
The tubes, fitted with points, were driven into the dam 
by means of a 240 lb. monkey. The water level of 
the tube was measured by letting a tape down into 
the tube. 

Similar observations 
Murayama dam. 
covered 530 ft. at the base. In the Murayama dam 
the tubes were sunk by means of a boring machine. 
Driving with a monkey as in the Ono dam proved the 
more satisfactory. When the tubes are sunk by means | 
of a boring machine too much soil was taken out and 
the tubes did not fit the bore tightly, whereas in 
driving, the earth was compressed. 

A report by Professor Ir. C. G. J. Vreedenburgh | 
and QO. Stevens, Bandoeng, Java, Dutch East Indies, | 
stated that it was well known that there was an analogy | 
between the flow of electric current in a conducting 
sheet and the flow of an incompressible fluid. The | 
current lines were identical with the stream lines of | 
the incompressible fluid. The equipotential lines in | 
the sheet coincided with the surface of equal velocity | 
potential in the case of fluid flow. The apparatus used | 
by the authors was identical in principle with that 
described by G. I. Taylor and C, F. Sharman, vol. cxxi, 
1928, Proceedings of the Royal Society. It consisted | 
essentially of a shallow tank, which when filled with a | 
suitable liquid electrolyte gave the equivalent of a/| 
sheet of thickness equal to the depth of liquid in the 
tank. This method could be used for a dam of variable 
permeability as well as for one in which the material 
was homogeneous. In the last case a sheet of uniform 
thickness was employed. In the first case a sheet must 
be employed the thickness of which varied with the 
permeability of the material on site, or else sheets of 
constant thickness, but of variable resistance, must be 
used. The authors made use of water from the mains 
for models of uniform resistance. When sheets of 
variable thickness were required the condition was 
met by varying the depth in the tank. The alternative 
method was using sheets of uniform thickness, but of 
variable resistance, employing liquids of varying resist- 
ance and separating them from one another by means 
of thin partition walls, the resistance of which was 
equal to one or other of the separated liquids. 

The shape of the sheet or model should be bounded 
on two sides by two electrodes laid along two equi- 
potential lines, the upper part of the sheet or model 
following the saturation line, i.e., the line where the 
water pressure and atmosphere were in equilibrium, 
or the surface at which no water would rise if a tube 
were driven down to it. The other boundary could 
be made rectangular for convenience, when the correct 
line differed only slightly from the assumed line. 
Generally the saturation boundary should be obtained 
by depth gauge tubes sunk in a model made from the 
earth material. 

A similar method was described by Professor N. N. 
Pavlovsky, U.S.S.R., Leningrad, in his report. This 
author used a plate for his model, and his apparatus 
appeared to offer considerable advantages over the 
shallow tank from the point of view of simplicity 
in operation. With the tank, the potential lines are 
found by means of two electrodes connected together 
through a pair of ordinary telephones having a resistance 
of 4,000 ohms. The fixed electrode is given the desired 
potential and the exploring electrode is dipped into 
the tank; when the two electrodes are at the same 
potential no buzzing should be heard in the telephones. 
The electrodes must not be confused with the two 
electrodes previously referred as forming two of the 
boundaries of the model. Professor Pavlovsky used 
for an exploring electrode a needle with which the 
potential lines are etched on the plate model as found. 
A galvanometer was employed in place of head-phones. 

The general report was by Professor Engineer | 
H. C. P. de Vos, Bandoeng, Java, Dutch East Indies, | 
who summarised the eleven reports sent, including 
one by himself. Professor De Vos drew attention to 
the fact that laboratory experiments made with the 
material for the core of the Ono Dam gave the following 
values : 

k 

k 
and the experiments made with the dam materials 
of the dam by tests on site by driving in tubes gave 
the following values : 

ka 

k 

These values were much lower than those for the 
core, and in his (Professor de Vos’s) opinion, were 
unduly low. Lf the values found were correct, then 
the core would be more permeable than the actual 
body of the dam, and there would be no sense in provid- 
ing a core. He therefore thought that the values for k 
were not correct, and the measurements, therefore, 

demonstrated that the values of the permeability 
determined could not be obtained in a reliable manner 
by the method indicated. 


were made in 1932 at the 








0-000057 cm. per second maximum. 
0-000017 cm. per second minimum. 


0-0000042 cm. per second maximum. 
= 0-0000004 cm. per second minimum. 


This dam was 98 ft. high and | 


In the concluding remarks in his general report, | the contacts and operating and protective mechanism. 
Professor de Vos states that very little was known of | The top plate of the unit is of cast-iron and from it is 
the pure theory of the movement of the soil, in so far suspended the whole of the circuit-breaker mechanism 
as such movement took place under a free surface |and the tank. One each side there are flanges, 
of the water (seepage line), apart from the case of a |to which the cable glands or lead-in insulators are 
homogeneous dam, resting on a horizontal and water- | bolted. The tank is of }-in. welded-steel plate and 
tight bottom and drained by a horizontal drain below | is secured to the top plate by four j-in. and two 1-in., 
the toe of the dam. Simple, and also more compli- | bolts, the latter being arranged to facilitate raising 
cated cases could, however, be examined on the general | and lowering. The moving contacts are of the laminated 
lines deduced from the theory of potential flow by | brush type with heavy backing springs and are fitted 





various methods of trial. Special emphasis was given 
to the electrical method of investigation, which might 
be supplemented by trials with dam models. 
Conclusions regarding the volume of the water 
flowing through, arrived at by the flow trials with 
model dams, and likewise deduced from the flow 
diagrams thus obtained, must be accepted with great 
caution, as these were always affected by the capillary 
flow and quite different laws or rules for models held 
good as opposed to those applying to pure seepage flow. 








15-KV CIRCUIT-BREAKER FOR 
OUTDOOR SERVICE. 
Tue development of rural electrification and the 
increasing capacity of distribution networks are both 
leading to the demand for robust equipment for 
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controlling the tee-off circuits to small consumers. 
This demand is probably best met by the employment 
of an oil-immersed circuit-breaker of high rupturing 
capacity, which, if fitted with automatic devices, also 
enables the discriminative protection of both the main 
cable and the branch feeder to be made more complete. 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne, have developed a circuit-breaker to meet 
these requirements. This is suitable for mounting 
either overhead on poles or at ground level, and 
though light and compact, is constructed with an 
adequate margin of safety on its breaking capacity 
rating of 50,000 kVA. 

A general view of this breaker is given in Fig. 1, 
while Fig. 2 shows the tank lowered and illustrates 


with arcing tips. In the three-phase breakers they 
are mounted on a common plunger bar. The operating 
mechanism is inside the tank, the actuating and position 
indicator shafts being brought out through weather- 
proof glands. The switch can be open or closed by 
hand, either direct or from the base of the pole, and 
can be locked in the off position. Over current protec- 
tion can be provided on all three phases, the trip coils 
being of the direct-acting type. Adjustable current 
settings, varying from the normal rating to three 
times the normal rating of the trip coils may be 
obtained by means of calibrated inverse-time-limit 
|dashpots. These circuit-breakers are designed for 
| an operating voltage of 15 kV, and will withstand a 
test pressure of 36 kV for one minute. The maximum 
current rating is 200 amperes. 





THE CERAMIC SOCIETY. 


THE autumn meeting of the Refractory Materials 
| Section of the Ceramic Society was held some few 
| weeks ago, in London, at the Rooms of the Chemical 
| Society, Burlington House. The Chairman of the 
| Refractory Materials Section, Colonel A. Stein, M.C., 
| presided. The business part of the proceedings began 
with a paper read by Messrs. F. H. Clews, M.Sc., and 
| A. T. Green, F.Inst.P., entitled “The Permeability 
| of Refractory Materials to Gases. Part III. Experi- 
| ments at Temperatures up to 850 deg. C.” 

This paper follows on from Part II, which was con- 
| cerned with the effect of temperatures up to 500 deg. 
on the permeability of thirteen representative fireclay 
| and silica products to nitrogen. In the present report 
the results of a similar investigation at temperatures 
| up to 850 deg. C. are recorded and discussed. Approxi- 
|mate values of the coefficient of permeability at the 
| higher temperatures to which most refractories are 
| exposed in service can be inferred from the results now 
obtained. . 
| The following is a brief summary of the main points 
| brought out by the authors: (a) The permeability 








j | decreases with rise in temperature in a manner almost 


| independent of the nature of the material, and the 
value of its permeability coefficient at ordinary tem- 
| peratures. For a temperature increase from 10 deg. 
to 500 deg. C., the permeability is reduced to almost 
0-5 its value, and from 10 deg. to 850 deg. C. to a little 
below 0-4 of its value. For silica materials the values 
are slightly less. (6) The increase in the viscosity of the 
gas with rise in temperature is shown to account almost 
quantitatively for the decrease in permeability. 
(c) Assuming a quantitative relationship between 
| permeability and gaseous viscosity, the reduction in 
| permeability produced at 1,000 deg. to 1,350 deg. ©. 
|has been calculated. The same authors contributed 
|a second paper having the title “ The Significance of 
Permeability to Gases in Relation to the Texture and 
| Industrial Usage of Refractory Materials.” Texture 
|is unfortunately capable of only qualitative descrip- 
tion, though some of the properties on which it may 
depend can be more or less quantitatively defined, 
as, for instance, porosity, which is measured by the 
| percentage of voids in the total volume. This measure- 
ment reveals nothing concerning the number or average 
| dimensions of the pore spaces. Permeability to gases, 
| defined as the readiness with which the gas will pass 
|through the material under a definite difference of 
| pressure, is a separate property readily capable of 
| quantitative measurement, which also depends on the 
|number and average dimensions of the open pore 
| spaces, but in a different manner from that of apparent 
porosity. In conjunction, the measurements of porosity 
and permeability will give information regarding the 
character of the pore system which reither alone can 
| give. 

Permeability is directional, being measured in the 
direction of the flow of the gas, and this can be varied 
at will, whereas porosity is a three-dimensional pro- 
perty. The permeability of a given material in three 
different directions can be compared. The permea 
bility of various standard-sized bricks is almost in 
variably least when measured perpendicular to the 
9 in. by 44 in. face. In all types of bricks 
fireclay, silica, chrome, &c.—whatever the absolute 
value of the permeability may be, the permeability 
perpendicular to the 9 in. by 3 in. face is generail) 
greater (often two or three times greater) than that 
at right angles to the 9 in. by 4$ in. face. The values 
when measured perpendicular to the 44 in. by 3 in. 
face are also greater in about the same proportion. 
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These facts suggest the desirability of considering 
whether in some cases the life of a refractory might 
not be substantially lengthened by laying the bricks 
s»9 that they may be attacked in the direction in which 
they are likely to offer the greatest resistance, or, 
alternatively, of considering whether the bricks (or 
pieces) might not with advantage be pressed or re- 
pressed on another surface instead of the customary 
one, 

Whether the manufacturer aims at complete homo- 
geneity or the controlled development of a denser 
surface material, measurements of permeability afford 
the possibility of far more sensitive control than 
measurements of porosity. Instances of industrial 
installations where permeability data can be of con- 
siderable importance, arise in connection with the 
gas retort, blast-furnace, a furnace or boiler setting, 
glass tanks, and recuperators. An appendix gave 
calculations of the approximate loss of gas in a vertical 
retort due to the permeability of the refractories. 

After a paper by Mr. C. R. F. Threlfall, M.C., on 

Porosity,”’ one by Mr. J. M. Coon was taken relating to 

The Microscopy of Silica Bricks, with Special Refer- 
ence to the Inversion Forms of Silica.””. In this con- 
tribution, Mr. Coon explained the general structure of 
various materials, and particularly called attention to 
evidences of fluxing action, the appearances pre- 
sented by the different varieties of silica, the passage 
of one form into another, &c. The materials which 
he took as examples inciuded raw ganister, various 
types of silica bricks, pure fused silica, vertical gas 
retort, &c. teference was made in a general way to 
chemical composition, but it was mainly the optical 
properties that were considered. 

The next paper, by Mr. Donald Turner, B.Sc., had for 
its subject “Special Refractories for Metallurgical 
Research at High Temperatures.” This dealt with 
work carried on in the Metallurgical Department of 
the National Physical Laboratory, and related mainly 
to refractories developed for use in connection with 
researches on alloys of iron. Refractory crucibles 
were required to contain metals at temperatures 
above 1,600 deg. C. without contaminating the molten 
charge. Thin walled cylindrical crucibles were also 
required, 

The crucible proper was fitted loosely into an outer 
sleeve of strong refractory material, leaving room for a 
packing of loose alumina powder, consolidated by 
lightly tapping the sleeve during the packing process. 
This arrangement of crucible, packing, and sleeve has 
proved highly successful. Where pure metals were 
concerned, purity was necessary in the crucibles ; pure 
alumina proved an excellent refractory for many pur- 
poses, especially under reducing conditions. For thin- 
walled alumina crucibles slip-casting methods were 
used. Crucibles had also been made of pure magnesia, 
an pure thoria. Beryllia crucibles had been made 
from calcined beryllium oxide ; they were white, hard, 
and very refractory, but had not been used for ferrous 
alloy melting. For certain iron-silicon alloys, crucibles 
prepared from crystalline silica were used. 

\ paper by Messrs. W. H. Tyler, M.Sc., and 
W. J. Rees, M.Se., had the title “ An Investigation 
into the Commercial Utility of a Deposit of Mag- 
nesite-bearing Rocks in the Anglo-Egyptian Sudan.” 
The authors said that this Sudan rock was a mixture 
of tale (a hydrated magnesium silicate) and a ferru- 
ginous crystalline magnesite, with some chromite and 
magnetite as accessory minerals. The average com- 
position was nearly 50 per cent. tale, with more than 
4) per cent. of the magnesite, the remainder (nearly 10 
per cent.) being other constituents, viz., iron carbonate 
(combined with the magnesite) with magnetite and 
alumina and chrome spinels. 

Briquettes were made up from the rock after crush- 
ing to pass 20-mesh I.M.M. and fired at 1,500 deg. C. 
\ thin section of a fired briquette when examined 
under the microscope, was found to be composed of 
iron-stained periclase and forsterite. Forsterite had 
a melting point of 1,890 deg. C., and remarkable 
resistance to crushing under load at high temperature. 
The rock used in making the briquettes was not that 
of average composition, but contained a larger pro- 
portion of the magnesite. Tests were made with the 
average Sudan rock mixed with various proportions of 
dead-burnt Grecian magnesite. Equal proportions of 
the two constituents was found to give the most 
satisfactory product. 

The use of a rock requiring no dead-burning as a 
substitute for 50 per cent. of the material composing a 
magnesite brick (all of which has to be dead-burnt in 
present practice), suggested the possibility of economy. 
Low cost mining methods could be used in production 
and, if reasonable transport charges could be arranged, it 
should be possible to land the material in British ports 
at less than 4/. per ton, which would mean a substantial 
saving in raw material costs, especially as the Sudan 
rock was very soft and easily crushed, when compared 
with the extremely hard dead-burnt magnesite, thus 
reducing grinding costs. 

\ paper by Messrs. J. H. Chesters and C. W. Parmelee 
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had for its subject ‘‘ The Burning of Magnesite Bricks.” basic lining averaged 100 heats and over. 


The work reported in this paper was in continuation 


of work recorded by Chesters and Wey] in two previous | 


papers on souring and drying. In tests with two 
Austrian magnesites containing about 7 per cent. and 
4 per cent., respectively, of iron oxide, shrinkage 
began at about 1,000 deg. ©. and increased rapidly 
as the temperature rose to 1,400 deg. C., the rate of 
shrinkage being greatest for a few minutes before 
and after reaching the maximum temperature; two 
hours later it was only about one-twentieth of the 
maximum rate. The magnesite with 4 per cent. 
iron oxide showed almost as much linear shrinkage at 
1,450 deg. as at 1,500 deg. C.. but the other showed 
much less. The shrinkage at 1,400 deg. C. was very 
much slower with both magnesites. The shape of 
shrinkage curves suggested that the main shrinkage 
occurred when the glassy bond softened and drew 
the grains together. Porosity determinations showed 
that the shrinkage was mainly due to a decrease in 
porosity, and only to a small extent to increased 
density of the magnesia. With electrically-fused 
magnesia, the small vertical shrinkage was offset by 
horizontal expansion, the bulk volume of the test- 
piece being constant. After-shrinkage, determined 
by reburning one of the test-pieces, was found to start 
at the same rate as the burning shrinkage ended. 


The next paper was by Messrs. W. Hugill, M.Met.., | 


H. Ellerton, and A. T. Green, F.Inst.P., on “* The Action 
of Carbon Monoxide on Refractory Materials.”” Two 
parts of this paper dealt with the disintegration of 
fireclay products by carbon monoxide, Part I com- 
prising exposures for 20 hours at about 420 deg. C., 
and Part II exposures for 200 hours at 420 deg. C. 

The authors gave the following brief summary for 
Part I: (a) There did not appear to be any direct 
relationship between the amount of “iron” in a brick 
as determined by chemical analysis and the disinte- 
grating tendency as tested. (b) There appeared to 
be some connection between the amount of that ferru- 
ginous matter which could be separated by bromoform 
and the disintegrating tendency. (c) All the bricks, 
the “iron spots” of which contained a “ blue black ” 
crystalline material bounding the cavities, showed 
breakdown in the monoxide test. There was no 
suggestion of these crystals in the materials which 
did not disintegrate, the “iron spots” in the main, 
appearing as brown cavities. 

The summary for Part If was as follows: (a) Out 
of eleven types of fireclay products exposed to carbon 
monoxide for 200 hours at 420 deg. C., only three 
entirely resisted disintegration. (6) In an analysis of 
the factors influencing disintegration, it was indicated 
that the character of the iron compounds present 
in the brick was the most important. This factor 
seemed to mask the others. (c) Further work on a 
ferruginous fraction of one product, obtained by the 
use of bromoform as a gravity separator, showed 
that this fraction was very highly ferruginous, and that 
its presence was the cause of carbon deposition. 

A contribution by Mr. J.C. Green was on the subject 
of “‘ Cupola Linings.” In this, the author considered 
that the general practice at the present time, as regards 
both brick linings and rammed linings, and more 
particularly patching, to be open to considerable 
improvement. The life of the lining depended largely 
on cupola control, and more especially on slag control. 
For patching, as Mr. Presswood pointed out some time 
ago, material of similar chemical composition to the 
lining bricks should give better results than the usual 
siliceous material. The cement gun method was 
recommended for one-piece linings—by shooting grog 
and clay (mixed only with the exact amount of water 
necessary to give adequate binding) at high pressure 
from the nozzle of a cement gun upon the cupola wall. 
A cement gun in a foundry might possibly be a very 
useful tool for applying the daily patch. It was 
suggested that whole-hearted co-operation between 
foundry men and manufacturers of linings would help 
greatly to solve the problem of finding a suitable lining 
for the melting zones. 

Messrs. J. E. Priestley and W. J. Rees contributed 
a paper entitled “ High-Frequency Furnace Linings 
and the Results of the Investigation of Several Lining 
Failures.” Local experience in the Sheffield district 
of high frequency furnace-melting practice formed the 
basis of this paper. The authors said the linings 
might be either acid or basic. For acid linings, a 
mixture of raw and calcined ganister bonded with 
boric acid, borax, or boric-acid glass, was used. For 
basic linings, the material used was specially mixed 
and graded calcined magnesite, with boric acid or 
slag as the bond. The reported life records of two 
recent cases of granular rammed acid linings were, 
respectively: (a) 147 melts, making all classes of 
steel, including 60 heats of 18/8 low-carbon stainless 
steel. The average life reported in this case was 
over 100 heats per lining. (6) 257 melts, making 
high-speed steels and steels containing tungsten, but 
no high-manganese or stainless steels. This figure 
had since been exceeded. In one works, the life of a 


Steels 
| containing tungsten are reserved for melting with an 
acid lining, and those high in manganese or chromium 
were “ basic”’ melted. Some high-frequency melters 
preferred a lining built up of unburnt bricks, which 
might be either acid or basic—prepared from silica 
brick batch or from a mixture of calcined Austrian 
and Grecian magnesite. The life of unburnt brick 
linings compared very favourably with the rammed 
types. Lining failure might be caused by improper 
grading of material, by steel penetration, by corrosion 
and erosion by metal and slag, by slag-line corrosion, 
by building-up too thick a lining, and by top weakness. 

The concluding paper was by Mr. Cyril Edwards, of 
the Research Section of The Woodall-Duckham Com- 
panies. It bore the title, ““ Notes on the Testing of 
Refractory Materials,” and was a critical survey of 
the present position as regards such testing, partly 
based on the information obtained from the testing 
of refractory materials in the laboratories of the 
Woodall-Duckham Companies. 

With respect to after-contraction, it was stated that. 
in the case of a firebrick, the result of a test depended 
often on the orientation of the test-piece in the brick, 
and that the accuracy with which the fired contraction 
test-piece could be measured depended on the extent 
to which warping might have occurred, and to the 
presence or absence of projecting pieces of grog or 
protruding fused spots on the ground ends. Some 
bricks, if maintained even for 15 minutes at a tempera- 
ture of 1,430 deg. C.—that is, the permissible tolerance 
of 20 deg. above the specified average of 1,410 deg. €. 
would suffer increased after-contraction enough to 
go beyond the specification limit. It was, therefore. 
suggested that the tolerance for temperature variations 
should be reduced to 10 deg. C. 

As regards silica bricks, it was held in some quarters 
that an after-expansion test at 1,410 deg. C. did not 
discriminate between good and bad bricks, so this 
test had for some time been carried out at 1,500 deg. C. 
—precautions being taken not to raise the temperature 
too rapidly between 1,430 deg. C. and 1,500 deg. C.., 
and for bricks of low specific gravity also in the early 
stages up to 300 deg. C. 

The so-called “safety test’? was recommended for 
refractoriness in preference to the ordinary squatting 
test. For refractoriness under load, it was suggested 
that the standard test specified a higher contraction 
than the bricks would ever undergo in practice, and a 
test adopted in preference was to heat a standard-sized 
test-piece under a constant load for 2 hours at the 
minimum temperature at which a similar well-fired 
brick would show subsidence, and report the percentage 
reduction in length and the change in dimensions. 
It was desirable, in order to avoid the possibility of it 
being under-fired, to pre-fire the test-piece at 1,410 deg. 
C. for 2 hours prior to the under-load test. 








CATALOGUES. 


Mine- Ventilating Fans.—Messrs. Davidson and Com- 
pany, Limited, of Sirocco Engineering Works, Belfast, 
have sent us a folder relating to their Aeroto fans for 
auxiliary mine ventilation. These plants have aerofoil 
blades, which ensures their attainment of very high 
efficiency. 

Automatic Regulators.—Hagan control equipment for 
service in gas distribution, coke-oven and gas-retort 
regulation, producer, boiler and furnace control, is 
described in a pamphlet received from Messrs. James 
Gordon and Company, Limited, Regent House, Kings- 
way, London. 


Cold-Sawing Machines.—Messrs. A. C. Wickman, 
Limited, Coventry, have forwarded to us a descriptive 
folder on Wagner cold-sawing machines. Their saw 
slides have plain spur-gear drives, hydraulic feed and 
hydraulic clamping, the pressure pumps forming integral 
parts of the machines. 


Rectifiers—A leaflet dealing with the principles of 
operation, construction and maintenance of glass-bulb 
rectifiers, for the conversion of alternating current 
supplies into direct current for the many purposes for 
which the latter is essential, has been received from 
Messrs. Bruce Peebles and Company, Limited, Edin- 
burgh. 


Paper-Insulated Cables.—A new catalogue dealing with 
B.1. high-voltage paper-insulated cables for 3,000 to 
20,000 volts, complying with the British Standard 
Specification, has been published by Messrs. British 
Insulated Cables, Limited, of Prescot, Lancashire. In it, 
tables of dimensions for a great variety of types are given, 
together with weights. 


Tools and Special Steels.-A complete catalogue of 
their products, comprising tools and alloy and other 
special steels, in the form of a handsome cloth-bound 
volume, has been issued by Messrs. Samuel Osborn and 
Company, Limited, Clyde Steel Works, Sheffield. The 
volume is furnished with two useful indexes, namely, a 
“ products index,” which contains a list of the steels, 
tools, castings, &c., which the firm manufacture and 
supply, and a “ purpose index,” which constitutes a 
general guide for the selection of the appropriate steels 
for specific purposes. The book is well illustrated and 
attractively turned out. 
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| which is some 800 ft. above sea level, and is a few 
miles to the north of Toronto. In addition to the 
building in which the reflector is now being in- 


Ir is pleasing to note that memorials to prominent | stalled, the site includes a block of administration 
men who have passed away, instead of taking the | buildings on which three domes for smaller 
form of some ornate and useless structure, are now | telescopes are mounted. Few firms in the world 
often intended to benefit a local community, or|are capable of constructing such an instrument 
even the whole human race by helping to extend | as the 74-in. reflector, and it is particularly satis- 


existing knowledge in some particular branch of 
science. That made by the widow and son of 


factory, therefore, that the order for it was secured 
by a British company, viz., Sir Howard Grubb, 























Fig. 2. 


Mr. David A. Dunlap, late of Toronto, Ont., 
is a notable example of the latter type of memorial, 
as their generosity has provided funds for the 
construction of the largest telescope in the British 
Empire and the second largest in the world. This 
instrument is a reflector having a clear aperture of 


74 in., only exceeded by that at Mount Wilson, | 


which has an aperture of 100 in., and when com- 
pletely erected it will be presented to the University 
of Toronto and administered by the Department 
of Astronomy of that University. It will be located 
in a park, 177 acres in extent, on Richmond Hill, 








TeLescorpe Lookine FROM REAR OF CENTRE PIECE. 


Parsons and Company, Optical Works, Walker Gate, 
Newcastle-on-Tyne, in face of both American and 
| Continental competition. This firm, being asso- 
|ciated with Messrs. C. A. Parsons and Company, 
Limited, is in a particularly fortunate position for 
| the construction of large telescopes, since it has the 
use of Messrs. Parsons’ turbine shops for the 








|accurate machining of heavy castings and other 
| parts with which an optical works could not eco- 
nomically deal. The Optical Works are, however, 
fully equipped and staffed for the production of 
large mirrors and other optical parts, as well as for 


the light and heavy instrument work, of which so 
much is involved in the construction of a telescope 
of even moderate aperture. Work was commenced 
on the Toronto telescope in November, 1930, and 
it was dispatched from the makers’ works in 
September, 1933. 

The instrument is housed in a cylindrical building, 
61 ft. in diameter, sheathed inside and outside with 
steel sheeting and illustrated in Fig. 1 on this page. 
The entrance is in the south side, through a steel 
porch with two pairs of doors, one pair of which 
can be seen in Fig. 1. The observing floor is 13 ft. 
above the ground level and a doorway leads from 
this floor to the top of the porch. From this, stair- 
ways give access to a gallery running right round 
the building at a height of 23 ft. above the ground 
level. A similar gallery inside the building gives 
access to a segmental platform in the revolving dome 
which covers the building. From the segmental 
platform the observer can reach an observing plat- 
form which is used when the telescope is employed 
as a Newtonian, A lift is provided inside the 
building for removing the cell and main mirror 
when the latter requires to be re-silvered. 

Fig. 14, on page 294, shows the dome erected 
complete, except for the roofing material, in the 
yard of Messrs. The Cleveland Bridge and Engin- 
eering Company, Limited, Darlington, who con- 
structed both the framework of the dome and the 
building to the designs of Messrs. Sir Howard Grubb, 
Parsons and Company. The dome is 61 ft. in out- 
side diameter, and has a parallel opening 15 ft. wide, 
extending from the horizontal to a point 7 ft. beyond 
the zenith. Two parallel moving shutters running 
on rails at the top and bottom of the dome, as will be 
clear from Fig. 14, close the opening, these shutters 
being operated simultaneously by means of wire 
ropes connected to a motor-operated gear; emer- 
gency hand gear is also provided. Two motor- 
operated wind screens, of sail cloth, are mounted in 
the opening, one rising from the bottom and the 
other descending from the top, so as to close the 
opening except for that part through which the 
telescope is actually pointed. 

The dome is carried on 24 canted rollers, 27 in. in 
diameter, mounted in self-aligning ball bearings and 
running on a flat-bottomed rail. This rail is 
mounted on a strong annular girder which is sup- 
ported on 24 steel columns, each 21 ft. high. Lateral 
rollers, of which 16 pairs are fitted, run on the 
inner and outer edge of the rail to keep the dome 
in position. Two segmental platforms, one at the 
base of the opening and the other at the back, 
at a level 16 ft. above the former, are fixed inside the 
dome. Rails are mounted on the parallel straight 
edges of these platforms on which runs a bridge 
in the form of a semi-are. This bridge, which we 
shall deal with in a subsequent article, is 5 ft. 6 in. 
wide and is divided into two parts, that on the right 
forming a stairway while that on the left isa track, 
on which runs a truck carrying an observing plat- 
form, for use when the instrument is arranged as a 
Newtonian. The dome is rotated by means of a 
7}-h.p. motor and gearing mounted inside the 
building on the ground level. Rotation is effected 
by means of an endless steel rope passing almost 
round an annular channel carried on brackets 
fixed to the base of the dome, over two tangent 
pulleys, and down to the turning gear, a tension 
pulley being provided to keep the rope taut. The 
dome and building were dispatched in June, 1933. 

The general arrangement of the telescope can 
easily be followed by inspection of Fig. 3, on 
Plate VIII, Fig. 2, annexed, and Figs 15 and 16, 
on page 294. Of these, Fig. 15 is a view of the 
instrument erected in the makers’ shops before 
dispatch, this view being taken from the north-west, 
with the tube pointing south. Fig. 16 is a view 
from the south-east with the tube vertical, and 
Fig 2 is a view from the back of the centre piece, 
with the mirror box removed, the tube lying 
horizontally. This view clearly shows the large 
iris diaphragm provided to enable the aperture to 
be adjusted to suit observing conditions. We shall 
describe this component in detail later, but may 
here mention that it is thought to be the largest 
diaphragm of the kind so far made, having a range of 
opening from 74 in. to 12 in. 





The telescope can be used either as a Cassegrainian 
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or Newtonian. With the former, a convex mirror | 
is used at the upper end of the tube, and this!  74-IN. REFLECTING TELESCOPE FOR TORONTO 


reflects the light back to a focus below the main | 


mirror, which has a hole in the centre for the light | alt ie ’ 
‘ BAL | CONSTRUCTED BY MESSRS. SIR HOWARD GRUBB. PARSONS AND COMPANY. 


to pass through. When used as a Newtonian, a/| 
flat, set at an angle of 45 deg. with the axis, is fixed 
near the upper end of the tube, and this brings the | 
light to a focus at a point outside the tube, where an 
eyepiece, or photographic camera, is mounted when 
required. A stellar spectrograph is being con- | 
structed by Messrs. Adam Hilger, Limited, London, | 
for use with the telescope arranged as a Casse- 
grainian. It is of the single-prism type with a 
2? in. collimator and two cameras of 12} in. and 
25 in. focus, respectively. | 

The polar axiscomplete wit hcircles ready for lifting | 
into position in the erecting shop, is shown in Fig. 11. 
It will be recognised from the illustrations already 
referred to that the mounting is of the English or 
composite type, in which the tube is placed on one | 
side of the polar axis and the counterpoise on the | 
other. The design of the axis, which is 22 ft. in | 
length and weighs 9 tons, is, however, best shown in | 
the general arrangement drawing, Fig. 3, on Plate | 
VIL, from which it will be seen that it is built up of | 
two tapered tubular steel castings bolted to a central 
cubical steel box and having forged steel pivots | 
shrunk into the ends. It turns in self-aligning | 
radial ball bearings at each end, a ball thrust | 
bearing being fitted at the lower end, which is | 
housed in a cast-iron base casting, as clearly shown | 
in Fig. 3. The polar axis is, of course, set parallel | 
with that of the earth, and the bearing at the | 
upper, or north, end is carried on a concrete 
pedestal, as shown in Fig. 3. Details of the design | 
of this bearing are given in Figs. 6 and 7 on Plate | 














VIII, which show the arrangements provided for : 
Fie. 11. Potar Axis Reapy ror Lirtina. 


sdjusting the position of the axis in the venison 





and horizontal planes to secure accurate alignment. 

Longitudinal and transverse sections of the 
lower end of the polar axis, showing the right 
iwscension clamping gear, are given in Figs. 4 and 5, 
respectively, on Plate VIII. The actual driving 
cirele, which is in the form of a worm wheel, is 
mounted free on the lower pivot of the axis on ball 
bearings, but it can be clamped rigidly to the 
quick-motion gear wheel, which is keyed to the 
xis, by means of a motor-operated clamping gear 
best shown in Fig. 5. It will be seen from this 
that when it is required to clamp the circle to the | 
quick-motion gear wheel, and thus to the axis, a 
small motor mounted in the quick-motion gear | 
wheel is set in motion, and this drives a small 
crank mechanism through worm reduction gearing. | 
\ connecting rod couples the crank to the radial arm | 
extending from a floating central ring, to which are | 
pivoted three rods, 120 deg. apart. The outer | 
ends of these rods each bear on a pair of hinged 
a groove formed on a ring 


shoes, which fit into 
ittached to the circle, as clearly shown in Fig. 4. 
lhe three rods, it may be pointed out, are not quite 
radial when the circle is unclamped, but the opera- 
tion of the clamping motor, as explained above, 
turns them into the radial position and thus forces 
the shoes into the groove. When so clamped the 
axis can be driven by the clock, as will be explained 
later, but, when unclamped, the telescope can be 
turned about the polar axis at a comparatively 
high speed by means of a motor, and can also be 





adjusted by hand by the mechanism indicated by 
Fie. 12. Deciination Cramp AND Two-Speep Gear. 


dotted lines in Fig. 3. We shall refer later to the 
quick motion in right ascension when dealing with 





| with a Delta metal rim 3 in. wide, graduated on 
| both edges to 1 minute of time. The lower set of 
| divisions read against indexes fixed to the guard 
| of the driving circle and mark siderial time, while 
|the upper set of divisions read against indexes 
of 8-mm. pitch were cut with the aid of a 4-ft.| attached to the polar axis and mark right ascension. 
diameter master circle graduated on silver. On An hour-angle circle, clearly shown in Figs. 2 and 11 
the extreme right of Fig. 4 is shown the siderial | on pages 281 and above, respectively, is fixed to 
circle, which is 8 ft. in diameter, and is mounted on | the quick-motion gear wheel. 

the boss of the driving circle. It can easily be| Coming now to the declination axis we may first 
rotated by one of six handwheels provided, five of | refer to Fig. 8, Plate VIII, which shows a longi- 
294, | tudinal section through the declination axis, with 
part of the polar axis on the left. The declination 


that in declination. 

The circle is a steel casting fitted with a bronze 
ring in which the teeth are cut, the ring being slightly 
shrunk on and fixed by a number of Delta metal 
screws. The pitch diameter is 8 ft., and 960 teeth 


which are distinguishable in Fig. 15, page 
while one is shown in section in Fig. 4, Plate VIII. 
These handwheels are fitted with pinions which | axis itself passes at right-angles through the cubical 
gear with a toothed ring on the driving circle, as | centre section of the polar axis and is supported at 
will be clear on reference to Fig. 4. The siderial|its outer end in a tubular tapered steel casting 
cirele is of welded steel construction and is fitted ' bolted on to the cubical portion of the polar axis. 


The declination axis is a forging 13 ft. in length. 
weighing 3} tons, and formed, as shown in Fig. 8, 
with a flange at the inner end, 3 ft. 5 in. in diameter, 


'to which the the telescope tube is attached. The 


axis turns in ball radial bearings with a double- 
thrust bearing at the outer end. The quick-motion 


| gear wheel is keyed on to the outer end of the axis 
'as also is the declination circle, which is 6 ft. 3 in. 


in diameter and is graduated to 1 deg. of arc. The 
gear wheel and circle, it will be seen from Fig. 8, 
are housed in a drum-shaped casting bolted to the 
end of the tubular support carrying the axis, this 
casting forming the counterpoise for the telescope 
tube. An interesting feature in connection with 
the declination circle is that it has been arranged 
to drive two drums, each 12 in. in diameter, the 
gear ratio being a step up of 1:72. There is no 








“he 


—— 











ENGINEERING, Marca 9, 1934. 





74-IN. REFLECTING TELESCOPE FOR 
CONSTRUCTED BY MESSRS. SIR HOWARD GRUBB, 


(For Description, s 
































. PLATE VIII. 








FOR THE UNIVERSITY OF TORONTO. 
GRUBB, PARSONS AND COMPANY, NEWCASTLE-ON-TYNE. 


escription, see Page 281.) 










Fig.4. Fig. 5. SECTION A.A. 
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sion. They were also much more stable throughout 
the year than in recent years and ended up firmly. 
Although freight rates were on the average lower 
than in 1932, there was a marked improvement 
during the last four months, the December figure 
being the highest for two years. Some encourage- 
ment is also to be derived from the statistics of idle 
tonnage in this country which have undergone an 
important decline during the past twelve months. 


Taste II.—Idle Tonnage (Chamber of Shipping of the 
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United Kingdom). 








Net | Net 
Date. Tonnage. Date. ‘Tonnage. 
1921— | 1928— 
January 1 ! 940,604 January 1 371,674 
April 1 1,707,271 April 1 363,355 
July 25 1,852,412 July 1 495,866 
October 25 1,296,236 October 1 415,399 
1922— 1929— 
January 1 1,307,593 January 1 $29,771 
April 1 836,619 April 1 236,242 
July 1 1,112,332 July 1 381,158 
October 1 824,624 October | 265,997 
1923— 1930. 
January 1 709,224 January 1 360,000 
April 1 546,555 April 1 918,000 
July 1 709,102 July 1 935,000 
October 1 755,101 October 1 1,002,000 
1924— 1931— 
January 1 629,763 January 1 1,593,000 
April 1 410,356 April 1 1,920,000 
July 1 470,073 July 1 2,044,000 
October 1 333,820 October 1 2,089,000 
1925— 1932— 
January 1 488,252 January 1 1,966,000 
April 1 393,062 April 1 1,800,000 
July 1 777,179 July 1 2,196,000 
October 1 574,364 October 1 2,182,000 
. P : : da a ae gD — 1926— 1933 
Fie. 138. Deciination Two-Srpeep Stow-Mortrion Gear. January 1 407,664 January 1 1,971,000 
April 1 359,848 | April l 1,836,000 
July 1 859,739 July 1 1,946,000 
backlash in the drive and the drums are graduated | into action, givinga rate of motion of 30 seconds of A eee 371,057 — 1 1,572,000 
with 60 divisions, each of which represents 5 min. arc in one minute of time. Similar rates of motion January 1 364,874 | January 1 1,240,000 
of arc. One of these drums can be seen in the top| are provided for setting and guiding in right} pri? aetee | 
right-hand corner of Fig. 8, and a window, through | ascension. October 1 272,839 


which the declination circle can be read directly, 
will also be noticed. 

Both the right-ascension and the declination 
quick motions are operated by reversible motors, 
that for the former being of 1} h.p. and that for 
the latter of } h.p. They are both arranged to 


rotate the axes at the rate of one revolution in| 


(To be continued.) 








THE ENGINEERING OUTLOOK. 
[X.—MartnE ENGINEERING. 


THE essential interdependence of marine engineer- 
ing, shipbuilding and shipping, makes it desirable 





A good deal of the reduction of idle tonnage is 
known to be due to extensive scrapping, although 
precise figures are not yet available to the end of 
1933. In the twelve months ending June, 1933, 
1,872,000 tons were broken up, and at that date nearly 


TasLe III.—Shipbuilding. Great Britain and 


8 min. The drives are taken through dog clutches | to sketch briefly the background of the two latter 

operated by solenoids in parallel with the motor | industries before proceeding to deal with marine Ireland. 

circuits, so that the motors and reduction gears are |engineering itself. The general picture, as is, of —— tiie ati 

automatically disconnected from the telescope | course, well known, has been one of extreme depres- Vensste EE 


when not in use. A friction clutch is also incor- 
porated, and the switchgear controlling the motor 
is arranged so that when the motors are switched 


sion during 1933, as was anticipated in this series 
a year ago. An examination of the course of ship- 
ping freights, however, reveals a tendency which 





(at end of 
quarter). 


Commenced.| Launched. 


Vessels under 
} 
| 
| 











off the dog clutches remain engaged for a few seconds a , ’ 1913— Gross tons. | Gross tons. | Gross tons 
allowing -_ friction clutches os slip ool tion t sine TaBie I.—Index Numbers of Shipping Freights and Time Quarterly average 466,582 483,038 2,002,699 
, mg pth ap : : 8 DIINS | Charter Rates. Index—Geometric Average 1924 = 100. 1927. 
the telescope gently to rest. The solenoid-operated | ——— . : Ist quarter 579,839 187,767 1,216,032 
Ks : . . rs 2n¢ oo 437,112 268,545 ,390, 385 
dog clutch for the declination quick motion can be — Time Charter | Freight ord 370073 355542 1'536.416 
seen in Fig. 8, although the motor and friction ates. Rates. 4th =, 377,492 498,550 | 1,579,713 
. - ° ' 92. = 
clutch, which are, of course, housed in the drum- —— —--— -—— et wt quarter 341,843 406,726 1,440,842 
shaped casting, are not shown. 1924 100 100 oe a 278,983 403,168 1,202,610 
The declinati oF is located betwee the 1925 95 85 3rd ° 244,591 387,572 | 1,089,760 
e declination clamp is located between the | j995 11 98 4th = 431°758 245.875 | 1.242°794 
polar axis and the telescope tube, and is indicated | 1927 107 95 1989- wane ene ainsi 
j _ . ; ‘ 92 97 87 ua 362,358 289,85 357,375 
in Fig. 3, although not shown in Fig. 8. Both the ao ar +H a quarter 428°400 302'888 1453906 
clamp and the slow-motion gear in declination are, | 1930 77 65 3rd 360,087 300,446 1,448,355 
i ‘ §2 75 99,02 72,938 560,25 
however, clearly shown in Figs. 9 and 10, on Plate re 57 64 mJ ” 020 _ F . 
VIII, and by the photograph reproduced in Fig. 12, sot, quastee 400,570 — | ea 
¥ , 929 r > ol : mts 4 ail need 1932 2nc 230,466 68,023 | ,392,062 
on page 282. The clamp consists of a welded stec A January 51 62 — 160°714 178585 116.746 
arm, about 7 ft. in length, mounted on a ring 4 ft.| February 51 | 65 : ath i 131,995 296,843 908,902 
i : : , 5 69 931— 

- diameter, attached to the side of the polar axis April ; 1 69 Ist quarter 33,000 146,000 694,000 
and having a Vee-groove in it. The arm can; May 71 66 and ” 23,000 170,000 | 556,000 
sigidlv els . 7 . . June , ‘ -- 58 3re 39,000 80, y 
be rigidly clamped to the grooved ring by toggle July : 56 a: « 105,000 71,000 401,000 

gear operated by a smal] motor, as clearly shown in| August 45 59 1983 .. slit om sen 

. 9° 1. aia a Se e hh st quarter 25,700 35,000 373,000 
Figs. 9 and 12. The outer end of the arm is fitted —— 61 = — 28°000 69°000 281.000 
with a nut mounted on a link motion, and engaging | November 58 65 oa a ye} snaee 500,000 

, . 2o - ; 7, ) 35, 230, 
with a screw mounted in bearings attached to a December 62 67 an 0 7 5 
bracket, which is firmly clamped to the side of the | 1933— Ist quarter 77,000 13,000 252,000 

sta . . . aa ‘ 7 aw| January 60 64 a « s 50,006 ,000 287,001 
telescope tube. A motor, with a reduction gear) feprnary 61 63 $rd_ i, 40,000 42,090 | 304,000 
giving two speeds, is connected to the screw by a| March 60 ith ,, 75,000 65,000 | 331,000 
universally jointed shaft, as shown in Fig. 12, and — " ve a - Seen. OS = 
by this means the setting and guiding motion| June 64 61 half a million more tons had beensold for demolition. 
-. g s July 64 51 
in declination are obtained. The motor and two-| ‘4\duct 61 - The fact that scrapping has taken place on a large 
speed gear are shown separately in Fig. 13, on! September 61 | 56 scale, when the cost of new ships has been low, but 

. - & October 64 61 
this page. The motor is controlled by two separate | November 60 | 64 tending to rise, seems to indicate that shipowners are 
reversing switches. For the setting motion, a | December 64 70 impressed with the technical progress in ship con- 


dog clutch, operated by a solenoid in parallel with 
the motor, connects the gear to the slow-motion 
screw and moves the telescope tube in declination 
at the rate of 15 min. of arc in one minute of 
time. For the guiding motion an electromagnet in 
parallel with the motor brings a differential gear 





it may not be fanciful to regard as hopeful for the 

| future. 

| The average of time charter rates for 1933 
turned distinctly upwards, as compared with 1932, 
the first improvement since the onset of the depres- 





struction during the last few years. In order to 
compete with subsidised foreign shipping at present 
freight rates and with other costs of operation at 
their existing level, a courageous policy of replace- 
ment with tonnage capable of the remarkably econo- 
mical operation now possible seems to some the most 
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promising course. Were there to be any revival 
of international trade, there can be little doubt | 
that this policy would be justified in the event. | 
In other quarters it is argued that foreign subsidies | 
should be met by British subsidies. Without enter- 

ing now into the merits of this complex question, 

there are signs that the strain to the national | 
budgets of the subsidising countries is beginning to 

tell, and there has recently been more careful govern- | 
mental scrutiny of these grants in several countries. 

It would be unfortunate if this country were to take | 
any steps which might result in their continuation | 
at the present time, especially if any relief is to be | 
anticipated to British shipping from natural econo- 
mic forces. However this controversy may be 
decided, the prospects of shipbuilding in 1934 as 
regards orders from the shipping industry are for 
a marked improvement. These will be 
fortified by extensive Admiralty orders and the 
assistance given by the Government to the Cunard- | 
White Star amalgamation resulting in the resumption | 
of suspended work on No. 534. 

As regards the recent course of the shipbuilding 
industry itself, the trend of late years is shown in | 
Table III, above, and this is evidently far more 
satisfactory in every department. 

It may be regarded as certain that in 1934 this | 
improvement will be continued and extended, | 
though, in view of the unusually low levels recently | 
touched, it is urgently necessary that a rapid upswing 
should take place. It is significant, however, that 
the decrease in British launchings was only 55,000 
tons, whereas in the rest of the world launchings 
decreased by 183,000 tons, as compared with 1932. 
As regards tonnage under construction, the British 
figures show an increase of 106,000 tons, while the 
rest of the world’s figures declined in the aggregate, 
compared with 1932, by 115,000 tons. In view 
of the fact that foreign shipbuilding, as well as 
shipping, is in many cases heavily subsidised, the 
position of the British industry is seen to be inher- 
ently strong. 

As might be expected, the much better tone in 
the British shipbuilding and shipping industries 
has been reflected in the fortunes of marine engineer- 
ing. Innormal times only 20 per cent. of the output 
of marine engines is exported, so that the orders 
of the British shipbuilding industry are the vital 
factor. The number of workpeople insured against 
unemployment has again declined, as given in Table 
IV, but this has been more than offset by the reduc- 
tion in the numbers of unemployed, leaving a small 
increase in employment. This movement was 
continued until December, by which time the 
numbers unemployed had again declined by 3,000. 


further | 
















Taste IV.—Marine Engineering. Total Employment. 
Date Number Number Number 
Insured. Unemployed.| Employed. 
July 1923 14,844 50,696 
o 3 5, 5 55,179 
_ a 61,220 47,770 
» a 58,030 41,256 
, eR 57,130 49,616 
» 1928 55,030 47,656 
, 1920 58,450 | 53,239 
1930 60,670 | 50,723 
» 1931 55,240 
+» 1982 50,530 
1935 46,220 





According to a private investigation of a repre- 
sentative sample of marine engineering firms, 
only 29 per cent. of the workpeople employed in 
1928 were in employment at the beginning of 1933, 
and of these 78 per cent. were on short time. The 
measure of improvement during the course of 
1933 is, therefore, considerable. The figures of 
exports of marine engines in Table V, however, 
show that none of this relief is due to better demand 
from abroad. 

Although the showing of British exports is far 
from encouraging, the continued depression cannot 
be attributed to lack of competitive efficiency 
on the part of the British industry. Exports 
from Germany, Holland, and other manufacturing 
countries have declined even more seriously. 
Indeed, the position is governed even more than in 
most other engineering products by considerations 
of economic nationalism, 


belief that the British marine-engineering industry 
is about to emerge from the most acute depression 
on record. One of the principal factors making for 
recovery is the vast technical progress achieved 
during the depression, which will enable British 
manufacturers to offer installations which are 
revolutionary in their economy, even as compared 
with the practice of 1929. In addition to the 
preparedness of the industry to seize an opportunity, 

Taste V.—U.K. Exports of Marine Engines. 






Volume. Value Bd 

Tons £ | £ 

1913 54,568 2,336,509 42 
1919 5,850 505,602 | 86 
1920 61,904 6,908,868 lll 
1921 64,904 8,388,849 129 
1922 82,842 8,973,552 108 
1923 38,422 3 80 
1924 22,421 1, | 78 
1925 27,363 2, 83 
1926 22,830 1 72 
1927 17,620 1,: 74 
1928 46,508 3, | 74 
1920 52,571 $ 76 
1930 90,974 6,759, 74 
1931 35,121 2,556,838 72 
932 18,800 1,410,000 75 
1933 10,200 765,000 | 75 


reports from the shipbuilding centres during the 
past few months show a regular and rapid improve- 
ment, indicating that the opportunity is already 
being offered. The bulk of the orders have gone 
to the Clyde, but some improvement in Belfast 
and the North East Coast be recorded. 
It would be idle as yet to speak of a return of pros- 
perity when recovery is from such very low levels. 
Real recovery is for marine engineering dependent 
on a revival of international trade. On the other 
hand, there is no reason to anticipate a set-back 
during 1934. 


can also 
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| 
Principles of Descriptive Geometry. By E. L. Ince, M.A., 

D.Se. London: Edward Arnold & Company. [Price 

8s. 6d. net.] 

Tue term “descriptive geometry,” is so variously 
used, and may mean so much, or so little, that the 
prefix in this title, which indicates a special regard 
for the ** principles ” of this study, is useful as show- 
ing the true scope of the work. Like many other 
studies, descriptive geometry may be approached 
by methods more or less profound. The author of 
this work prefers the more precise treatment, as is 
made manifest in the preface, in which earlier works 
on the subject, in English, are criticised on the 
ground that methods of procedure are dealt with in a 
large measure to the exclusion of the examination of 
underlying principles. With this statement as 
suggesting the author’s point of view, it may be 
said that the book deals from the outset with the 
fundamentals of the study relating to the geometry 
of solid bodies, the present volume limiting the 
inquiry to those solids having plane faces, such as 
the simpler polyhedra—and is said to be sufficient 
for a first year’s course of study. A second volume 
dealing with cylinders, cones, surfaces of revolution, 
and the quadric surfaces may follow later. 

The earlier chapters deal with the basic principles 
of biorthogonal projection of straight lines, and 
problems arising therefrom, of the projection of 
plane figures, of the traces of a line or plane, and of 
isometric projection, of shadows, and the represen- 
tation of solids and of theirintersections. In dealing 
with planes, various problems relating to slope of 
the planes and the distance between them are 
treated in detail by geometrical or other means. 
The explanatory matter is very detailed, and the 
diagrams clear but in some complex cases, are rather 
small. That this study has practical uses is evident, 
but the treatment is such as leaves most apparent 
the theoretical aspect, any use in the representation 
of familiar solids being inferential only. A great 
deal of descriptive geometry as applied to practical 
purposes, as in the art of draughtsmanship, needs 
but little demonstration, and may be accepted by 
the student of nimble wit without question. The 
treatment of the subject may, however, be in great 
part influenced by the intellectual status of the 











At the same time, there are solid grounds for the 


student; what is best suited for some, may not be 
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necessary for all, and may, indeed, prove irksome. 
Elaborate explanation does not always make for 
good understanding, and may prove somewhat 
more difficult to understand than the problem 
itself. 

This little treatise may then be differently re- 
garded, according as the point of view is that of the 
mathematician or of the practical draughtsman, 
for whom a lesser elaboration of principles may be 
sufficient. The subject in the course of years has 
undergone much development and elaboration of 
method. Years ago, it appeared to be attractive 
and comparatively simple. Considerable facility 
in the solution of problems was then attained, a 
facility most useful in the drawing office, which is 
presumably the purpose to be achieved. There is 
indeed for practical purposes something to be said 
in favour of methods a little less academic in 
character, and the author in his preface, recognising 
this, strongly advocates practice at the drawing 
board as the one sure way of acquiring a real work- 
ing knowledge of the subject. 


By Dott. Ing. 


Regolazione Delle Acque Del Fiume Ofanto. 
Bari: Gius. 


RarraeELe TRAMONTE and G. PassARELLa. 

Laterza e Figli. 

Il Bacino Imbrifero Dell’ Ofanto. By Dott. Ing. RaFrarce 

TRAMONTE. Bari: Gius. Laterza e Figli. 

Italian engineers have many problems peculiar 
to their country ; they have often to deal with the 
difficulties associated with rapidly flowing rivers 
and the regulation of the flow of water in these 
rivers during rainy seasons. Dott. Ing Tramonte 
has made a life-long study of such problems ; he has 
written much and his name is connected with many of 
the important developments which have taken place 
in this sphere. The author’s contributions on the 
irrigation systems of Italy are classic studies and his 
more recent researches relating to the Ofanto 
River have attracted attention from engineers facing 
similar problems in other parts of the world. 

The first of these volumes deals with the regularity 
of the flow of water in the Ofanto River. Com- 
mencing with an introductory chapter which 
largely statistical, the author proceeds to discuss 
geonostical reliefs, hydrography, maximum flood 
levels and dams in general. Highly practical chap- 
ters are devoted to a study of methods adopted 
during the construction of a dam in order to divert 
the water during the flood season ; to a discussion 
of head works and hydroelectric stations ; the calcu- 
lation of available energy ; and tosome of the econo- 
mic aspects of irrigation zones. The second work is 
the result of an extensive study of the basin of the 
Ofanto River during the rainy season, including 
geonostical considerations and a comprehensive 
account of the reservoir system. The basin beyond 
the Cammarella and Alonia dams are considered, 
a study being made of the characteristics of the 
basin, geological formation, morphological, topo- 
graphical and climatic conditions, vegetation, flow, 
and the tendency of the river and reservoir water to 
alluviate. The final section is devoted to a general 
description of the reservoir systems. The two 
volumes are highly practical studies of the subject, 
the illustrations have been well chosen and the text 
has been prepared with that thoroughness which is 
characteristic of Tramonte’s authorship. 

The above will suffice to show the range of interest 
of these two volumes, which are rich in practical 
detail and which should prove of distinct assistance 
in the application and development of operations 
relating to the regulation of river waters. 


Is 


Winterarbeiten im Beton- und Eisenbetonbau. By Prores- 
sor Dr.-Inc. A. Kuersiocer. Berlin: Wilhelm 
Ernst und Sohn. [Price 9 marks.] 

Tuts book, as the title suggests, deals with con- 

creting at low temperatures in the winter months, 

and it should not surprise us that such a work 
should appear in Germany, where weather con- 
ditions are very much more severe than they are 
with us. In January the mean temperature in the 

British Isles does not fall below 40 deg. F., whereas 

West Germany has one month and East Germany 

three months with a mean temperature below 

32 deg. F. This is not to say this book will not 

be of use to those engaged in concrete work in 

temperate zones. The contrary is the case, since 
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quite apart from long-continued low temperature, 
concrete is, as the author shows, very sensitive to 
variations in temperature, and the information on 
this property, which a perusal of this book will give, 
is of value to anyone concerned with concrete work. 

The book is divided into a preface, an intro- 
duction, and 23 other sections. In the preface the 
author points out that it is only in recent years 
that concreting in frosty weather has been con- 
sidered practicable and desirable in Germany ; and 
in the introduction gives some of the causes, 
economic and political, which have led to this 
changed point of view. The first three of the 
remaining sections deal with the effects of low 
temperature. The author devotes some space to 
dealing with the effects of a fall of temperature upon 
the setting time of concrete ; one of the tables given 
shows the setting time increased 3 to 7 times for 
standard cement mortar with a fall of temperature 
from 18 deg. C. (65 deg. F.) to 1 deg. C. (33-8 deg. F.). 
He points out this slow setting may be a cause of 
failure, and quotes the case of a concrete pier 
which had been concreted at a temperature between 
+5 deg. and 0 deg. C. (41 deg. and 32 deg. F.). 
The lower layers had not set when the upper layers 
were deposited, with the result that the weight of 
the plastic concrete caused a failure of the shuttering. 

Sections 6, 7 and 8 deal with weather forecasts, 
plant layout, and the heating of the water for the 
mixer respectively. As regards the temperature to 
which the water should be heated, the author is 
of opinion that this should not exceed 50 deg. C. 
(122 deg. F.), although by no means satisfied that 
a higher temperature would be detrimental to the 
cement. Section 9 deals with the question of which 
is the best cement to use. The results of tests, 
made with aluminous cement, blast-furnace cement, 
Portland cement, and ferro-Portland cement are 
given, and the charts reproduced show very clearly 
the superiority of the aluminous cement for winter 
work on account of the very much greater heat 
generated during setting. The author also shows 
that the same amount of water added to the cement 
which gives the greatest strength, i.e., about 
25 per cent. by weight, also generates the greatest 
heat. 

Section 10 is mainly devoted to the advantages 
and disadvantages of adding salt (NaCl) or calcium 
chloride (CaCl,) to the cement. The conclusions 
are that salt, whilst lowering the freezing point of 
water and causing an earlier setting of the concrete, 
weakens the concrete, causes an unpleasing efflores- 
cence on the surface, and, in the case of reinforced 
concrete, causes the steel to rust. Calcium chloride 
acts in the same way as salt, except that it brings 
about an increase of strength instead of a falling 
off, when not added in excessive quantities. There 
is an optimum amount to be added which gives the 
greatest increase in strength, and after that a critical 
point beyond which there is a falling off. Calcium 
chloride should only be added after careful tests 
with the particular brand of cement it is proposed 
to use. 

Section 11 deals with the treatment of the raw 
material. This includes such methods as running 
the loaded trucks into a heated shed, warming the 
heaped sand or gravel by hot-water pipes, or ducts 


for hot air, and finally, by treating the material in | 


the mixer itself by introducing live steam into the 
mixer between the mixing of each batch. Three 
sections follow dealing with the reinforcement, the 
use of metal shuttering, and special precautions 
required during winter in the care of machines and 
scaffolding. 

The next Section, No. 15, describes the protection 
of the concrete after it has been depositeg. The 
general principle may be described as the building 
of a light wall, either of timber or of sailcloth 
stretched tight, outside the main wall of the con- 
crete building, and then heating the intervening air 
space by means of open coke stoves, live steam 
or hot-water pipes. Under sub-headings the method 
of dealing with various classes of building is 
described in detail. 

Section 20 deals with the duties of the resident 
engineer or clerk of works. In this section the 
author emphasises the necessity of tests being made 
from test blocks which have been mixed and 
deposited under precisely the same conditions as 


| regards having been exposed to variations in tem- 
| perature as the concrete in the actual structure, 
/and an interesting method is described and illus- 
trated of removing such a test block from, in this 
case, a concrete floor, after it has become set. 

Section 21 describes a method of concreting in 
the winter months which has been employed in 
Russia. In accordance with this method, the 
concrete is deposited in thin layers. As soon as one 
layer has frozen right through, another thin layer 
is deposited. The reason for the thin layers is 
that if the concrete were deposited in such thick 
layers that the inside of the concrete could com- 
mence to set, such portion would contract in 
setting, whilst the outer portion would expand 
during freezing, and would thus cause internal 
stresses. As soon as the concreting is completed 
the frozen concrete is covered over with boards, 
which are in turn covered with earth and straw, 
which are then watered and allowed to freeze. This 
prevents any of the concrete thawing out during a 
hot day before the spring. In spring the concrete 
is allowed to thaw out, assisted by the application 
of water. 

Section 22 deals with the method of calculating 
the heat to be imparted to the water, sand and 
gravel, having regard to losses which will occur at 
various stages. The necessary formule are given, 
together with worked-out examples. 

In a section dealing with the extra cost of con- 
creting in winter, a table is given showing such 
extra cost in the case of 33 concrete structures in 
the United States. This table shows that, taking 
an average of the 33 structures, with an average 
percentage of 56-4 per cent. of winter concrete out 
of the total quantity of concrete, the average cost 
of the whole of the concrete was increased 6-75 per 
cent.; the cost of the winter concrete, when the 
winter concrete was made to carry the whole of 
the cost, was increased 13-85 per cent.; and the 

| total cost of the structures, including all other 
materials, was increased 1-18 per cent. 

Numerous references are made in footnotes to the 
authorities quoted in the text, and at the end of 
the book a bibliography is given, in which we 
note the inclusion of the names of several American, 
English and French investigators, these authorities 
also being referred to in footnotes to that part of 
the text where their researches are described. 


Thermodynamics Applied to Heat Engines. By E. H, 
Lewitt. London: Sir Isaac Pitman and Sons, Limited. 
[Price 12s. 6d. net.] 

This is a text-book, designed chiefly for use by 
engineering students, and covering the range of 
applied thermodynamics required for the London 
B.Sc. degree in engineering, and equivalent examina- 
tions. In a work of this kind the subject-matter 
|is of necessity almost standardised, and no great 
originality of material is to be expected. Instead, 
the merits of the book must be judged by the manner 
in which the subject is presented, by the clarity 
and precision in explanation, and by the general 
suitability of the book as a medium of instruction for 
readers approaching the subject for the first time. 
In these respects Mr. Lewitt’s book amply fulfils 
all requirements. 

The treatment of the subject follows normal 
lines. Starting with the properties and behaviour 
of perfect gases, the author proceeds to develop the 
ideal gas-cycles for engines and compressors. The 
properties of vapours are next considered, and pre- 
pare the way for chapters on steam engines, re- 
frigerators, and steam turbines. A chapter on 
fuels gives the necessary information regarding 
combustion calculations, and the book concludes 
with a section dealing with the internal-combustion 
engine. 

The methods of numerical calculation, which 
play so important a part in applied thermodynamics, 
are given due attention throughout the book, and 
are well illustrated by worked examples in the text, 
and by lists of problems following the chapters. 
Steam tables, in both centigrade and Fahrenheit 
units, are provided as appendices. A temperature- 
entropy graph for steam, and a Mollier total-heat- 
entropy diagram are also given, and although drawn 
| to a small scale should be of sufficient accuracy for 
the solution of ordinary problems. 





The wording of the text is capable of improvement 
in several places ; as for example on pages 254 and 
256, where it is implied that steam always enters 
the blades of a reaction turbine in a fixed direction. 
The author’s definition of a vapour on page 3 
excludes superheated vapour, and in this respect 
must be regarded as defective. Mr. Lewitt, like 
many previous writers, retains the idea that entropy 
is a quantity to which some mystery is attached. 
He states “‘ Entropy is an imaginary property of a 
fluid . . .,” and again, “ Entropy cannot be 
regarded as a physical property of a fluid; it is an 
imaginary property .’ This point of view 
seems likely to cause undue difficulty to the reader, 
and there does not appear to be any reason why 
entropy should not be regarded as being quite as 
real a quantity as, say, total heat. 

These are, however, minor points, and on the 
whole the book is well and clearly written. It is 
very well suited to its purpose, and should be a 
valuable aid to students and others who require 
an outline of applied thermodynamics which is 
reasonably complete, yet moderate in size and in 
price. 


INJECTION OIL ENGINES. 

TuE solid (or airless) injection engine, as distinct 
from the air-injection Diesel engine proper, has 
developed in a remarkable way in recent years and 
oil engines of the largest size, more particularly 
those applied to ship propulsion, are now built 
of the solid-injection type. This rapid develop- 
ment owes much to the large amount of investiga- 
tion work which has been carried out in connection 
with the phenomena taking place during solid 
injection. The problem to be dealt with was the 
development of methods which would replace the 
injection air in the atomisation and distribution 
of the fuel. The first of these duties is carried 
out by the injection pressure and the second by 
designing the combustion chamber in such a way 
that a suitable distribution of the injected fuel 
results. In setting out to obtain effective atomisa- 
tion by means of increased pressure, instead of by 
means of injection air, it would clearly have been an 
advantage to have an accurate knowledge of the 
degree of atomisation obtained when air is used. 
Actually, there do not appear to be any data 
available on the fineness of fuel drops produced 
by air injection. Careful tests were, however, made 
on the subject, from the solid-injection point of 
view, before this method was finally applied to large 
engines, and it is only by utilising the data on 
atomisation which has been established in con- 
nection with solid-injection, that the degree of 
atomisation obtained with air injection can be 
deduced. Information on fuel-particle size with 
air-injection obtained in this way is based on the 
assumption that combustion is equally good with 
either method. 

Prior to proceeding with the development of their 
large airless-injection engines, Messrs. Allgemeine 
Elektricitiits-Gesellschaft of Berlin instituted ex- 
haustive research work in order to investigate the 
various factors involved in the solid-injection 
process, such as injection pressure, back pressure, 
nozzle diameter, &c. In connection with this 
work an interesting and novel investigation of the 
degree of atomisation obtained under different con- 
ditions was made by Dr. P. Sass, the underlying idea 
of the work being the possibility of reducing fuel 
consumption by increasing the fineness of the spray. 
The method employed was to trap the fuel drops in 
a chamber containing glycerine and then to count 
them under a microscope, the chamber being 
arranged at a sufficient distance from the nozzle 
to enable the drops to have lost their high initial 
velocity and not to dissipate again on the trapping 
liquid. The apparatus used is illustrated in Fig. 1. 
The injection chamber is a steel casting furnished 
with glass sides 60 mm. thick. The fuel valve is 
fixed in the cylindrical casing situated above and 
at one end of the chamber. The small fitting pro- 
jecting horizontally at the near end of the chamber 
is a safety valve. A flat dish filled with glycerine 
in which the drops of fuel were caught was placed on 
the bottom of the chamber, the surface in which 
the drops were embedded being observed through a 
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| 
microscope provided with meshing so that their | atomisation is being obtained. If, on the other | with the satisfactory operation of marine oil engines. 


number and diameter could be observed. 

The degree of fineness of atomisation measured 
by this method is best illustrated by means of 
frequency curves of the type shown in Fig. 2. The 
diameters of the drops are plotted as abscisse and 
the corresponding number of drops which appear 
within the range of the microscope as ordinates, 
Either the absolute number of drops, as employed 
in Fig. 2, or the relative number, as in Figs. 3 and 8, 


may be utilised. If the curve obtained is narrow 


and pointed and the ordinate of the maximum point 
comes near to the zero reading, as in curve a of 
Fig. 2, it indicates that a fine and fairly uniform 














further to the right and the curve becomes flatter | 


und broader asin b, it shows that the atomisation 
is less uniform and coarser. A curve of type a 
should be aimed at for engine-fuel injection. 

\ large number of atomisation experiments were 
carried out with the apparatus, and from them 
useful data were obtained for assessing the import- 
ance of the various factors which influence airless- 
injection. It was found that the size of the drops 
depended mainly on the injection pressure. The 
lower the pressure the coarser the drops, and vice 


versa. This is clearly shown in Fig. 3, which gives 


curves for various injection pressures. In the | 
experiments from which these curves were obtained, | 
the diameter of the nozzle was 0-57 mm., the back | 


pressure in the injection chamber 10 atmospheres 
(gauge), and the speed of the fuel-pump shaft 90 
r.p.m. The diameter of the drops is given in yp, 
equal to , of a millimetre. Curve c is for an 
injection pressure of 350 atmospheres, ad for 280 
atmospheres, e for 220 atmospheres and f for 150 
atmospheres, these pressures all being gauge read- 
ings. As will be seen, the finest and most uniform 


atomisation was obtained with an injection pressure | 


|hand, the maximum ordinate of the curve lies 
of 350 atmospheres, at lower pressures the drops 
becoming larger and atomisation less uniform. 
Experience up till the present with marine solid- 
injection engines has suggested that an injection 
|pressure of 300 atmospheres is generally satis- 
|factory, but there has recently been a tendency 
somewhat to increase this. Such increase may 
prove advantageous, or necessary, with oil fuels 
which do not ignite easily. Photographs, magnified 
fifty times, showing the actual drops of oil relating 
to the four curves of Fig. 3 are given in Figs. 4 to 7. 

The size of the drops is also to some extent 
|influenced by the back-pressure in the injection 
chamber; the denser the medium into which the 
| fuel is injected, the finer the drops become. In the 
jcase of the airless-injection engine, this density is 
| dependent on the compression in the cylinder and 
the favourable effect on drop size can only be 





| 


missible back pressure. In usual practice, a com- 


pression pressure of from 30 atmospheres to 32 atmo- 


spheres, gauge, is not departed from by more than 
a few atmospheres upordown. An increase in com- 
| pression does not materially inprove the fuel con- 
sumption, while reduction may introduce unreliable | 
ignition, particularly at low external temperatures. 
The temperature in the combustion chamber is | 
usually considered to be about 525 deg. C., and 
this figure is probably fairly accurate, so that 
when the piston reaches its top position the air | 
|above it will have a density of some 10 kg. to! 


Fig. 2. FREQUENCY CURVES 
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11 kg. per cubic metre, and this figure does not 
| change perceptibly if the compression is changed to 


| 


some extent. There is thus no practical possibility 
of influencing fuel-drop size by modification of the 
back pressure. 

A point of importance, especially in reference to 
marine engines, is the question of the possible 
effect of engine speed on the degree of atomisation, 
owing to the slower motion of the fuel pump plunger, 
with a correspondingly retarded injection. This 
was investigated and results are plotted in Fig. 8. 
The diameter of the nozzle employed was 0-57 mm., 
the injection pressure was 280 atmospheres, and the 
back pressure in the injection chamber, 10 atmo- 
The speed of the fuel pump shaft 
for curve g was 90 r.p.m.; for curve A, 70 r-p.m. ; 
and for curve i, 45 r.p.m. It will be seen that the 
|drop in speed did to a certain extent result in an 
increase in the size of the fuel drops. Even with a 
drop in speed of 50 per cent., however, the atomisa- 
tion was sufficiently fine and uniform for proper 
operation, and, as with a fall in speed, more time is 
available for combustion, the coarser atomisation is 
compensated for, so that the effect does not interfere 


spheres, gauge. 


| Photographs of the fuel drops relating to curves g, 
\* and i of Fig. 8 are reproduced in Figs. 9 to 11. 

A feature of this experimental work of particular 
interest was the photographing of volatile drops of 
fuel. The arrangements employed are illustrated 
in Fig. 12. Illumination was supplied by a spark 
gap shown at the top of Fig. 12 and which can also 
be seen to the right of Fig. 1. The object further 
to the right in the latter figure is a parabolic mirror. 
The camera, which is indicated at the bottom of 
| Fig. 12, was fitted with a powerful lens so formed 

that only a layer of drops 0-2 mm. thick was sharply 
defined, the layers in front and behind appearing 
| rather indistinctly. Of the three positions of the 
camera shown in Fig. 12, only that furthest to the 
right could be effectively utilised. Opposite this 
position, the speed of the drops had decreased to 
about 20 m. per second. At the other end of the 
chamber, the velocity of the drops was too great 





| utilised to a limited extent, depending on the per- | 


Fig.3. FREQUENCY CURVES AT VARIOUS 
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to permit of taking a sharp photograph. As a 
| magnification of ten to one was used, the drop 
| velocity of 20 m. per second was equivalent to a 

speed of 200 m. per second and a spark of very 

short duration had to be used. Actually its dura- 
tion was estimated at 10—’sec. Two of the photo- 
graphs obtained from flying drops are reproduced 
in Figs. 13 and 14. These clearly illustrate the 
effect of the viscosity of the fuel. In Fig. 13 the 
viscosity was 1-78 Engler at 20 deg. C., and in 
| Fig. 14, 13-8 Engler at 20 deg. C. In both cases 
the speed was 200 m. per second, and the movement 
is from right to left. The more highly viscous oil 
| of 13-8 Engler degrees gave rise to an atomisation 
in which the diameter of the drops was from two 

to three times greater than with the thin 1-78 
| Engler degrees oil. This explains the fact, well 

known in the operation of marine oil engines, that 

more viscous oils require preheating, in order to 
reduce their viscosity and, correspondingly, the 
diameter of the drops. 

In Figs. 13 and 14, the drops, looked at from one 
side, appear to be spherical. It is possible, how- 

lever, that volatile drops of this kind depart from a 
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THE LATE MR. J. STRACHAN, C.M.G. 


Tue untimely death of Mr. John Strachan, C.M.G., 


| has recently been reported from Trinidad, British West 
| Indies, whither he had proceeded only a short time 
|ago to take up the position of Director of Transport, . 








Fie. 13. 


truly spherical form, and in an interesting paper by 
Kliisener*, recently published, it is argued, on mathe- 
matical grounds, that under the influence of surface 
tension, excess pressure on the front side and a 
vacuum behind, they change into rotating bodies 
of the form shown in Fig. 15. It will probably 


never be possible to confirm this hypothesis photo- | 


graphically since the method is applicable only to rela- 


tively slowly moving drops in which deviation from | 


the spherical shape will hardly be perceptible. In 
actual engines, ignition and combustion begin within 


a few centimetres from the nozzle and cause further 


deformation of the drops, so that the spherical form 
is probably quickly destroyed. American in- 
vestigators have supplied valuable information 


bearing on the actions occurring during atomisa- | 
For instance, Schweitzer and de Juhasz, of | 


tion. 
the Pennsylvania State College, have investigated 
the structure of a fuel jet. Their work shows that 
such a jet is of much greater density in the centre 
than near the surface. As in illumination problems, 
the term luminous flux is defined as the relation 
between quantity of illumination and time, so in the 
same way the drop flux in a jet can be defined as the 
ratio of fuel quantity to time. The drop flux in 
relation to the unit solid angle of the jet provides 








* Zeit. V.DI., vol. 77 (1933), page 171. 








Fig. 14. 


|a measure for the jet density. Schweitzer and de 
Juhasz established that the jet density is about | 
| twenty times as great on the axis of a fuel jet as at 
| the circumference. A high mean deasity exists 
| even at a considerable distance from the nozzle and 
| it is only at a distance of 25 cm., or more, that the 
|jet begins to break-up in the middle. It may, 
| therefore, be safely assumed that the jet first begins 
to burn at its outer surface, the combustion gradually 
spreading towards the nucleus. This substantiates 
|the correctness of the measures, which have long 
| been practised in solid-injection engines, of ensur- 
|ing a continual fresh supply of oxygen to the jet 
by creating a suitable movement of the air, so that 
the inner denser parts of the jet may gradually 
become ignited. 








THe Canntinc River Dam, WesTERN AUSTRALIA. 
The construction of the Canning River Dam has recently 
been authorised by the Western Australian Government. | 
It will provide additional water for the City of Perth, 
and, it is stated, will cost 1,260,000. 





| near Rotherham. 


|after a long and distinguished career in Ceylon ahd 


Malaya. He was the son of the late Mr. John Strachan, 
A.M. Inst.C.E., and was born on May 22, 1877. Mr. 
Strachan was educated at The Hermitage, Bath, and 
after spending a further two years in private engineering 
study, entered upon a pupilage of three years under his 
father in 1895. His first practical work was that of 
widening the Manchester, Sheffield, and Lincolnshire 
Railway, afterwards the Great Central, and now the 
London and North Eastern Railway, through the 
town of Sheffield, and the construction of a new line 
The years 1898-1900 were spent as 
contractor’s assistant engineer, under his father, on 
the widening of the Trent Valley line of the London 
and North Western Railway and the widening of the 
Metropolitan Railway between Harrow and Wembley 
Park. During the succeeding three years, Mr. Strachan 
was engaged on the construction of canals and dock 
and foreshore reclamation works at Cardiff, on the 
building of wharves on the Thames at Limehouse, and 
on various other construction works. Returning to 
railway work in 1903, he was successively occupied 
on the construction of 27 miles of light railway between 
Welshpool and Oswestry, the widening of the Bolton 
to Bullfield line on the Lancashire and Yorkshire 
Railway, and the widening of the line between Man- 
chester and Longsight on the London and North 
Western Railway, all of which works were executed 
under the direction of his father. 

Mr. Strachan proceeded overseas in 1911 to take 
up the appointment of chief assistant engineer to 
Mr. F. A. Cooper, Director of Public Works of the 
Ceylon Government, and was mainly occupied on the 
Ceylon water scheme during the succeeding three 
years. From 1914 to 1920 he served as chief engineer 
on the Colombo Lake Project, and in the latter year 
became Assistant Director of Public Works. Shortly 
afterwards, however, he was appointed to a similar 
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position in the Federated Malay States, and was 
promoted to the rank of Director of Public Works and 
Chairman of the Electrical Board of the Federated 
Malay States in 1923. He was afterwards appointed 


general manager and chief engineer of the Federated | 


Malay States Railways, Kuala Lumpur. For his 
services he was made a C.M.G. in 1933, and after 
spending a short period at home, left a few months 
ago to take up the position of Director of Transport, 
Port of Spain, Trinidad, which he was holding at 
the time of his death. Mr. Strachan became a member 
of the Institution of Civil Engineers on March 9, 1920, 
and a member of the Institution of Structural Engineers 
in the same year. He was made a member of the 
Institute of Transport on May 7, 1928. 


THE LATE MR. W. E. LLOYD, M.C. 


It is with regret that we record the passing, at the 
early age of 50, of Mr. William Edward Lloyd, M.C., 
engineer to the County Borough of Newport (Mon.). 
Mr. Lloyd, who died on February 10, at Caerleon, 
Newport, was born on July 28, 1884, and was educated 
at King Edward’s Royal Grammar School, Guildford. 
He served his pupilage under Mr. C. G. Mason, borough 
engineer of Guildford, from 1902 to 1905, and later, 
as a member of his staff, supervised, as resident 
engineer, a number of water, sewerage and surface- 
water drainage schemes at Guildford. In 1909, he was 
appointed resident engineer on a combined sewage- 
pumping scheme, in which a refuse destructor generated 
steam and drove an air compressor, which, in turn, 
actuated nine sets of automatic sewage ejectors. This 
work was carried through to a successful conclusion 
entirely by Mr. Lloyd. In 1911, he was responsible for 
extensions and alterations at Guildford sewage works, 
and was also engaged on various schemes connected 
with the town’s water supply; in the following year, 
he was appointed deputy borough engineer of Guild- 
ford. 

Mr. Lloyd received a commission in the Royal 
Garrison Artillery in 1915; he afterwards rose to the 
rank of major, and was awarded the Military Cross. In 
1919, he transferred to the Royal Engineers and became 
chief mechanical engineer in charge of the broad- 
gauge railway-wagon erecting and repair shops of 
the British Expeditionary Force in France, in which 
4,000 men were employed. Returning home in 1920, 
Mr. Lloyd joined the staff of a firm of contractors, and, 
ax contractor's engineer and agent, was placed in charge 
of a number of important works. These included a 
water scheme at Sutton Coldfield for the City of Bir- 
mingham, several sewage and sewage-disposal schemes 
in various parts of England, and the Talybont water 
scheme of the Newport Corporation. In October, 1924, 
he was appointed borough and water engineer of New- 
port, which position he was occupying at the time of 
his death. During the intervening years, he was 
responsible for the construction of bridges, wharf 
walls and other engineering works within the borough. 
Mr. Lloyd became an associate member of the Institu- 


tion of Civil Engineers on January 1, 1910, and rose | 
to full membership rank on January 12, 1926. He | 


became a member of the Institution of Municipal and 
County Engineers in 1925. 
THE SOCIETY OF GLASS 
TECHNOLOGY. 


Tue 158th meeting of the Society of Glass Tech- | 


nology was held in the Coal, Gas and Fuel Industries | 
Department of the University, Leeds, on Wednesday, 
January 17, 1934, the President, Mr. G. V. Evers, 
being in the Chair. Two papers were presented, the 
first entitled 
Reactions in the Formation of a Soda-Lime-Silica 


Glass,”’ by Mr. R. F. R. Sykes, B.Sc., and Professor W. E. | 


S.Turner. In hisintroduction, Professor Turner referred 
to the study of the effect of heat on some glass-making 
materials alone, and then when heated together. He 
dealt with the effect of heat on calcium carbonate and 
sodium carbonate alone, then with the behaviour of 
the two-component mixtures calcium carbonate-silica, 
and sodium carbonate-silica. Calcium carbonate could 
be completely decomposed by heat alone at 610 deg., 
but sodium carbonate showed measurable decomposi- 
tion only at temperatures approaching 1,000 deg. When 
mixed with silica, however, sodium carbonate lost all 
its CO, at temperatures as low as 390 deg. Increasing 
the proportion of silica increased the rate of decom- 
position ; in all cases a surface skin of sodium silicate 


was formed of varying thickness on the silica grains. | 


The decomposition of calcium carbonate was accele- 
rated by the addition of silica, but in this case the 
action was thought to be different, in that no appreciable 


silicate formation was evident until temperatures above | 


1,000 deg. were reached. It was suggested that silica, 
in this instance, acted as a catalyst, as a similar effect | 
was obtained by the use of gold and other che mically | 
indifferent substances. 





‘Further Studies of the Fundamental | 
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Extension of the investigation had been made to | continue the present system of side loading. As a 
include the three component mixtures Na,CO, ; CaCO, ; | ferry service calls for a substantial ship, no special 
4Si0,, and Na,CO, ; CaCO, ; 6Si0,, of which the latter | attempt has been made to achieve lightness in con- 
corresponded to a commercial glass. The rate of de- | struction, especially as this vessel and her sister ship, 
composition of the second mixture was greater than|the Queen Margaret, which will take up the service 
that of the first at temperatures ranging from 600 deg. | within a day or two, will have to run seven days 
to 800 deg., again confining the accelerating action of | a week, except when off service for survey once a year. 
silica. The effect was least marked at the higher | The decks have been built to carry motor vehicles with 
temperatures. In order to obtain clear glasses from |a tare weight not exceeding 5 tons, and as the loaded 
|these mixtures, a temperature of 1,400 deg. was | weight of such vehicles may amount to nearly 11 tons, 
needed for the one richer in silica, while 1,300 deg. | all parts have been designed to sustain a rolling load of 
sufficed for the other. It was suggested that the rates | this amount with a reasonable margin. 
of reaction in the three component mixtures were the| As regards construction, the Robert the Bruce is 
sum of the reactions of the components taken singly noteworthy in that she is the first all-electric-welded 
and in pairs. | vessel to be built in Scotland. The hull was pre- 

The second paper, entitled “The Application of | constructed in large sections in Messrs. Denny’s welding 
Statistical Methods to the Quality Control of Manufac- | shed, and the largest possible plates were used in order 
tured Products: The Planning of Statistical Tests,” was to obtain the maximum economy. The flanged floor 
presented by Mr. B. P. Dudding, M.B.E., A.R.C.Sc., and | plates, intercostals and girders on which the engines 

I. M. Baker. When reading the paper, Mr. Dudding | are mounted, were welded directly to the shell, no angle 
emphasised that statistical theories were mathematical | connections being used. The frames and beams are 
deductions from definite concepts. In a previous | of ordinary angle section and are fitted to the plating. 
paper he had explained that whilst these various | Where possible, the beams were fitted in one length for 
theories helped to predict the characteristics of a | the entire width of the sponsons, the shell being slotted 
measured quality in a sample chosen from a large|where necessary. The bottom panels in way of 
population when the quality of the population was|the machinery space include the bottom plating, 
known, the reverse process, deducing knowledge of a | floors, intercostal side and centre girders, and engine 
population from measured characteristics of samples, | seatings. The shell butts extend across the ship and 
was more open to difficulties and criticism. However, | are fitted edge to edge. For convenience in erection, 
it is this reverse process that has to be attempted by | frame brackets were fitted throughout the machinery 
production engineers when estimating the quality of a | space, and were welded in long panels in conjunction 
production by making tests on a limited number of| with the bilge plating. The bottom floor and side 
samples—limited by economic factors. The distribu- | frame overlaps these frame brackets, holes being punched 
tions of quality measures of samples from Gaussian or|in them for erection purposes. The side shell and 
‘normal ” populations have been discussed by mathe- | frames in way of the machinery space were also pre- 
maticians, and Mr. Dudding gave two illustrations of | constructed in suitable panels, while the midship panel 
data which had approximately Gaussian distribution, | included local strengthening in way of the plummer 
namely, (1) tests on the strength of glass tubing, and | blocks. The bottom panels forward and aft of the 
(2) the voltage on a town distribution scheme. A model | machinery space are similar in construction to those in 
was also shown in which small beads fell from an orifice | the machinery space, except that the shell plating is 
over a series of obstacles. The beads after falling, | curved and frame brackets are only fitted in way of the 
heaped themselves approximately in a Gaussian dis-|sponson struts. The side shell plating forward and aft 
tribution. Conscious control of the various operations | of the machinery space is fitted in vertical strakes 
in the manufacture of a product often tended to yield | two frame spaces long with overlapped butts and seams. 
a “normal” distribution in a measured characteristic. |The frames and shell plating in this part of the ship 

Mr. Dudding proceeded to answer some questions | were erected separately and welded in place after fairing. 
which had been raised in the discussion on his previous | The side frames overlap the floors and beams or beam 
paper. He indicated that the “ population” of | knees, and erection holes were provided at their ends. 
articles tended to be determined in industry by some | The deck-plating beams, curtain plates, knuckle plates 
rational grouping, such as the output from some par- | and deck girders were included in the deck panels. Where 
ticular machine or operator. Technical knowledge was | possible, the beams extend from side to side, the butts 
essential in making a choice as to what should be called | and seams of the deck plating being fitted edge to edge. 
the “ population.”” Mr. Dudding passed on to indicate | Each bulkhead was completed in the shed as one 
factors which had to be considered in determining the | welded panel, the stiffeners being flat steel bars, which 
number of individuals in test samples from the manu-| were increased to deep angles and welded to the 
factured product. He indicated that the quality of the | plating in way of the deck girders. The deck erections 
product could change in three ways :—(1) Average | were welded in as large panels as possible. The last 
constant, but increase in standard deviation of | panel to be pre-constructed was the navigating bridge. 
“spread.” (2) The spread constant, but the average | This included the bulwarks, wheel house and wing cabs 
to rise or fall. (3) The average and the spread to|in one complete section. It was lifted on board in one 
increase and/or decrease. By means of paper models | piece after the machinery had been shipped, and was 
illustrating case (1), Mr. Dudding showed that by |connected to its supporting struts, which had pre- 
taking a very large number of individuals in each test | viously been placed in position. The heaviest panel 
sample, it would be possible to determine quite small|to be completed in the shed was the portion of the 
changes in the quality of the product. In practice | bottom shell which contained the main engine seating. 
such procedure would be found impossible on account | This was 16 ft. 6 in. fore and aft by 24 ft. athwartships. 
of the cost. The models were used to show that | The largest panel was one of the completed deck sections. 
as the number of individuals in the sample was reduced | which measured 18 ft. by 46 ft. All the details of the 
an element of uncertainty was introduced but that by | construction were carefully considered in conjunction 
a compromise in the number of samples utilised, coupled |with the British Corporation before any work was 
| with some retesting when the data indicated doubt as | commenced, and the only major alteration subsequently 
| to the quality of the product, it was possible greatly to | made was to increase the size of the pre-constructed 
reduce the amount of testing so as to bring it within | section. The advantages of completing as much work 
practical limits of time and cost, and still maintain a | in the welding shed were so great that they outweighed 
high degree of probability that the small change in| the inconvenience of handling such large sections. 
quality would be detected. As regards equipment it will be seen from Figs. 1, 4 
and 6 that a passenger shelter is fitted in the poop with 
a passenger promenade deck above. The crew are 
THE DIESEL-ELECTRIC PADDLE per im the forecastle, the intervening space on the 

FERRY BOATS ‘* QUEEN MAR-- | main deck being utilised for vehicles, which will be 

GARET”’ AND ‘‘ROBERT THE loaded and unloaded over a double gangway. These 


yp? gangways, of which there is one on each side of the 

BRUCE ”’. Teac are operated electrically and are hinged so 

Tue paddle ferry boat, Robert the Bruce, which has | that when drawn in they form part of the bulwarks. 
been built by Messrs. William Denny and Brothers, |They are constructed of separate narrow fingers of 
Limited, Dumbarton, for carrying passenger and | channel sections which are slightly curved and stiffened 
vehicular traffic across the Firth of Forth between | on the under side, so that they readily accommodate 
North and South Queensferry, and has recently com- | themselves to the sloping piers and to any alteration 
pleted her trials, is interesting from the points of view | in level caused by changes in the trim, list or state of 
| of design, construction, and type of propelling machinery. | the tide. They have a total fore and aft length of 
She is 149 ft. long overall, by 28 ft. broad moulded, and | 15 ft. and are designed to deal with axle loads up to 
is 7 ft. 10 in. deep, the breadth over the sponsons being | 74 tons. Opposite the gangways on the main deck 
about 47 ft. 8 in. Her general lay-out will be clear | is an electrically-operated turntable 20 ft. in diameter, 
| from the plan, elevation and sections which are repro- | which will be used to handle motor "buses and large 
duced in Figs. 4 to 8, on page 290. Owing to the arrange- | cars and thus to facilitate manceuvring on deck. Warp- 
ment of the piers and the contour of the neighbouring | ing will be effected by two electric capstans, one at 
| shores, it has been necessary to limit the load draught to | each end of the vessel. These capstans are fitted on 
4 ft. 3in., while, owing to the cost of reconstructing the | one side only, as normally berthing will be effected along 
present jetties, it has been essential to forego the | the same side of the jetties. To prevent loss of time 
| advantages of end loading and discharging, and to|due to turning at the terminals, the ship has been 
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“QUEEN MARGARET.” 


CONSTRUCTED BY MESSRS. WILLIAM DENNY AND BROTHERS, LIMITED, SHIPBUILDERS, DUMBARTON. 


























Fic. 2. 





Fie. 1. ComMPLeTED VESSEL. 





Main Propetiting Unit anp AUXILIARY GENERATOR. 

















Fie. 3. 


made double-ended and is fitted with a rudder at each 
end. The rudder not in use will be held in the fore 
and aft position by a locking pin, which will be operated 
electrically from the bridge. Navigation will be 
facilitated by the use of two searchlights. The Queen 
Margaret is constructed on normal lines, but with the 


AUXILIARY GENERATING AND Pumprne Set. 


exceptions noted below is otherwise similar to Robert 
the Bruce. A view of this vessel on her trials 
appears in Fig. 1, above. The Robert the Bruce left 
the Clyde for the Forth, via the North of Scotland, 
last Friday. 

Paddle-wheel propulsion was primarily chosen for both 





| ships because it enabled the contract speed of 10 knots 


to be obtaincd with the shallow draught of 4 ft. 3 in., 
and because two independently driven shafts made 
manceuvring much easier than would have been 
possible with a vessel fitted with two screws at each 
end. Though at first it was proposed to use steam- 
driven machinery of a type similar to that installed 
on the present ferries, it soon became clear that this 
would necessitate the extension of the boiler and 
engine casings above the main deck. This would 
have led to serious reduction in the space available 
for vehicles and interference with rapid manceuvring. 
To overcome these disadvantages attempts were made 
to design a ship with the boiler as near one end and the 
paddles as near the other end as possible, but this 
solution introduced certain engineering difficulties 
without greatly increasing the amount of deck space. 
In the end, therefore, the Diesel-electric drive was 
chosen, since with this system two engines running at 
750 r.p.m. could be conveniently installed entirely below 
deck, so that no casing in the centre line was necessary. 
It is true that the plant is somewhat higher in first 
cost, but it is lighter, and, as it is proposed to shut 
down the main engines while the vessel is lying along- 
side the jetties, their running time will not exceed 30 per 
cent. of the total time. It will therefore be possible 
to reduce the fuel bill. 

The layout of the main propelling and auxiliary 
machinery will be clear from Figs. 9 to 12, on page 291. 
As will be seen, power for the propulsion is obtained from 
two Diesel-electric sets, one of which is illustrated in 
Fig. 2. Each set consists of a vertical eight-cylinder 
four-stroke single-acting airless-injection engine, which 
was constructed by Messrs. Davey, Paxman and 
Company, Limited, Colchester, and is coupled to a 
main and auxiliary generator. The cylinder diameter 
is 63 in., and the stroke 10 in., the speed being 
750 r.p.m. The main generators, which, like the rest 
of the electrical equipment, were manufactured by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, are each connected 
to a motor, which runs at a speed of 270 r.p.m. when 
developing full power and is coupled through a Well- 
mann-Bibbey coupling and chain gearing to one paddle- 
shaft. The gearing, which was supplied by Messrs. The 
Renold and Coventry Chain Company, Limited, 
Didsbury, Manchester, has been designed to give good 
efficiency in either direction of rotation, and is arranged 
so that the paddle-wheel speed is about 45 r.p.m. at 
full power. Normally the paddles rotate independently 
of each other, so that rapid manceuvring is facilitated. 
Though under normal conditions one generator will 
supply its own motor, should either a generator or 
a motor be out of commission it will be possible to 
couple the two paddle-wheels together by a cross shaft 
and to drive both from one motor. A safety cut-out 
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DIESEL-ELECTRIC PADDLE FERRY BOAT 


CONSTRUCTED BY MESSRS. W 














ILLIAM DENNY AND BROTHERS, LIMITED, 


(For Description, see opposite Page.) 


Fig. 11. 
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LETTERS TO THE EDITOR. 


KNOCK RATING AND DIESEL 
FUELS. 


To THE Eprror oF ENGINEERING. 

Sir,—We have been very much interested by your 
editorial of September 15th, 1933, on the above subject, 
and the comments on it by Mr. A. W. Pope in your issue 
of January 26, page 102. 

In matters of fuel investigations we must distinguish 
between three classes of research: The first class is 
that of pure scientific research, mainly of a physico- 
chemical character, carried out by means of special 
apparatus or engines equipped for this general research 
(e.g. flame photography) ; the second class is that of 
simplified engine research as based on the determina- 
tions of one or a few particular quantities or magni- 
tudes, mostly represented by some “index” (e.g. 
bouncing-pin research work); the third class is that of 
the purely routine test, for which a test method has 
been standardised and the only variable is the fuel (e.g., 
routine octane rating). 





The second and third classes are often barely dis- 
tinguishable as regards the means employed, and their | 
importance in comparison with the first class lies mainly 
in the almost overwhelming amount of material i 
has to be worked out as soon as any light has been 
thrown on the problem by the first class of investiga- | 
tion. Also, the second and third classes mostly 
furnish fresh material for the first class. 

In the matter of Diesel fuel research there is as much 
need of methods coming within the second and third 
classes as there is in the case of petrol research. We 
were very well satisfied with our (second class) method 
of testing Diesel fuels on the Thomassen engine, when 
we heard of the Diesel conversion of the C.F.R. petrol 
engine as carried out by Messrs. Pope and Murdock, of 
the Waukesha Motor Corporation, and we immediately 
tried it as we realised the great advantages this 
well-known engine has for standardised routine tests. 
However, we found that this first form of conversion 
was not quite satisfactory for tests under “‘ own power,” 





although useful work could be done by applying the 
“critical compression ratio” test. We have there- | 
fore, in collaboration with Mr. Pope, designed a new | 
combustion chamber arrangement for this unit and it is 
to this modification that Mr. Pope refers in his letter, 
as having been adopted in the United States for work- 
ing out further rating methods. This combustion | 
chamber, being of the swirl type and with variable | 
compression ratio, has given very good results, both | 
when running under “own power” (delay period | 
method) and when applying the critical compression 
ratio method. 

For the first method it has been found possible to 
make use of the well-known bouncing pin and knock 
meter, which makes operation very simple indeed for 
anyone conversant with petrol testing methods. Thus 
an excellent engine has been developed for Diesel fuel 
research of the second anp third classes, quite compar- 
able with the C.F.R. petrol engine for petrol research, 
and this should be considered an important advance. 


We have the honour to be, Sir, | 


Yours faithfully, 
G. D. BorrLaGe. 
J. J. Broeze. 
Proefstation ‘‘ Delft.” 
Delft, Holland. 
February 28, 1934. 








CALCULATION OF TORSIONAL 
VIBRATION STRESSES OF MARINE 
OIL-ENGINE INSTALLATIONS. 


To THe Eprror oF ENGINEERING. 


Str,—It is interesting to note in ENGINEERING of the 
16th ult., page 167, Mr. Wilson’s experiences in calcula- 
ting engine damping factors and also his comparison of 
two methods for obtaining approximate solutions to 
the problem of stress calculation in torsional resonance 
conditions. 

The conclusion he comes to with regard to hysteresis 
damping does not appear to be logical. He says in 
one part that hysteresis damping may be regarded 
as a powerful means of checking the growth of vibration 


and then, later, after applying Dr. Dorey’s results for ' 
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elastic hysteresis, finds that the hysteresis energy 
would require to be greatly increased to account for 
the total energy of vibration. 

This he explains by introducing the so-called apparent 
damping due to cyclic speed variation. Now, this 
cyclic effect as used by Mr. Wilson, is the speed fluctua- 
tion usually associated with mass-systems which have 
no flexibility. It is only safe to employ this coefficient 
in elementary cases where the engine speed is well 
clear of all criticals. At important criticals it is not 
correct to use it, as it does not exist in the usual simple 


|form. To be exact, its effect can only be taken into 


account by combining the forced vibrations of all the 
component forcing torques. At the important criticals 


lit will be found that the effect of all the orders other 


than the critical is of minor importance, giving only 
slight distortion to the torsiograph record. 

An excellent example of this effect is to be seen in the 
very complete analysis of the “ Torsional Resonance 
Characteristics of a Twelve-Cylinder V Aero Engine,” 
by Carter and Muir (R. and M. 1304). Incidentally, 
it will also be noticed in Carter and Muir’s work that 
they find elastic hysteresis to account for only a small 
fraction of the damping present. 

Again, the value of the “ coefficient of speed fluctua- 
tion’’ chosen by Mr. Wilson in the example of the 
six-cylinder, four-stroke cycle, single-acting engine, 
is ,;. This would mean an amplitude variation due 
to this so-called irregularity of + ,},, radian, threc 
times per revolution. Now, this is of the same magni- 
tude as the measured amplitude + ,}, radian, at the 
74 order critical, and should this be the case, then the 
torsiograph record would show as large a third order 
as the 74 order. Examination of the actual torsio- 
graph records of the 7} order critical taken on this 
engine does not bear this out. Hence, in the example 
chosen, the introduction of such an arbitrarily chosen 
factor as ,',, and its employment at resonance in support 
of hysteresis damping renders the process open to 
criticism. 

I am, 
Yours faithfully, 
J. F. SHANNON. 
The Royal Technical College, 


Glasgow, C. March 1, 1934. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quted in all cases. 

Transformer-Oil Apparatus. 
former-oil drying and testing apparatus. 
Zealand Public Works Department, Wellington ; 
(Ref. No. A.Y. 12,252.) 

Ineulated Cables.—The supply of insulated cables re- 
quired during the year commencing July 1, 1934. The 
Indian Stores Department, New Delhi; March 22. 
(Ref. No. A.Y. 12,254.) 

Dragline Excavator.—-The supply of a dragline-type 
excavator suitable for removing sand, etc., from irrigation 
channels in the Murrumbidgee area. The Water Con- 
servation and Irrigation Commission of New South Wales, 
Sydney; April 9. (Ref. No. A.Y. 12,258.) 

Switchgear.-The supply of 11,000-volt metal-clad 
switchgear for New Farm Power House The Brisbane 
City Council, Tramways Department; April 6. (Ref. 
No. A.Y. 12,259.) 

Electric-Light Poles.—The supply of 1,300 tubular steel 
electric-light poles. The City of Cape Town Electricity 
Department; March 28. (Ref. No. G.Y. 13,519.) 
Cut-Outse.The supply and delivery of 3,000, 
25-ampere, iron-clad service cut-outs. The City of Cape 
Town Electricity Department March 28. (Ref. No 
A\.Y. 12,260.) 

Overhead Line Material._-The supply of overhead-line 
material, comprising insulators, galvanised-iron spindles, 
straps, bolts, &e. The City of Cape Town Electricity 
Department; March 28. (Ref. No. A.Y. 12,261.) 

Crop-Spraying Machines.—The supply of 212 spraying 
machines and 200 double-action powder dusters for crop 
»yrotection The Egyptian Ministry of Agriculture ; 
farch 29. (Ref. No. A.Y. 12,263.) 

Tubes. The supply of weldless steel tubes 2in. and 
fin. in external diameter for superheaters ; 
weldless steel and naval-brass tubes § in., and | in 
external diameter to be used in heat interchangers between 
crude petroleum and fuel oil. The Argentine State Oil 


The supply of a trans- 
The New 
May lI. 


Service 


steam 
] in., 


fields ; March 28 (Ref. No. G.Y. 13,516.) 
Turbo-Alternator Set.-The supply, delivery, and 
erection of a pass-out steam turbo-alternator set with 


self-contained condenser and circulating water pump, or, 
alternatively, a steam reciprocating engine set The 
Metropolitan Meat Industry Commissioner, Homebush 
Bay. New South Wales ; April 3. (Ref. No. G.Y. 13,517.) 

Motor Vehicles..—The supply of one, or more, ten-ton, 
six-wheel, forward-control type, and/or bonneted-type, 
motor vehicles. The South African Railways and Har 


bours Administration, Johannesburg; April 30. (Ref 
No. G.Y. 13,518.) 
Motor-Vehicle Chassis._The supply of two 40-pas 


senger, six-cylinder-engined, four or six-wheeled chassis, 


and one 26-28 passenger six-cylinder-engined four 
wheeled chassis. The South African Railways and 
Harbours Administration, Johannesburg; April 30 
(Ref. No. G.Y. 13.520.) 


Permanent-Way Trolleys. 
way-gang platform trolleys and 
track of one-metre gauge. The Argentine State Rail 
ways; April 4. (Ref. No. G.Y. 13,522.) 

Turbo- Alternator The supply, delivery, and erection 
of a 5,500-kW turbo-alternator and condensing plant. 
The City Electrical Engineer, Melbourne City Council ; 
April 23. (Ref. No. G.Y. 13,524.) 

Electrical Material.—The supply of miscellaneous 
electrical material, including copper wire and cable, 
ebonite, flexible cord, fuses, insulating tape, iron tubing, | 


The supply of 20 permanent- 
16 pump trolleys, for 


| ing trade, notably among textile machinists, electrical- 


lampholders, globes, insulators, switches, and circuit | 
breakers. The Argentine State Oilfields, Buenos Aires; | 
March 26. (Ref. No. A.Y. 12,266.) | 

Spring Steel Wire.—A firm of harness manufacturers | 


in Winnipeg is desirous of receiving quotations from | 
United Kingdon manufacturers of spring-steel wire | 
between 8.W.G. 6 and 9 (about th in. in diameter) for 
use in the manufacture of kling snaps. (Ref. No. G.Y. 
13,515) 


Tue CommerciaL Motor Users’ Assoctation.—-The 
thirtieth anniversary luncheon of the Commercial Motor 


| 
| 


Users’ Association, 50, Pall Mall, London, S.W.1, will | 
take place at the Savoy Hotel, London, W.C.2, on| 
March 14. Mr. 8. N. Horne, president of the Association, | 


will be in the Chair, and the principal guest will be 


H.R.H. The Duke of York. | 


Competition ror Turnep Work.—The Worshipful | 
Company of Turners, of London, are to hold a competition | 
in April, when prizes and rewards will be offered for | 
turned work in metal and alloys, in wood, ivory or other 


non-metallic material, and also in pottery. There are 
numerous classes in the competition for workmen, 
apprentices, students and amateurs, while the prizes 
are both numerous and of substantial value. In many 


cases silver or bronze medals accompany a money prize, 
while a number of trophies and challenge cups are also 
to be awarded. Further information may be obtained 
from the Clerk, The Worshipful Company of Turners, 
Broad-street House, Old Broad-street, London, E.C.2. 
Competitors should note that all objects must be delivered 
free at the Guildhall, Lonion, E.C.2, addressed to the 
honorary secretary, The Turners’ yo al Prize 


Competition, not later than Saturday, April 7. 





| firms, are considering the opening of their No. 4 Foundry 


and India was again providing business. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 
Scottish Steel Trade.—Quite a healthy tone prevails 
in the Scottish steel trade at the present time and order 
books have been gradually filling up during recent weeks 
as specifications for plates &c., against bookings for 
new tonnage, have been coming in fairly freely. The 


CONTRACTS. 


Messrs. S. Denison anp Son, Liwirep, Hunslet 
Foundry, Leeds, 10, have received an order from the | 
Egyptian Government for a 100-ton compression-testing 
machine to be employed for testing concrete cubes in 
connection with the Gebel Aulia Dam. 


Messrs. Dorman, Lone AnD Company, LiMiTED, : : : 
55, Broadway, London, 8.W.1, have recently been outlook for yhoo <4 =< wd a Sees 
awarded contracts for the supply and erection of the | ©OD8iderably during the month of February, by the placing 
. of orders for no less than seventeen vessels, eight of which 


steel frames of four cinema theatres, at Chadwell Heath, | 


Southampton, Margate, and Chelmsford. will be built on the Clyde. This represents a goodd 


tonnage of steel material, but although the home deman 
is thus much better, export business shows little sign 
| of expansion. In the black-steel sheet trade, the outlet 


BOOKS RECEIVED. | for heavy gauges continues good and most makers are 
Mechanical Pocket Book and | 


The “ Practical Engineer ” | well employed, but there has been no improvement 
Diary, 1934. Edited by E. G. Brcx. Oxford: | jin the demand for light sheets for export. Prices show 
University Press. London: Humphrey Milford. no change and are as follows :—Boiler plates, 91. per ton ; 


[Price 2s. 6d. net.] ship plates, 81. 15s. per ton ; sections, Sl. 7s. 6d. per ton ; 


The “ Practical Engineer" Electrical Pocket Book and | black steel sheets, t-in., 8l. 10s. per ton, and 24-gauge, 
Diary, 1934. Edited by C. Arnotp. Oxford: | 101. 5s. per ton, in minimum 4-ton lots; and galvanised 
University Press. London Humphrey Milford. | corrugated sheets, 24-gauge, 12/. 15s. per ton, in minimum 
[Price 2s. 6d. net.} 4-ton lots, all delivered at Glasgow stations. 


she / soe rear Beck of Bes . - ond Learned ecretees | Malleable-Iron Trade.—Business in the malleable-iron 
of Great Britain and Ireland, 1933. London: Charles 


Griffin and Company, Limited Price 10s. net.] | trade of the W est. of Scotland is a shade better, and 
Acoustique. By Aprien Focn. Paris: Armand Colin. makers are benefiting a little from the activity at the 
[Price 50 &. BO centimes shipyards. Inquiries for export are of small account, 
+ . but buyers for Canada may come into the market before 

De Invloed van de Getijbeweging van zeeén en Getijrivieren . : 


: : long. The re-rollers of steel bars are still very quiet. 
op de Stijghoogte a - nag ~ a IR. J. H. but during the past week or so there has been a little 
oy WENTZ he Hague ir. Ir. J. . Steggen- more business passing. The following are the current 
weutz , . ~ 

. market quotations :— Crown bars, 9l. 15s. per ton for 

Rohrhydraulik Lligemeine Cirrundlagen Forschung a ph mem ond @. Se per ton rn eupest . end 

: sy De tne tnees ‘ ne oe ~~. | re-rolled steel bars, 8l. 12s. per ton for home delivery, 
angen Vv R NG at ICHTER rin: Julius and 71. 10s. per ton for export. 


[Price 22°50 marks. } 
1 Memoir By 
Heffer and 


Sons, 


Springer 
William Garnett. 
Cambridge : 

3e. 6d 


Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron industry have been gradually improving of late, 
and owing to the better demand, production has been 


Bernarp M. ALLEN. 


W Limited. [Price 


net. » | . . U 

University of Illinois Engineering Experiment Station. increased. Fairly good deliveries are being made to the 

Bulletin No. 257. The Friction of the Railway Brake | Steel works but export orders are of small tonnage. 
Shoe, its Variation with Speed, Shoe Pressure and | The market quotations remain firm and are as follows : 


Hematite, 7is. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 
70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, March 3, only amounted to 165 tons. Of that 


Wheel Material. By E. C. Scumipt and H. J. Scuraper. 
[Price 1 dol. | No. 258 The Poasible Production of 
Low Ash and Sulphur Coal in IIlinois as Shown by 
Float-and-Sink Tests By D. R. Mrrenety. [Price 
50 cents.} Urbana, Lll.: University of Illinois. 
American Society for Testing Materials. Book of the 


1.8.T.M. Standards, 1933. Part I. Metals. Part I1.| total 155 tons went overseas and 10 tons coastwise. 
Non-Metallic Materials. Philadelphia: Offices of the | During the corresponding week of last year the figures 
Society. [Price 7-50 dols. each.] were 23 tons overseas and 135 tons coastwise, making 


the total shipment 158 tons. 
Shipbuilding.—Conditions in the shipbuilding industry 


Records of the Early British Section I. 
Catalogue of Steamships Built in the United Kingdom 


Steamships. 


to 1840. Compiled by Carratn Nicet W. KENNEDY. | continue to show steady improvement, and the number 
Liverpool: Charles Birchall and Sons, Limited. | of men finding employment is increasing week by week. 
[Price 12s. 6d. net. As work on contracts booked recently is commenced, 


Handbooks of the Science Museum Pumping Machinery. 
Part Il. Descriptive Catalogue. By G. F. Westcort. 
London: H.M. Stationery Office and the Science 


Museum. [Price 3s. 6d. net 


activity will be general at a number of the shipyards 
and many industries will benefit. The output from 
Scottish yards last month was again small, and consisted 
of three vessels launched on the Clyde, the tonnage 
being 3,205, making the total output for the two months 
of this year nine vessels of 11,946 tons. The chief 
item of interest is perhaps the fact that the new con- 
tracts secured last month totalled seventeen vessels. 
Clyde builders obtained eight of these and Aberdeen seven 
while the remaining two vessels will have their hulls 
constructed at Lisbon, but Messrs. Yarrow and Company, 
Limited, Scotstoun, will be responsible for all the machi- 
nery, &c. Other contracts just reported are as follows : 
Messrs. Lithgows, Limited, Port-Glasgow, to build a 
high-class passenger and cargo steamer for the Bombay 
and Persia Steam Navigation Company, Limited. This 
new vessel, which will have engines supplied by Messrs. 
Rankin and Blackmore, Greenock, will be 430 ft. in 
length and have a cargo carrying capacity of 6,500 tons. 
The Burntisland Shipbuilding ompany, Limited, 
Burntisland, have received an order for another collier 
of 1,500 tons for the Joseph Constantine Steamship 
Line, Limited, Middlesbrough, and Messrs. Henry Robb, 
Limited, Leith, have booked a contract for a steamer 
of 1,600 tons for service in Australia, and also orders 
for two steel lighters for foreign owners. 

Engine Contract for Greenock.—Messrs. John G. Kincaid 
and Company, Greenock, have been successful in securing 
the order for two sets of Burmeister and Wain Diesel 
engines for the tanker Athelking, owned by the United 
Molasses Company, Limited, which is to be reconditioned 
at Birkenhead, by Messrs. Cammell Laird and Company, 
Limited. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—\in accordance with expecta- 
tions, buying remains rather quiet in the foundry-iron 
trade, but deliveries are going steadily into consumption 
under contracts booked before the increase in rates, and 
as these commitments reach the stage of expiration, 
there is every hope, it is stated, of a revival of buying 
on satisfactory lines. Jobbing foundries are still only 
moderately employed, but light-castings manufacturers 
are approaching their busy season, and conditions are also 
a little brighter in general engineering circles. Demand 
for light steel products continues fairly good, but inquiry 
for heavy materials remains poor, such specifications as 
are circulating being only for relatively small quantities. 

Textile- Machinery and Machine-Tool Industries. In 
several sections of the North-Western heavy engineer- 


plant manufacturers, and machine-tool makers, there is 
strong hope of important orders from Russia in the 
comparatively near future, following the completion of 
the new trade agreement. In the textile-machinery 
section, the outlook is reported to be particularly en- 
couraging, and Major H. A. Procter, M.P. for Accrington, 
who has made a close study of trading possibilities 
between this country and Russia, in a statement last 
week, made the prediction that the Soviet might be 
expected to purchase British textile machinery to the 
extent of 3,000,0001. Orders for machinery to the value of 
1,000,0001., he anticipated, would be placed in the near 
future, and would likely go to Accrington and Oldham 
firms. Meanwhile, Messrs. Howard and _ Bullough, 
Limited, one of the leading Accrington textile-machinery 


NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

Water Problems in South Wales.—With the storage of 
water in their reservoirs at the end of February only 
1,024,000,000 gallons, equal to about 87 per cent. of 
capacity, and representing only 55 days’ supply, Swansea 
pee ye Water Works Committee have decided to 
prohibit the use of hoses for any purposes, and have 
ordered the suspension of street watering and gulley 
cleaning. The rainfall at Lower Lliw in February was 
only 0-62 in., which was 3-19 in. below the average. 
The corporation will, at their forthcoming meeting, 
consider the advisability of consulting the Ministry of 
Health with regard to measures for providing further 
supplies. Abertillery and District Water Board, have also 
taken measures to prevent waste of water. 

Sewerage Schemes at Swansea.—Swansea Corporation 
Main Drainage Committee have decided to recommend 
the acceptance of a contract at 57,6701. submitted 
by Sir William Prescott, London, for the Clyne Valley, 
Dunvant, Killay and Derwen Fawr sewers, subject to 
the approval of the Ministry of Health, in connection 


for special work. he foundry, which has been closed 
for two years, occupies a four-acre site, and when fully 
occupied employs several hundred men. In other 
departments moulders are working day and night shifts 
to cope with increasing business. Messrs. Platt Brothers 
and Company, Limited, Oldham, are also moderately 
busy, and will shortly have ready for dispatch a par- 
ticularly large consignment of machinery for new cotton 
mills in China. At the annual meeting of Messrs. 
Mather and Platt, Limited, Newton Heath, Manchester, 
the chairman, Mr. L. E. Mather, stated that the current 
year had commenced with a larger volume of orders, 
and that January had proved the best month for some 
time past. More business was anticipated in the pro- 
vision of textile and other equipment for Japan, while 
returns from Holland, Finland and Egypt were improving, 
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with their big main sewerage scheme. Oonsideration was 
given to the placing of contract No. 16 of the main 
drainage scheme, which includes the Port Tennant area. 
The engineer reported that the estimate of cost was 
between 60,0001. and 70,0001., and it was a scheme that 
might be deferred, unless a grant could be obtained. 


Swansea Valley Flooding.—Swansea Corporation Main 
Drainage Committee have received a report regarding 
a joint scheme for obviating the flooding during periods 
of heavy rainfall in Swansea Valley. In the scheme 
it was proposed that the cost of works to be undertaken 
should be spread over the whole of the valley. Seeing that 
any works carried out in the Pontardawe district and 
higher would not benefit Swansea, but would rather 
accentuate difficulties in the Borough, the delegates to 
the recent conference on the subject did not recommend 
that the corporation should participate in the scheme and 
further consideration was deferred. 

Foreshore Baths for Swansea.—Swansea Corporation 
are expected to proceed with the scheme for the con- 
struction of swimming baths on the foreshore at an esti- 
mated cost of 29,6061. The baths are expected to be 
profit-earning. 


Flour Mill Extensions.—It is reported that Messrs. 
Joseph Rank, Limited, flour-millers, who have large flour 
mills and silos at Barry Docks, have let contracts for 
extensions representing an outlay of between 40,0001. nad 
50,0001. Details of the contracts have not been pub- 
lished, but it is understood that the bulk of the materials 
will be produced in the district. 

Bristol Channel Pollution.—The Bristol Channel 
Pollution Advisory Council will meet at Cardiff on April 6, 
to discuss reports concerning increased pollution of rivers 
and streams entering the Channel as the result of the 
extremely low rainfall over recent months, and to discuss 
measures to remedy the position. 


NOTES FROM SOUTH - YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—There is a freer circulation of business 
for a variety of steel and related products. The general 
»sition has favourable possibilities. During the next 
ew weeks a steady influx of orders is expected by depart- 
ments which, so far, have not felt the effects of revival. 
Recent forecasts by steel producers that a rise in quota- 
tions was inevitable have proved correct. Hard basic 
billets have advanced by 5s. per ton as compared with 
the beginning of the year, soft basic billets 5s., West Coast 
hematites 2s., East Coast hematites 3s. 6d., Derbyshire 
No. 3 foundry iron 5s., Derbyshire forge iron 5s., bars 11., 
and sheets 10s. Latest quotations are as follows: Hard 
basic billets 8l., soft basic billets 61. 15s., West Coast 
hematites 87s. 6d., East Coast hematites 80s., Derby- 
shire No. 3 foundry iron 68s. 6d., Derbyshire forge iron 
64s. 6d., bars 111. 10s., sheets 121. 10s. Uneven condi- 
tions operate in the heavy steel and machinery branches. 
Shipbuilding requirements are on the increase. Railway 
orders for axles, tyres, springs, wheels and other acces- 
sories are not coming to hand with anything like the 
freedom of a few years ago. The future is more encourag- 
ing. Railway development schemes are contemplated 
in India, China, Brazil, and other Latin-American 
republics. Sheffield hopes to supply substantial quan- 
tities of materials and products when the schemes are 
put in hand. Work is progressing on the execution of 
the big contracts placed by the Imperial Chemical 
Industries for plant in connection with their hydro- 
genation plans at Billingham-on-Tees. Already forgings 
and castings of record size and weight have been produced. 
Makers of all kinds of electrical apparatus and steel used 
in the manufacture thereof are feeling the benefit of the 
increased trade in circulation. Sheffield Corporation 
are to spend over 60,0001. on mains, transformers, 
switch-gear, &c. Orders are also to be placed for ten 
four-wheeled oil-engined motor-omnibus chassis at 
1,103. each, ten double-deck omnibus bodies at 7301. 
each, thirty steel tramcar underframes as well as axle 
forgings, &c. A heavy tonnage of high-class automobile 
steel is being transported from this area to motor-car 
manufacturing centres in various parts of the country. 
Sheffield-made steel is in demand by aeronautical engin- 
eers. There is an expanding market in stainless steel. 
Good customers are the furniture, dairy, chemical, 
brewery, and food-making industries. The tool trades 
make steady progress. Increased business is on hand 
among firms devoted to the manufacture of hand and 
engineers’ small tools. A fillip has been given to the 
demand for farm and garden implements. Among 
the latest inquiries in circulation is one from London 
for universal joints and transmission shafts, clutches, 
aeroplane fuel pumps, brass electrical terminals, and 
cold-rolled mild and stainless steel. Overseas inquiries 
have been received from Mexico for tools ; from Finland 
for cycle spokes and nipples; from Syria for iron and 
steel spoons; from Delhi for steel knives for guillotine 
eutting machines; from Cairo for aluminium skates ; 
and from Riga for stainless steel products. 


South Yorkshire Coal Trade.—-Further expansion is 
reported in certain classes of fuel. The export position 
is more favourable. Increased tonnages are being sent to 
the Humber ports. The shortage of smalls has to some 
extent been relieved by fuller working at the pits. 
Industrial fuel is active. Further improvement is antici- 
pated. The Lancashire textile and Yorkshire woollen 
industries are buying more freely, while electricity and 
gas-making concerns are taking increased quantities 
of fuel in which they specialise. The housecoal market 
is more active. Whether the improvement will be 
maintained is doubtful. Foundry and furnace coke are 
good media. _ Quotati ions are: Best branch hand picked, 
27s. to 288.; Derbyshire best house, 21s. to 23s, 6d. ; 
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Derbyshire best brights, 17s. 6d, to 19s. 6d. ; best screened NOTICES OF MEETINGS. 


17s. to 18s. 6d. ; rough slacks, 6s. to 9s.; nutty slacks,| | [ygrrrurz or MeTats.—Sheffield Local Section: To- 
7s. to 88. 6d.; smalls, 5s. to 6s. 6d. night, 7.30 p.m., The University, St. George’s-square, 


NOTES FROM CLEVELAND AND 7.30 p.m., The Institution of Engineers and Shipbuilders 


in Scotland, 39, Elmbank-crescent, Glasgow, C.2. 
THE NORTHERN COUNTIES. Annual General Meeting. Swansea Local Section : 
MIDDLESBROUGH, Wednesday. Tuesday, March 13, 6.15 p.m., The Y.M.C.A., Swansea. 


The Cleveland Iron Trade.—To deal with increasing 
requirements, the South Durham Steel and [ron Com- 
pany, Limited, is re-kindling at their Cargo Fleet Works 
an idle blast-furnace to supply metal to their consuming 
departments. Producers of 
very strong statistical position. They have no unsold 
stocks, and their output is taken up as quickly = - 
be delivered. There is little demand from abroad, anc “aa. ; 
actual terms of export business are not easily ascer- Dr. G. Barr and Miss wes ; 
tained, but for other trade fixed minimum figures are RoyAaL INSTITUTION. Saturday, March 10, 3 p-m.. 
readily paid. Most sales are to North East Coast cus-| 21, Albemarle-street, W.1. “ Transmutation of Matter, 
tomers, and to consumers in Scotland, both of whom, | by Lord Rutherford. Tuesday, March 13, 5.15 p.m, 
it is stated, are prepared to buy up to the end of the year. | “ Criticism and the Creative Impulse,” by Mr. Desmond 
Ironmasters are, however, disinclined to enter into| MacCarthy. Saturday, March 17, 3 p.m. “ Trans- 
further extensive forward contracts just at present. They mutation of Matter,’’ by Lord Rutherford. 
are well sold over the next three months. No. 3 g.m.b.|  InstrruTion of ELecrricaL ENGInEErRs.—Mersey and 


England areas outside the Middlesbrough zone, 67s. 3d.| 7 p.m., The University, Liverpool. Reading and Dis- 
delivered Falkirk, and 70s. 3d. delivered Glasgow. No. || cussion of various short papers. London: Monday, 
grade of iron is at a premium of 2s. 6d., and No. 4 foundry | March 12, 7 p.m., Savoy-place, Victoria-embankment, 
at a discount of ls. W.C.2. Informal Meeting. Discussion on ‘ Should 

Hematite.—Uncertainty of values kept East Coast | Single-Phase Networks be Considered Obsolete ?”’ to be 


but now that makers have disclosed their scheme of fixed | Monday, March 12, 7 p.m., Armstrong Coliege, Newcastle- 
zone prices, buying is on a fairly good scale. Overseas | upon-Tyne. q c 
sales are not easily effected, due to the continued com-| by Mr. R. M. Charley. Scottish Centre: Tuesday, 
parative cheapness of Continental hematite in foreign March 13, 7 ! North 
markets, but business with firms elsewhere is expanding, Edinburgh. “ Grid Metering,” by Mr. J. Henderson, 
and output is being enlarged by the lighting up of an 


arrangement, No. 1 hematite becomes 68s., delivered on | Liverpool. Joint Meeting with The Liverroo.t E NGINEER- 


to a reduction of about 2s. per ton. Among the other| E. M. Johnson. London : Thursday, March 15, 6 p.m. 

quotations under the new scheme, are 70s. delivered | Savoy-place, Victoriaeembankment, W.C.2. Ordinary 
Northumberland, and Durham ; 74s. delivered from the | Meeting. Faraday Lecture on “ The Electrical Engineer 
borders of 


district of 


limited scale. Best rubio is put at 17s. 3d. c.i.f. Tees. 

Blast-Furnace Coke.—Transactions in Durham blast-| (j) “ The Measurement of Current in Sub-Stations,” to 
furnace coke are fewer than recently, local consumers | pe opened by Mr. F. E. J. Ockenden ; (ii) “ Three-Phase 
having covered requirements over the next few months. | Four-Wire Meters—Two Elements or Three?” to be 
Good average qualities are 20s., delivered to Tees-side opened by Mr. R. 8. J. Spilsbury ; (iii) “ Protection 


works. Methods for Three-Phase Transformer Banks,” to be 
Manufactured Iron and Steel.—There is rather more | opened by Mr. O. Howarth. 

doing in several branches of semi-finished and finished INSTITUTION oF CrviL ENGINEERS.—Tuesday, March 

iron and steel, and quotations are steadily upheld. Billet} 13 6 p-m., Great George-street, S.W.1. ‘Ordinary 

makers are busy, manufacturers of constructional steel Meeting. Adjourned Discussion. “Steel Rails,” by 

have a good deal of work on hand, and producers of] Mogsrs. E. F. Law and V. Harbord. Wednesday, 

railway requisites and shipbuilding material, while far} yarch 14, 6 p.m. Informal Meeting. * Mechanical 


to execute. Common iron bars are 91. 15s.; best bars,| py Mr. H. J. Deane. 


steel billets (soft), 51. 12s. 6d.; steel billets (medium), 
Tl. 2s. 6d. ; 
rivets, 111. 
81. 7s. 6d. ; 
rails, 81. 10s. J 
for smaller lots; fish plates, 12/1. 10s.; black sheets| Engineers’ Club, Albert-square, Manchester. The 
(No. 24 gauge), 101. 5s. for delivery to home customers, Evaluation of Coal for Steam Generating,” by Dr. E. 8. 
5s. f.0.b. for shipment abroad; and galvanised | Grumell. London : 
corrugated sheets (No. 2 


Scrap.—Values of iron and steel scrap are easy. Con- 


little. Light cast-iron is 47s., heavy cast-iron, 53s. ; 


crude sheet bars, billets, blooms and slabs, and 622 tons ; 
of plates, bars, angles, rails, sheets and joists, as compared For meetings of other Societies, and of Junior Sections, 
with aggregate unloadings in January of 381 tons, of | see page 2 of Advertisements. 

6 tons pig-iron and 375 tons plates, bars, angles, &c. ; and 
total imports in the pre-war month of February, 1914, of 


2,037 tons plates, bars, angles, &c. 
Tees Iron and Steel Shipments.—-February shipments | ham, 6, have recently put in hand another building 

of iron and steel at Middlesbrough totalled only 33,116] extension of 12,000 sq. ft., to their main engineering 

tons as compared with 42,536 tons in the previous month. | works. This, we understand, is the ninth similar extension 

February loadings for overseas destinations were lighter | made to the works since 1927. 

than in any month for nearly two years. Shipments of Messrs. E. G. Acnreson, Limrrep, have removed their 


less than those of January. Of the 9,176 tons of pig-iron »sremises at Thames House, Millbank, London, 8.W.1. 
cleared in February, 7,958 tons went to coastwise destina- F 


abroad ; and of the steel shipped 9,050 tons went coast- 
wise and 12,427 tons went to foreign ports. Scotland was 
the best customer for pig-iron, accepting 5,146 tons ; 
while Wales took 2,200 tons. The main overseas pur- 


Union of South Africa was the largest buyer of manu- | High Commissioner for India, on behal 4 ‘ 
factured iron, taking 266 tons. Among the ae per ment of the Punjab, to the me of principal of the 


South Africa, 2,152 tons; Portuguese East Africa, Messxs. COLLINS AND Mason have removed their office 
1,823 tons ; 
1,256 tons. 






































































































































to 18s.; small screened nuts, 16s. to 17s, ; 
hards, 17s. to 18s. 6d.; Derbyshire hards, —_ 





p 
= — Sheffield. ‘“ Nickel-Chrome Plating,” by Mr. Frank 
Mason. Scottish Local Section: Monday, March 12, 





Discussion on “ Rolling,”’ to be opened by Prof. L. 
Taverner. North-East Coast Local Section: Tuesday, 
March 13, 7.30 p.m., Armstrong College, Newcastle-upon- 
Tyne. ‘ The Flow of Metals in the Extrusion Process,” 
by Mr. C. E. Pearson. London Local Section : Thursday, 
March 15, 7.30 p.m., The Society of Motor Manufacturers 
and Traders, 83, Pall Mall, 8.W.1. “ Spectroscopic and 
Microchemical Analysis of Metals and Alloys,” by 


Cleveland pig-iron are in a 


delivered here, 69s. 6d. delivered to North of | North Wales (Liverpool) Centre: Monday, March 12, 


customers off the market for a brief period, | opened by Mr. W. A. Turnbull. North-Eastern Centre 
“Some Problems of Rural Electrification,” 
p-m., The North British Station Hotel, 


Mersey and North Wales (Liverpool) Centre : Wednesday, 
furnace at Consett. Under the zoning | March 14, 6.30 p.m., 9, The Temple, 24, Dale-street, 


instead of f.o.t. at works, which is equivalent | NG Socrery. “ Electric Propulsion for Ships,” by Mr. 


Lancashire near Bacup to the Humber; 76s. and the Free Electron,”’ by Mr. C. C. Paterson. Trish 
Cumberland, Westmorland and the Furness | Centre: Thursday, March 15, 7.45 p.m., Trinity College, 
Lancashire ; and 75s. delivered Scotland. Dublin. ‘“ Electric Thermal Storage in the Irish Free 
State,” by Mr. E. M. Ackery. Meter and Instrument 
Section : Friday, March 16, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussions on 


Ore.—Business in imported ore is on a very 


Il employed as could be desired, have contracts | Characteristics and Classification of Sands and Gravels,” 


— best —_ a _— ve ele — INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ane Gaetan Ss pemene Rages, Sti ceenaie. Tuesday, March 13, 7.30 p.m., 39, Elmbank- 
steel billets (hard), 7. 12s. 6d.; iron and steel | Crescent, Glasgow, | C.2. . _— and the Steering 
10s. ; steel strip plates, 81. 15s. ; steel angles, of Ships,” by Prof. T. B. Abell. : ; 

steel joists, 81 15s.; heavy sections of steel INSTITUTION OF ' MECHANICAL ENGINEERS. —North 
0s. for parcels of 500 tons and over, and 9. Western Branch: Thursday, March 15, 7.15 p.m., 


Friday, March 16, 6 p.m., Storey’s- 
24 gauge), 121. 15s. for delivery | gate, S.W.1. General Meeting. “ Mechanics of Elec- 
customers, and I1l. 5s. f.o.b. for shipment | trical Switchgear,”’ by Mr. H. Trencham. 

Nortu-East Coast InstrrvuTion OF ENGINEERS AND 
SurpsurtLpErRs.—Tees-Side Branch : Thursday, March 15, 
7.30 p.m., The Cleveland Scientific and Technical Insti- 
tution, Corporation-road, Middlesbrough. Informal 
Discussion. Institution: Friday, March 16, 6 p.m. 

Bolbec Hall, Newcastle-upon-Tyne, 1. “* Screw-Propeller 
of Iron and “Steel. —Imports of iron and steel Experiments with Models of Coasters—The Effect of a 
s last month from foreign ports and coastwise | Cruiser Stern on Propulsive Efficiency,” by Dr. F. H. 
873 tons—757 tons of pig-iron, 2,494 tons of | Todd, 


well placed as regards supplies, and are buying 


metal, 55s.; and heavy steel, 50s. 


or 4 tons pig-iron, 3,109 tons crude sheet bars, PERSONAL. 


Messrs. Hiees Motors, Limirep, Witton, Birming- 


. " ae - > . 
red iron and steel last month were 5,000 tons offices from 40, Wood-street, Westminster, to larger 


Mr. R. C. 8. WaTeERs, partner of the late Dr. Herbert 
Lapworth, is taking into partnership Mr. Charles 
Lapworth, in continuing Dr. Lapworth’s practice of 
waterworks and geological engineering at the same 
address, namely, 25, Victoria-street, London, 8.W.1, 
under the style of Messrs. Herbert Lapworth Partners. 
France, with an import of only 256 tons. The Mr. Pattie Bence-Jonrs has been appointed by the 

If of the Govern- 


1,218 tons went overseas ; of the manufactured 
d, 2,182 tons went coastwise and 281 tons 


of steel were: India, 2,695 tons; Union of | Maclagan Engineering College, Moghalpura, India. 
Argentina, 1,326 tons; and Netherlands, | from 53, Victoria-street, to 36, Victoria-street, West- 


minster, London, 8.W,1, 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 





and that no connection exists tween this 
Journal and any = publications bearing 
es. 


somewhat simijar tit 
TetecraPsic ) “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TeLePpHonE NumMBER—TEMPLE BAR 3663 
(2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 

£3 


For the United Kingdom........................ 5 
For Canada— 
Thin paper copies.................... £2 18 6 
Thick paper copies.................... £3 3 0 
For all other places abroad— 
Thin paper copies.................... £3 3 0 
Thick paper copies.................... £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 


able regularity, but absolute regularity cannot be | 


guaranteed. 
TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
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MOTOR-CAR NOISES. 
THE complexity of the problem of noise suppres- 
sion is well illustrated in the case of motor cars. 
Like many other types of noise, this has varied 
engineering aspects, as well as a human side, for 
while most users appreciate the greater comfort 
which goes with reduced noise, some owners of 
| special and sports models find exhilaration and a 
| sense of increased speed when their cars are noisy. 
|In such eases noise has a selling value of which 
makers of cars are only too ready to take advantage. 
How long such a value will be maintained will 
depend upon the toleration of the public, and it is 
[apne that sports cars and noisy exhausts are 
placed high in the list of everyday noises of which 
| complaint is increasingly voiced. The subject has 
| come so much to the fore recently that it is under 
consideration by various organisations. In this 
|connection we may direct attention to the note 
| appearing on page 297 of this issue, from which it 
| will be understood that the British Association 
| Committee on Noise intends to make it a feature 
|of the Aberdeen meeting programme, while the 
American Society of Automotive Engineers recently 
considered several papers dealing with various 
aspects of the matter. The progress which is now 
being made with the silencing of the nermal type 
of car is such that the reduction of the noise of 
special types should really present no difficulties 
to the maker if, and when, the public demands it. 
Noise in motor cars may arise from reciprocating, 
unbalanced or defective and badly-aligned parts of 
the engine, from gears, intakes and exhausts, from 
the motion of the tyres on the ground, and of the 





car body through turbulent air. It may be amplified 
by resonant drumming of the car, or of its body. 
In dealing with it, as in most noise problems, 
progress must be made in steps, the most trouble- 
some source at any given time being the key to 
the position, and needing reduction before noise 
conditions can be appreciably improved. 

The noise and vibration arising from the engine 
assumed importance as soon as early difficulties 
had been overcome and a reliable motor-car engine 
had emerged. The increase of engine speed 
accentuated the problem. Any contribution to 
engine balance—such as balancing the crankshaft— 
assists in eliminating vibrations, and consequently 
the noise that would otherwise be set up. Air- 
borne noise emitted by valve tappets is reduced 
by enclosing such parts, reducing clearances, and 
adopting quiet cam curves. An increase of the 
number of cylinders promotes smoother working, 
and the communication of residual vibration to 
the car body can be minimised by exercising dis- 
crimination in the mounting. Recent improve- 
ments in this respect have been received by the 
public with evident appreciation. By mounting 
the engine upon springy supports—such as rubber— 
so designed that the natura] frequency of oscillation 
of the engine upon its mounting is low in com- 
parison with the motor speed, great improvement 
is secured, but if the natural frequency is not low, 
rubber may increase the transmission of vibration. 

Gear noise may contribute materially to the 
intensity of sound produced from a motor car, and 
often does so when the car is accelerating. It 
arises, apart from questions of imperfections of the 
gear, from the periodic meshing of teeth, and has 
a pitch determined by the frequency of engagement. 
It may be reduced by the use of accurately cut and 
finished gearing of a type in which meshing is 
practically continuous. The helical “ silent’ gears 
of recent introduction are an example of the applica- 
tion of this principle in the gear-box; spiral bevel 
or worm drives represent its adoption for the rear 
axle drive. The enclosuring of the gear-box and 
of the back axle drive confines residual] noise in 
these cases to some extent at the source. 

While silencers fitted to some well-known cars 
result in a very appreciable reduction in the noise 
produced by the exhaust, there has been a tendency 
to regard increased silencing as necessarily accom- 
panied by increased back pressure and reduced 
efficiency. Exhaust silencer design has so far been 
somewhat empirical, and no clear acoustical 
principles appear to have been made use of. Reliance 
has been placed usually upon silencers of the baffle 
type, in which the exhaust gases pass through a 
series of perforated baffles in an expansion chamber. 
However, attention has been turned lately to the 
possible use of acoustical filters or similar conduits, 
in which the exhaust pipe is unimpeded, but in 
which silencing is achieved by means of a series of 
regularly-spaced holes in the sides of the pipe 
communicating with resonating side chambers or 
tubes, or with absorbent. 

A theoretical study of baffle silencers themselves 
has shown them to be acoustical filters, but the 
question of the application of other types of 
acoustical filters to the silencing of exhausts and 
of intakes is now receiving attention from 
manufacturers. E. G. Gunn, discussing silencers 
in one of the papers presented to the Society of 
Automotive Engineers, which are referred to above, 
entitled ‘‘ Mufflers,”’ indicated that resonance 
of the exhaust pipe may give rise to a note of 
the pitch to be expected from a pipe of the same 
length, this note being, of course, accentuated when 
the frequency of firing coincides with that of the 
frequency of the fundamental note of the exhaust 
pipe. He notes that exhaust noise can be increased 
by the vibration of a shell enclosing the exhaust 
pipe. Some noises, which arise from the mounting 
of the silencer, he has studied by observing the 
change when the silencer is carried on a trailer. 
In the case of one mounting, which was said to be 
successful, the rear end of the silencer was supported 
on a bracket carried in soft rubber, the front end 
resting on the exhaust pipe attached to the rear 
end of the engine unit. 

A certain amount of noise may arise from the 





intake system, as well as from the exhaust, although 
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normally it is exhaust noise which most arrests 
the attention. Intake noises are generally of low 
audible frequencies, and possibly are more prominent 


than they might otherwise be on account of the | 


fact that they set up low drumming in resonant 
panels of the car body. In this connection, Messrs. 
J. O. Almen and E. E. Wilson, who contributed 
a paper entitled ‘ Analysis of Intake Silencer 
Problems,”’ to the Society of Automotive Engineers’ 
meeting referred to, reported that when studying 
a low-pitched power roar of frequency 100 cycles to 
150 cycles per second, they found its origin to be 
in the intake system, the noise being generated 
primarily in the resonance chamber formed by the 
cylinder and valve at the time of initial valve 
opening. The intake manifolds were also found 
to contribute, by resonance, to this intake noise. 
The provision of a silencer for the intake appeared, 
they suggested, to be necessary, and this was 
conveniently arranged by attaching, to the side 
of the intake-pipe, resonators tuned to suppress the 
offending notes of the intake system, and following 
them by a short section of absorption silencer to 
reduce high-frequency hisses which arose in the 
carburettor. These investigators claim that intake 
silencers actually make possible a gain in power, 
since they allow of a wider choice of valve timing 
without restriction by noise limitations. 

The najise which arises from the interaction of 
the tyre upon the roadway is, of course, much more 
marked with solid tyres than with pneumatic. 
Indeed, until recently, the sound of pneumatic 
tyres was insufficient to be noticeable in the general 
noise produced. Nowadays, however, possibly 
owing to the reduction of other sounds, or perhaps 
to anti-skid devices, tyre noise is perceptible at 
moderate speeds, though it is masked at high speeds 
by wind noise. The sound arising from the tyre 
is often a whine, the pitch of which rises as speed 
is increased, and is determined by the frequency 
of impacts between the road and units of the tread 
design. The whine is accompanied by sounds 
arising from the passage of wheels over the raised 
expansion joints or other periodic features of roads 
and, in the case of large low-pressure tyres, from 
movements of the tread whilst in contact with the 
road surface. Mr. A. W. Bull stated, in a paper 
on this subject contributed to the same meeting, 
that he found a smooth tyre or a plain rib to be 
quieter than a tyre with the usual anti-skid treads, 
and that a compromise affording a tyre of reasonable 
quietness was attainable by the use of anti-skid 
tyres with rib treads. 

A further ever-present noise in the interior of 
closed cars is the drumming of the body, due to 


resonances of the panels, &c. This drumming may | 


be excited by the vibrations set up by the engine, 
by the transmission gear, by fans, by the passage of 
air over corners of the car body, by rain, by in- 
equalities in the road, and by other causes. It 
may be reduced by the adoption of various precau- 
tions, such as avoiding large solid panels, by 
deadening panel vibration by means of soft absorb- 
ents, and by the use of fabric roofs fitted with 
absorbent cloth lining. Streamlining roof fronts, 
which tends to reduce eddies and turbulence in 
the air as the car moves forward, should also con- 
tribute to silent running. Considerable noise can 
arise from cross winds. Squeaks and rattles natur- 
ally require attention, and in this connection the 
replacement of wooden bodies by steel has un- 
doubtedly been productive of good. The insertion 
of some kind of insulation between the car body and 
the chassis, or the mounting of the car body on the 
chassis at three points only, protects the body in a 
measure from distortion when a rough road is 
negotiated, and helps to reduce associated noises. 
The generous use of upholstery in the car, and the 
use of absorbents over exposed surfaces, afford 
some mitigation of noise, especially of high pitch, 

The improvement attained by the adoption of the 
major devices for eliminating noise may, however, 
easily be reduced in effectiveness, if insufficient 
attention is paid to minor preventable causes. 


| adoption of low speeds and of a few wide blades, 
| preferably unequally spaced. 

| Ths eounds of motor horns are in rather a different 
category from other motor-car noises, in that they 
| exist for their own sakes, and not as unnecessary 
|incidentals. They have been the subject of investi- 
|gation in this country at the National Physical 
| Laboratory on behalf of the Ministry of Transport, 
jand they have also been studied in America. It 
| will be observed from the note appearing elsewhere 
lthat this subject also comes within the purview 
|of the British Association Committee. Powerful 
| high-pitched components in horn noise appear to 
| be conducive to stridency, especially if not harmonic- 
ally related. 1n certain cities, action is being con- 
sidered for dealing with the annoyance arising from 
the use of motor horns at night, by forbidding their 
use within certain hours, but so far no restriction 
appears to have been placed upon the stridency of 
horns used in residential quarters. 








SPECIAL CEMENTS. 


Tue great activity of the engineers and others 
in extending the use of cement and concrete in all 
forms of construction has carried us a very long way 
from conditions which existed even 10 or 15 years 
ago, and there is no doubt that this progress has 
brought with it many problems which promise to 
tax very considerably the ingenuity of research 
workers for a long while ahead. There are plenty 
of concrete structures which, after having been in 
existence for from thirty years and upwards, are 
still perfectly sound and serviceable. On the 
other hand, there are many of much more recent 
date which, to say the least, have not given nearly 
the same satisfaction. The general complaints seem 
to fall mainly into two classes, namely, shrinkage 
cracking and failure to stand up to the action of 
so-called “ aggressive’ waters. At the same time, 
everyone agrees that from the specification aspect 
we are getting a better cement than formerly at 
about the pre-war price, or even lower. The feeling 
has thus developed that present specifications are 
not leading us quite in the right direction. This 
was very much in evidence at the annual meeting 
last June of the American Society for Testing 
Materials, at which, in the discussion of a paper 
by Dr. P. H. Bates, it was stressed by more than 
one speaker that high early strength had latterly 
been allowed to supersede the greater desirability 
of long service—people were “‘ strength-conscious,” 
instead of “ durability conscious.” 

The fault lies, perhaps, in the keen competition 
which has developed of recent years, since the 
high-aluminium cements became available in 
quantity, on the part of the Portland cement 
manufacturers to retain the predominant part of 
their market. The advantages of high early 
strength, due to economy in working, to which 
the high-aluminium cements first drew attention, 
were so obvious that they could not be neglected, 
and Portland cement makers quite naturally, and 
with laudable energy, set about the job of producing 
something of their own with analogous charac- 
teristics. Their success is common knowledge, but 
difficulties have followed. The high-aluminium 
cements were used at first in a tentative manner, 
partly on account of lack of long-period experience, 
partly owing to scarcity, and to price; and it came 
| about in this way, that much of the work for which 
they were employed was well suited to them, and 
the quantities being limited, the dissipation of the 
| greater heat generated was relatively easy from the 
| small jobs or units for which they were employed. 
| It is now realised that it is this question of heat 
| generated by the chemical reactions, which lies at 
| the bottom of some at least of the recent troubles. 
| So much so is this the case, that on the one hand 
a demand is being made for special cements generat- 
ing only low quantities of heat in setting, and on 
|the other for the artificial control in use of the 
| temperature rise. 

At the International Congress on Large Dams, 
| held last year in Sweden, and of which we have 





Loose parts must be avoided at all costs, slots for| recently given a summary in our columns, this 


control pedals should be self-sealing, brake drums 


should be ribbed or stiffened to prevent brakes 
shrieking, and springs should be interleaved. 
The noise of cooling fans may be minimised by the 


| matter was referred to by many speakers. It 
formed, in fact, so noticeable a feature of the 
reports and discussions that Mr. B. Hellstrom, 
| Assoc.M.Inst.C.E., who acted as general reporteron 





some of the questions, subsequently compiled 
abstracts bearing on the subject, and drew the 
attention of the Permanent Bureau of the Inter. 
national Commission on Large Dams, to the matter. 
The result has been that a special committee has been 
proposed to lookinto this question, relating, of course, 
however, only to the small field covered by the 
congress. That there appears to be a need for rather 
wider action seems to be clear from the fact that 
such an authority as Dr. Bates, in America, is now 
suggesting the replacement of one specification by 
others covering six or seven types of product, for 
as many classes of work, while in France, it seems 
that no less than 36 are under consideration. It 
is probable that most engineers and chemists would 
agree that at present our knowledge is quite 
inadequate to enable us to differentiate clearly 
between so many types as the latter figure would 
represent, but at the same time, Dr. Bates, in the 
paper above referred to, showed how, at the 
present time, we were endeavouring to cover with 
a “best all round” product a mass of work for 
which totally distinct and even opposed character- 
istics are really essential. This is in marked 
contrast to some years ago, when we seem to 
remember Dr. Bates arguing that there was little 
either of novelty or value in the cements then 
coming into use. 

It is quite true that the quality of modern 
cements is very high, but it is also obvious that 
the varied nature of the work for which the material 
is employed makes one quality for all approach 
to the absurd. The result has been, that in the 
endeavour to follow what seemed to be the general 
line of advance, the industry has got too far away 
from the older characteristics, which, unwittingly 
perhaps, lay at the bottom of early success. 

The old slow-setting cements gave rise to rela- 
tively small increases of temperature with subse- 
quent small shrinkage. It also appears from recent 
research, in which our Building Research Station 
has taken a very noteworthy part, that with small 
rises and slow reactions, creep enters into the 
problem during shrinkage and offsets the latter to 
a very large extent. On the other hand, after quick 
and high temperature reactions, shrinkage is so 
considerable that creep has no chance of exerting 
its beneficial influence and failure results. In the 
discussion at the Society of Swedish Engineers in 
Great Britain, held on Friday last, a speaker 
mentioned that it had been his ambition to produce 
a cement which would be granite hard in six hours. 
It is possible to conceive of such a product, but it 
would doubtless be suitably described by a remark 
used on the recent destruction by fire of Sir Jeremiah 
Colman’s Surrey mansion—‘ hot stuff”; and if 
it were hot stuff, it would carry withitin exaggerated 
form all the troubles from which we are anxious in 
these days to get away. 

On the occasion just referred to—a most enjoy- 
able and instructive evening, when a number of 
British and Danish engineers were the guests of the 
Swedish Society—a most interesting paper was read 
by Messrs. D. Werner and S. Giertz-Hedstrom 
describing recent work carried out by the authors 
at the Cement Laboratory of the Royal Swedish 
Institute for Engineering Research. This paper 
dealt with a large variety of subjects, almost in fact 
too many for good discussion, but much of both 
turned on what is now undoubtedly giving rise to 
much concern—this question of special cements. 
The need for something different from the product 
developed under modern specifications is hardly to 
be doubted. Representatives of the manufacturers 
at last Friday’s meetings stated that they could meet 
other requirements if asufficient market were assured. 
It was pointed out that the high quality of the pre- 
sent cement, obtainable at a reasonable price, was 
due to rationalisation in the cement industry and 
the adoption of one standard. If several] varieties 
are required the cost must obviously go up. To 
avoid this, the manufacturers suggest that the 
engineers should on their part contro] the tempera- 
ture rise during the execution of the work. This 
seems to be about six of one and half-a-dozen o! 
the other, for if the final cost to the job is to be 
increased either way, it is possible that the engineeT 
would prefer to pay more for his cement than have 
recourse to elaborate controls on the job, That the 
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latter have now been developed to a high pitch is 
evident from the system introduced at the Boulder 
Canyon Dam on the Colorado. This dam is not 
intended to be monolithic, but is being constructed 
of blocks cast in place, grouted together during con- 
struction ; and artificial cooling has been introduced 
to reduce the blocks quickly to normal temperature 
so that grouting may proceed as soon as their final 
size has been thus acquired. At the same time a 
cement evolving low heat during hardening has 
been specially selected. 

Control may also be ensured by other means, some 
of which appear to promise development in the 
future. At the Congress on Large Dams it was 
stated that in Sweden a cement containing a high 
proportion of silicate was now in use; in Norway 
also low temperature-rise cements have been intro- 
duced. In America work is being carried on on 
blending Portland cement with silica (volcanic ash) 
and as reported by Messrs. Carlson and Troxell at 
the last meeting of the American Society for Testing 
Materials, with promising results. Possibilities also 
lie in the direction of additions of pozzuolanas, and 
other like materials, natural or prepared, but in 
some cases action is slow. 

As most large hydraulic structures, such as dams, 
seldom come into service immediately, there would 
seem to be no objection to the employment in such 
work of slow-setting low-temperature cements. By 
the time it is required the necessary strength will 
have developed, and for such work it would seem 
reasonable to demand, and the quantities might well 
warrant insistence on, the most suitable material, 
even at some increase of trouble or expense. On the 
other hand, where heat can be quickly dissipated or 
restraint is small, materials involving high tempera- 
tures may be quite unobjectionable and present all- 
round advantages. It seems to us, therefore, that, 
from the standpoint above, a good case is made out 
for more than one specification ; but, preferably, 
with any change of this kind should go international 
standardisation and methods of testing—a subject 
which it is high time some responsible body took up 
seriously. 

We have not overlooked the fact that we have 
dealt above with only one of the two main 
difficulties which present themselves. Resistance 
to aggressive waters certainly deserves no less 
attention than shrinkage cracking. 








NOTES. 
THE REORGANISATION OF THE Post OFFICE. 


THE reorganisation of the management of the 
Post Office, which, as announced last week, will 
take place at the beginning of April, will be wel- 
comed by those who, like the Institution of Pro- 
fessional Civil Servants and ourselves, consider that 
technical training and experience should be no bar to 
advancement to the highest administrative positions. 
It follows the recommendations of the Committee 
presided over by Lord Bridgeman, in that a manage- 
ment board with the Postmaster-General as chair- 
man has been appointed. Of this body, the 
Assistant Postmaster-General and the new Director- 
General will act as deputy chairmen, while its 
members will include the heads of the various 
departments, among whom we may specially mention 
Lieutenant-Colonel A. G. Lee, the engineer-in-chief. 
This constitution differs only slightly from that 
foreshadowed in the report, but it is to be regretted 
that, in selecting its members, more use has not been 
made of the fund of technical talent, already 
available in the department, and also that many of 
the administrative members are new to Post 
Office work. The other important suggestion 
made by the Bridgeman Committee, that the 
Post Office should cease to be dependent for its 
working expenses on a sum voted by Parlia- 
ment and to hand over any surplus to the Treasury, 
but should financially be operated more on the 
lines of a commercial concern, has already, in part, 
been adopted. The way should therefore be open 
to higher efficiency, greater economy and improved 
Service to the public, especially if the new body 
can do something to rid themselves and those under 
them of the general Civil Service outlook. It 
is also announced that Lord Luke, Sir Maurice 
Jenks, Mr. F, J. Marquis, and Mr. John Cliff have 


accepted the invitation to advise the Department 
from time to time on matters in relation to the 
telephone and telegraph service. Consequent on 
these developments a number of changes in the staff 
have been made, among them the promotion of 
Major H. Brown, the senior assistant engineer-in- 
chief, to the new post of deputy engineer-in-chief. 


TINPLATE AND FooD PRESERVATION. 

The use of tinplate in containers for canned meat, 
fish, and vegetables has not presented any major 
difficulties to the canners in the comparatively 
long period during which it has been employed, 
but in the newer industry of canned fruit, an indus- 
try making rapid headway in Great Britain, several 
rather difficult problems have arisen. The basic 
cause of these is the greater acid content of fruit, 
compared with other foods, this acidity, in spite 
of the lacquering of the inside of the can, in order to 
prevent discoloration of the contents, setting up 
corrosion, with the evolution of hydrogen, which 
causes swelling of the cans. The problems are 
receiving close attention at the Low Temperature 
Research Station, Cambridge, as even the short 
account of the work in progress there, given by 
Mr. T. N. Morris, M.A., at the Royal Society ot 
Arts on February 28, shows. Among the technical 
points of interest in Mr. Morris’s paper was the 
fact that the electro-chemical action between the 
iron base and the tin coating is not consistent 
in character. Immediately after immersion of the 
couple in the fluid, the iron is the anode and the 
tin the cathode. In a short time, however, per- 
manent reversal takes place, the iron becoming 
the cathode, a change which apparently saves the 
situation, as the persistence of the original condition 
would result in the destruction of the cans. If 
lacquer could be economically applied in three 
coats instead of two, the last coat being sprayed 
inside the can to cover up damage in fabrication, 
this would go a long way towards removing some 
of the troubles. Contrary to what might have 
been expected, low acidity in fruit seemed to 
encourage pitting more than high acidity, and the 
presence of oxygen appeared to stimulate the produc- 
tion of hydrogen at low acidity under certain condi- 
tions. This part of the subject was still somewhat 
obscure. Experiments on the formation of hydrogen 
had shown that when acid was allowed to attack 
steel sheet on one side only, hydrogen was evolved 
on the dry side also, and with some steels nearly as 
rapidly as on the wet side. A coating of tin prevented 
the passage of hydrogen to some extent, but it was 
always porous enough to permit some to go through. 
Further, the formation of hydrogen caused blisters 
in the tin, and it was quite possible that the accumu- 
lation of pressure in these blisters and their subse- 
quent bursting might start the corrosion troubles 
resulting in perforation. In the discussion which 
followed the lecture, a speaker, evidently connected 
with the tinplate industry, said that phosphorus, 
manganese, &c., in the steel, seemed to facilitate 
initial corrosion. Experiments were being made to 
reduce the amount of these substances in the steel, 
and it was hoped that a new type of tinplate 
would be forthcoming which would help canners 
in overcoming hydrogen swelling. 


Tue British CoRPORATION REGISTER OF SHIPPING 
AND AITRORAFT. 

Considerable emphasis was laid on the growing 
importance of the position held by welding in ship 
construction, at the annual meeting of the British 
Corporation Register of Shipping and Aircraft, which 
took place in Glasgow on February 28. In the 
course of his speech, Mr. Robert Clark, the chairman 
of the Corporation, stated that almost every ship 
nowadays had some important part of the structure 
joined or reinforced by means of electric welding, 
and in many cases welding was employed to a 
considerable extent in ship construction. The large 
oil-carrying barge Peter G. Campbell, built by 
Messrs. Swan, Hunter and Wigham Richardson, 
Limited, was entirely welded, and Messrs. William 
Denny and Brothers, Limited, had just completed 
the Robert the Bruce, the second all-welded ship 
built to the classification of the Corporation. The 
Peter G. Campbell had proved remarkably suitable 
for Canadian service, where canal traffic rendered 





lock damage almost unavoidable, because welded 


joints had proved themselves practically invul- 
nerable to bumping damage—apparently welded 
plating must be sheared before leakage took place— 
a great difference compared with the effects of quite 
gentle bumps upon riveting and caulking. Mr. M. FE, 
Denny, chairman of the Technical and Aviation 
Committees, who confined his remarks chiefly to the 
subject of welding, said that the Diesel-electric 
paddle ferry-boats Robert the Bruce and Queen 
Margaret, recently completed by his firm for service 
on the Forth, between North and South Queens- 
ferry, were literally double-ended vessels. The 
Diesel-electric drive had been applied to paddle 
wheels, he believed, for the first time in history ; 
moreover, the Robert the Bruce was the first ship 
built in Scotland to be electrically welded through- 
out. As the two vessels were identical in every 
respect, except in the systems of joining the material, 
a valuable full-scale experiment was being made 
under normal service conditions. He would be 
well content if the welded structure repeated the 
unmistakable success of the Peter G. Campbell. 
These two vessels are described on page 288 of this 
issue. The annual report of the Corporation for the 
yearending December 31, 1933, which was presented 
at the meeting, showed that the total tonnage built 
to the Society's classification during the year was 
22,340—about one-tenth of a normal year’s tonnage. 
Ten sets of single-screw and one set of twin-screw 
machinery had been classified, and in six of these 
the drive was supplied by internal-combustion 
engines. At the close of 1933, ships to the number 
of 1,518, aggregating 4,661,340 tons, were recorded 
in the Register Book as having been classified by 
the Corporation, and up till the end of 1933 the 
total tonnage thus dealt with by the Society 
amounted to 10,675,000 tons. On December 31, 
1933, the Register of British Aircraft, published 
by the Joint Aviation Committee of Lloyd's 
Register and the British Corporation, contained 
detailed particulars of 1,133 British machines. Its 
convenient form and the frequent issue of supple- 
ments, it was pointed out, had led to a consider- 
able increase in the number of subscribers. 


Mortor-Car SILENCING. 


It will be remembered that in 1932 the subject of 
noise came before Section G (Engineering) of the 
British Association, and that as a result of discussion 
arising outof Dr. G. W. Kaye’s paper on the subject 
a committee was appointed to consider the practica- 
bility of reducing noise resulting from engineering 
developments. Dr. Kaye’s paper of 1932 was 
followed up by one in 1933 by Mr. R. 8. Capon, which 
dealt mainly with the reduction of noises in and 
arising from aeroplanes. Since the Leicester meeting 
the committee’s attention has been directed to the 
question of reducing street noises due to motor 
traffic, a matter in which we are sure, the com- 
mittee will have the support not only of those who 
have to spend much of their time in noisy city 
surroundings, but also of those who now find resi- 
dential areas, formerly peaceful havens of rest and 
quiet, transformed into noisy racing tracks by the 
“ bright young things ” of the present day. Finally, 
there is the large mass of the population who seek 
enjoyment in the country, and whose pleasure 
nowadays is largely diminished by the lack of con- 
sideration of those road users who think that noise 
must add to enjoyment. Although matters are 
still in a somewhat early stage, we are able to state 
that at the Aberdeen meeting considerable promi- 
nence will be given to this question. The programme 
is likely to find place for two or three papers on the 
subject, one dealing with motor-car and motor-cycle 
silencing, one with the measurement of noise, and 
a third with objectionable horns. In addition, the 
committee hope to be able to arrange for a practical 
demonstration during one of the afternoons, at 
which, if plans can be carried out, a motor-car of 
the sports type and a motor-bicycle will be run over 
a course unsilenced and then fitted with silencers of 
different design. A demonstration of this kind 
should do much to educate public opinion on the 
matter, but it is obvious that it cannot be given 
without some help, as the committee has no facilities 
or funds of its own. It is greatly to be hoped, 
however, that the necessary assistance may be 





forthcoming from some source or other, as the 
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service likely to be rendered in the public cause is 
unquestionable, and we believe that it will only be 
necessary for the needs of the committee to be 
properly known for it to be assured of the necessary 
support. It is a fact that though efforts have been 
made to check motor noise, so far the results have 
remained disappointing, and it evidently requires 
the development of a strong public feeling on the 
matter before it will be taken in hand properly by 
the authorities. The organisation of the demon- 
station will be in the hands of Prof. T. R. Cave- 
Brown-Cave, C.B.E., University College, South- 
ampton. 


Centra Exvectrriciry Boarp’s TARIFF FOR CENTRAL | 


ENGLAND. 

The Central Electricity Board have decided that 
trading shall begin in the Central England area on 
April 1, 1934, and have issued the appropriate 
tariff for that purpose. As in the other areas, 
where similar action has been taken, this tariff will 
consist of three parts, namely, a service charge of 
such sum as may be determined for all pointe of 
supply after the first, a fixed kilowatt charge in 
respect of each point of supply, and a runnng charge. 
The fixed charge in Central England will vary from 
3l. 108. to 21. 158. per kilowatt of maximum demand, 
the reduced charges coming into force in accordance 
with a “standard increment of demand,” as 
explained on page 628 of our issue of November 25, 
1932. This charge will be subject to an increase 
of 4s. 6d. per kilowatt for each 0-1 by which the 
power factor is below 0-85, and will be increased 
or reduced by ls. 10d. for each shilling by which 
the sum paid in local rates, divided by the kilowatts 
of active plant, is more or less than 4s. The 
running charge will be 0-196d. per kilowatt-hour, 
but where the average cost of the fuel consumed 
in all the selected stations in the area, multiplied 
by 10,000 and divided by the average gross thermal 
value is more or less than 12s., this charge will be 
increased or reduced by 0-O00ld. for each Id. of 
such excess or deficit. Special prices may, how- 
ever, be quoted to enable undertakers to arrange 
contracts with consumers for exceptional supplies, 
and the price of electricity to persons, other than 
authorised undertakers, to whom the Board 
entitled to give a supply, will also be a matter for 
negotiation. It may be recalled that the generation 
of electricity in Central England is to be effected in 
These stations are interconnected by 
397 miles of primary line and 32 miles of secondary 


is 


20 stations. 














| now being produced at the various plants of Messrs. 
|Low Temperature Carbonisation, Limited, and 
| that in course of the next few months two further 
| plants, which will, if necessary, enable the require- 
ments of seventeen squadrons to be met, will be 
erected. In order that aero-engines may operate 
| satisfactorily, it isof course necessary to use special 
| spirit, and it is understood that the brand hitherto 
| supplied to the Royal Air Force has had a lower 
‘octane rating than that employed by the corres- 
| ponding services in other countries, with the 
result that the resistance to engine knock has 
been less. The petrol obtained from coal, how- 
|ever, has an exceptionally favourable octane rating, 
with the result that high compressions and high 
degrees of supercharge can be used with safety. 
Better speeds, improved climb and lower fuel 
consumption are also obtained by its use, without 
the admixture of either chemical dope or benzole. 
We hope it may be possible at some convenient 
date to publish in detail the results that have 
led up to this decision. They should not only be 
useful to engineers who are engaged on the design 





encouragement to other users to follow the example 
set by our Air Authorities. That this would be 


stressed. 


FATIGUE FAILURE AND 
CRYSTALLINE STRUCTURE. 
Tuose of our readers who have studied the 
articles we have published on the work of the 





National Physical Laboratory will have a good | 
general idea of the work done in the past by the | 


| Engineering Department of that organisation. To 
| them the account of some typical examples of 
jcurrent work given by Dr. H. J. Gough, F.R.S., in 
'a lecture delivered at the Royal Institution, on 
| Friday, March 2, should be of particular interest. 
| Dr. Gough, who, it will be remembered, is Super- 
lintendent of the Engineering Department of the 
| Laboratory, selected the researches now in progress 
on the wind pressure on structures, the measure- 
ment of impact forces between vehicles and the 
road, and the failure of metals in relation to their 
crystalline structure, as representative of the work 
of the Department. 

The work, he said, could be divided into two main 
categories, viz., the investigation of specific problems 
for determining and improving the performance or 





line. The latter include a line 14 miles in length, 
which has been erected between Northampton and 
Kettering, and from which a supply will be given 
to the new steel works of Messrs. Stewarts and 
Lloyd at Corby. The load on this plant will greatly | 
exceed that of the whole of Kettering, and it is 
probable that if it had not been for the “ grid,” 
the firm would have had to erect their own plant. | 
The area covers 7,311 square miles and has a| 
population of 5,500,000 people, many of 
whom live in large manufacturing centres, where 
a diversity of important industries are carried on. 
The output last year was nearly 2,000,000,000 kW, 
an increase of about 111 per cent. over the figure for 
1926. Considerable standardisation of frequency 
has had to be undertaken, but this now 
sufficiently well advanced to enable trading to be 
started on the date mentioned. On April 1, the 
Central Electricity Board will, therefore, be trading | 
in six out of the nine areas which have been developed 
to form the national system. These areas cover 
£1,185 square miles, and contain 35,000,000 people. 
[t is just over seven years since the Board began 


| 


over 
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18 


operations, 


FOR AIRORAFT. 

Ir is satisfactory to learn from a statement made 
in the House of Commons by Sir Philip Sassoon, on 
Wednesday, February 28, that, during the greater 
part of last year, the engines of the machines of one 
Home Defence Squadron of the Royal Air Force 
were operated entirely on petrol derived from 
British coal, and that in view of the satisfactory 
results obtained from this experiment in utilising 
home-produced fuel, a contract has now been placed | 
which will cover the requirements of seven other | 
squadrons, or 84 further machines. It is stated that 
this contract will absorb the whole of the petrol 
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|aspects of importance to civil, mechanical or 
| metallurgical engineering. 


|of vehicles on roads. 


quality of a machine or product, and that which 
had for its object the investigation and correlation 
of the underlying scientific principles of some 


His lecture was confined 
to work in the second category, and he dealt first 
with the investigation of the wind pressure on full- 
scale buildings by means of model experiments in 


of this class of equipment, but should act as an | 
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Metals, the lecturer continued, usually consisted 
of a crystal aggregate, the number of the crystals 
being of the order of one hundred million per cubic 
inch. In studying fatigue, attention was first 
directed to the examination of its visible effects as 
revealed by the microscope. This showed that the 
polished surface of a specimen which had been 
subjected to alternating stress had certain markings 
known as slip bands. These were sometimes 
individual markings; sometimes masses of them 
were seen. Many years ago it was surmised that the 
metal was distorted by a process of shear or sliding, 
somewhat analogous to the mode of deformation 
of a pack of playing cards. The fatigue cracks 
| appeared to have their origin in the areas of heavy 
|slip, and it, therefore, seemed necessary to make a 
| detailed study of these slip bands. For this purpose 
it was decided to employ metals in their simplest 
form, viz., artificially prepared single crystals. 
| After studying in detail the behaviour of representa- 
| tive crystals, specimens with two, three or more 


| . . . 
| large crystals were investigated, in order to deter- 





advantageous, for many reasons, need hardly be | 
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mine to what extent the intercrystalline boundaries 
| affected the behaviour of the individual crystals. 
| It was hoped to progress in this way from single 
| crystals to the form in which metals were usually 
j}employed in engineering construction. 

| So far, the behaviour of single crystals crystallis- 
|ing in the lattice structures of face-centred cubic 
(aluminium, copper and silver), body-centred cubic 
(iron), close-packed hexagonal (zinc), and face- 
centred rhombohedral (bismuth and antimony) 
had been studied. The general method of experi- 
ment was to machine a specimen of the required 
shape from the crystal and polish the surface. An 
X-ray analysis was then made in order to determine 
the exact position of the various crystallographic 
planes with respect to the axis of the specimen. The 
latter was then placed in a fatigue-testing machine, 
and a large number of cycles of some chosen type of 
alternating stress was applied. Certain marks then 
appeared on the polished surface, and these marks 
were examined and measured by means of a micro- 





the wind tunnel, afterwards dealing with the impact 
He explained the principle of | 
an electrical accelerometer used in this work and the | 


|method of employing it in connection with load | 
| 


gauges inserted between the axle and the chassis. | 
The movement of these springs, he said, was | 
measured electrically. The readings of two accelero- 


scope and measuring machine. Then, using geomet- 
rical and analytical methods, it was possible to 
determine along what surfaces and in what direc- 
tions the crystal had distorted, and also the forces 
that had produced the distortion. Every ductile 
single crystal that had been examined had been 








| structure. 


meters and two load gauges were recorded photo- | found to deform by slipping or shearing along certain 
graphically, and from these records the forces between | surfaces in definite crystallographic directions, and 
the road and a vehicle could be determined. | the force requited appeared to be independent of the 

Pressure on our space prevents us from dealing | force normal to the slip plane. The general case, 
in detail with these two sections of the lecture, and| therefore, was more accurately represented by 


| we, therefore, propose to confine our attention to the | parallel irregular surfaces which were constrained 


third section, in which Dr. Gough dealt with the|to relative movement in one direction only. This 
failure of metals in relation to their crystalline | fixed direction of slip was the characteristic feature 
He explained that the problem of fatigue | of the distortion of all ductile metals. 

had received considerable attention at the Labora- It had been found that this slip direction always 
tory for many years, with the object of providing| agreed with one of the directions in the crystal 
data so that the designer could proportion parts | which contained the maximum number of atoms per 
which would not fail by fatigue. This, he thought, | unit length, and these directions might be called the 
had been done, the fact that so many failures still | directions of greatest atomic density. The surface 
occurred being mainly due to the application of know- of slip, in the majority of cases, could be defined in 
ledge lagging behind its acquisition. The subject,|an equally simple manner, being merely a set of 
however, was a scientific problem of far-reaching | parallel planes of maximum atomic density of popu- 
importance, extending far beyond engineering | lation. Iron was, however, an important exception, 
design. In the endeavour to find out why metals| since distortion occurred by simultaneous slip on 
may have their cohesive forces destroyed atom by|two sets of planes of different crystallographi: 
atom, as in the path of a creeping crack, they were | types. 

attempting to solve a fundamental problem of the! In studying the fatigue of single crystals, alter 
cohesion of matter. nating torsional stresses were usually employed, and 
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when a torque was applied to a single crystal of 
aluminium, there were four sets of possible slip 
planes, each containing three potential slip direc- 
tions ; there were thus twelve slip possibilities. The 
shear stresses resolved along each of these planes 
in one of its contained directions varied according 
to a sine curve round the specimen. There were 
thus twelve such stress curves, and if the crystal 
was to conform to the general law, it could only 
do so by a system of slipping agreeing with the 
envelope of the curves. This would entail a change 
over of slip plane and slip direction at certain points 
and this was actually found to occur. This agree- 
ment, Dr. Gough suggested, showed that by a study 
of single crystals our knowledge of the strength of 
metals was at last being placed on a scientific basis. 

Numerous fatigue experiments on ductile single 
crystals had shown that fatigue cracks always 
started in the regions of greatest slip, but if the 
applied external forces were not sufficiently great, 
slip bands without fatigue cracks would be produced. 
To investigate this relation further, it was necessary 
to examine the effects of slip on the crystalline 
structure. X-ray diffraction diagrams showed that 
in the case of a single crystal of tungsten subjected 
to a stress of 80 tons per square’ inch, the structure 
was not distorted. At a stress of 104 tons per 
square inch, however, the crystal had yielded by 
slipping, and the X-ray diagram showed that the 
structure had been deformed. The deformation 
persisted after the removal of the load, and crystals 
deformed in this way became hardened. The 
nature and cause of this hardening, Dr. Gough 
mentioned, was one of the primary problems of 
metals. 

X-ray examinations showed that the crystalline 
structure had been broken up into a very large 
number of small pieces or crystallites having a 
limiting minimum size of the order of 10,000 inter- 
atomic distances. These crystallites became slightly 
tilted relatively to each other and the method of 
tilting was not haphazard, being related to the slip 
direction. Actually, the crystallites assumed orien- 
tations which were mainly equivalent to small 
rotations about an axis contained by the slip plane 
and perpendicular to the slip direction. The plane, 
in fact, assumed a buckled shape similar to a sheet 
of corrugated iron, in which the slip direction was 
at right angles to the corrugations. 

In deducing an explanation of the causes of 
hardening and fatigue from these observations, 
Dr. Gough explained, more than one interpretation 
might be made of the exact meaning of the X-ray 
data. He suggested, however, that the plane be- 
came buckled along the direction of slip, as illustrated 
in Fig. 1, which might be equivalent to a condition 
in which internal strains were present in the lattice 
structure, as in Fig. 2, but such a condition would 
involve small local changes in the inter-atomic 
distances. Lattice distortion of this kind had, in 
fact, been measured in many metals, but not in all, 
aluminium being a notable exception ; it could not, 
therefore, represent the general case. The condition 
of crystal break-up shown in Fig. 3 would be con- 
sistent with the observed X-ray data. The marked 
hardening associated with plastic deformation could 
not, however, be explained merely by the increased 
mechanical resistance to slip afforded by the relative 
changes of orientation of the crystallites ; the magni- 
tude of the latter was much too small. 

Several theories suggested that the crystal origin- 
ally contained sub-microscopic flaws by which it 
was weakened, these flaws being eliminated in the 
process of plastic deformation, so that the crystal 
acquired increased hardness. Another explanation 
was that cold working produced a change in the 
distribution of the electrons in the atom, hardening 
being a consequence of this change. Dr. Gough, 
however, said that more qualitative data were 
required before a satisfactory theory of hardening 
‘ould be established. With regard to the cause of 
fatigue, he said that if the condition shown in 
Fig. 3 were anywhere near the truth, it was possible 
that fatigue was initiated in the regions between the 
crystallites. There might exist strained atom bonds 
or atoms which had two alternative positions of 
stability, each of which was associated with one of 
the neighbouring crystallites. It seemed reasonable 
to suppose that, up to a certain range of alternating 


strain or stress, a state of quasi-elasticity might 
exist which would not lead to fracture, but if this 
range were exceeded, atom bonds would be broken 
in increasing numbers, leading to the formation of 
spreading cracks and ultimately to complete fracture. 








THE INSTITUTE OF METALS. 


Tue twenty-sixth annual general meeting of the 
Institute of Metal opened at 10 a.m., on Wednesday, 
March 7, at the Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, London, 8.W.1, 
and was brought to a conclusion on the afternoon 
of the following day. The president, Sir Henry 
Fowler, occupied the chair at the commencement of 
the opening session. 


REPorRT OF THE COUNCIL. 


The President asked that the report of the Council 
for the year ending December 31, 1933, should be 
taken as read. This showed that for the second 
year in succession a slight decline had taken place 
in the membership, there being 2,131 members on 
the roll on December 31, 1933, as compared with 
2,165 on December 31, 1932, and 2,232 on Decem- 
ber 31,1931. The Council had to record with deep 
regret that deaths had been numerous during the 
year under review. Among the members who had 
passed away were Messrs. P. T. Caird and 
W. Cleland, both of whom were original members, 
and Dr. H. Fukushima, Mr. E. A. Hadley, Mr. D. F. 
John, Colonel A. F. Masury, Mr. J. Kent Smith, Pro- 
fessor H. Specketer, Sir Gilbert Vyle, and Mr. C. E. 
E. Whiteley. The proposal to hold the 1934 autumn 
meeting on board ship had been investigated by a 
committee of the Council. As a result of a referen- 
dum of all members, showing that fewer than 100 
persons were prepared to take part in the proposed 
meeting, the Council had decided to abandon the 
scheme. To commemorate the 25th anniversary of 
the Institute’s foundation, the original members had 
contributed the sum of 525/. to a fund in con- 
nection with the Silver Jubilee. Subsequently, 
additional contributions, totalling 144/., had been 
received from other members, who desired to be 
associated with the fund, which was still open. 
In response to suggestions made by members, the 
Council had arranged for advance copies of papers, 
to be read at meetings of the Institute, to be 
inserted in the Monthly Journal. These papers 
would not be issued again except when they 
appeared in the half-yearly bound volumes of the 
Journal. Five “ Institute of Metals Lectures ”’ had 
been delivered between January and March, 1933. 
No lectures had been arranged for the 1933-34 
session, but similar lectures for the 1934-35 session 
were in contemplation. Hitherto the lectures had 
been delivered by members before metallurgical 
societies of Universities and University Colleges, 
and it was possible that the scheme might be extended 
to include technical colleges and polytechnic 
institutes. The honorary treasurer, Mr. John Fry, 
had presented to the Institute a Victoria Cross, “ as 
representing the highest use to which a piece of 
bronze could be put.” The Cross, which had been 
awarded to Private S. Morley for a deed of valour 
performed on April 15, 1858, had been suitably 
mounted in a glass case in the Library. 


Honorary TREASURER’S REPORT. 


In the unavoidable absence of Mr. Fry, the 
financial report, which covered the twelve months 
ending June 30, 1933, was presented by Professor 
T. Turner. This showed that the year had been a 
somewhat disappointing one. The income totalled 
6,3771. and the expenditure 6,778/. On the income 
side, there had been a decrease in annual subscrip- 
tions of 3871. and of 63/. in interest on War Loan, 
although, against the latter there was a non-recurfent 
receipt of 51/. on conversion. The total expenditure 
had been 230. less than was the case in the previous 
year, reductions having been shown in salaries, 
Journal account, and expenses of meetings. The 
net result was an excess of expenditure over income 
of 4011., as against 226/. in the previous year. 
The financial position of the Institute was a cause 
of some anxiety to the Council and was receiving 
careful consideration. By the publication of the 








Monthly Journal, earlier printing of the papers and 


abstracts, and in other directions, members were 
receiving considerably increased advantages, and 
these could only be continued, or extended, if funds 
were available. Members could help by encouraging 
suitable persons to join the Institute, by purchasing 
its publications, and in other directions. It was 
hoped that brighter times ahead would lead to an 
increase in the income of the Institute. 


ELECTION OF OFFICERS. 


The Secretary then intimated that as only suffi- 
cient nominations to fill the vacancies, announced 
at the last general meeting, had been made, no 
ballot was necessary, and the following members 
were, therefore, declared to be duly elected for the 
year 1934-35:—As president, Dr. H. Moore, 
C.B.E.; as vice-presidents, Dr. A. G. C. Gwyer, 
Professor D. Hanson, Mr. H. C. Lancaster, and 
Mr. E. L. Morcom ; and as members of the Council : 
Professor J. H. Andrew, Engineer Vice-Admiral 
H. A. Brown, C.B., Dr. H. W. Brownsdon, Mr. 
H. H. A. Greer, Dr. J. L. Haughton, Professor R. 8. 
Hutton, and Mr. Kenneth Gray. 


PRESIDENTIAL ADDRESS. 


The preliminary business having been concluded, 
the retiring president, Sir Henry Fowler, inducted 
Dr. H. Moore, the president designate, into the 
Chair. A hearty vote of thanks to Sir Henry 
Fowler was proposed by Dr. C. H. Desch, seconded 
by Mr. H. C. Lancaster, and carried unanimously. 
Dr. Moore then proceeded to read his presidential 
address, in the first portion of which he dealt 
at some length with the writing of scientific 
papers. He stated that the Institute had received 
complaints regarding the insufficient proportion of 
“practical” papers published. If the practical 
man, who wanted more practical papers, would 
turn to and write one—or, still better, several— 
on the subject about which he probably knew more 
than anybody else, he would receive nothing but 
encouragement from the Publications Committee. 
The practical man who had improved his particular 
line of manufacture beyond the average level was 
often satisfied with the other well-deserved rewards 
of his ability and work, and had a natural reluctance 
to tell others about it. Quite apart from any 
desire for secrecy, however, he was often much too 
busy to write papers, he had not been accustomed 
to do so, and saw no special reason why he should. 
He (Dr. Moore) could not help thinking, however, 
that some sister Institutes were more fortunate in 
this respect than was the Institute of Metals, and 
it had been his experience that the first-rate prac- 
tical man often wrote an extraordinarily good paper, 
not infrequently a model in terse and direct expres- 
sion, which metallurgists might study. Readers 
of papers, in general, were busy, hard-working 
people who wanted to enlarge their knowledge and 
to be helped in their own work. They were not 
particularly interested in how much labour went 
to the making of a paper. Abortive experiments 
might have cost the writer many hours, but the 
briefest account was usually sufficient to prevent 
others from doing similar unfruitful work, Experi- 
mental evidence must be presented in sufficient 
detail to support the conclusions reached, but 
could often be highly condensed with advantage. 
Polemics could be badly overdone. Occasionally, 
however, a paper was written describing some 
outstanding advance which was so important as 
to justify great detail and elaboration. Such 
papers formed only a small proportion of the 
useful research reports, which would always consti- 
tute the bulk of scientific publication. 

Dr. Moore devoted the remainder of his address 
to a broad consideration of the field of work of the 
Institute and the related branches of industry and 
of science. The world was equipped to-day, he 
said, to produce not less than 130,000,000 tons of 
steel per annum, as compared with probably not 
more than 8,000,000 tons of other metals in all 
forms. In variety and importance, however, the 
ratio was very different. An indication of the 
importance of the non-ferrous metals industries in 
Great Britain had been given by the Census of 
Production figures for 1930, which showed that 
the value of non-ferrous metals and alloys, excluding 





the precious metals, produced as ingots, castings, 
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plate, rod, tube, and similar forms was not less 
than 40,000,0001. in a normal year, copper and 
copper alloys accounting for about half that 
amount. These figures showed that the field of 
the Institute of Metals in the study of the non- 
ferrous metals and their utilisation was large, 
important, and increasing. Reluctance to take 
part in the search for useful knowledge, how- 
ever, and even to make use of knowledge which 
was freely offered, was still too prevalent in some 
sections of industry. The Institute of Metals 
provided one powerful co-operative agency for 
overcoming this inertia. It assisted and supple- 
mented the work of the industrial research labora- 
tories and research associations which were the 
main channels for the industrial utilisation of 
science. 

Within the Institute co-operation was fostered 
among those interested in each of the many sides 
of non-ferrous metallurgy. Some members had 
difficulty in understanding others, and when, for 
example, eminent corrosion experts were expounding 
their theories, the X-ray worker was apt to be 
absent from the room. In spite of the wide differ- 
ences in outlook among the members, they ought 
to continue to encourage the corporate spirit, the 
exchange of experience and opinion among those 
working in different fields or on different economic 
levels, and those whose interests were mainly indus- 
trial and those occupied more on the scientific side. 
Asuggestion had been made that the Institute might, 
from time to time, organise discussions appealing 
to selected groups of members. While this sugges- 
tion should be followed up, such sectional meetings 
should not replace the general meetings at which 
members might learn, at first hand, something of 
the original scientific and technical work being done 
in fields other than those in which they were them- 
selves working. 

It would at once be admitted that, on the purely 
scientific side, the distinction between ferrous and 
non-ferrous metallurgy was wholly artificial. The 
problems of crystallisation from the liquid state, 
effects of hot- and cold-working, constitution of 
alloys, and control of structure and properties by 
heat-treatment were essentially similar. So also 
were the various complex phenomena exhibited by 
metals and alloys when subjected to stress—elas- 
ticity, plastic distortion, creep, fatigue, and so on. 
Several alloy systems showed their own characteristic 
phenomena not found in other alloys. This was 
true of the iron-carbon system and the extra- 
ordinarily complex and varied series of alloys 
based on that one binary system. The progress 
now being made by Dr. Hume-Rothery, at Oxford, 
in his search for wide generalisations based on 
erystalline and atomic structure seemed likely to 
bring more order into the apparently unrelated 
differences between different alloy systems, and 
possibly in time the peculiarities of some alloys 
might appear to be less peculiar from the scientific 
point of view. 








THE VAPOCARB HUMP METHOD 
OF STEEL HARDENING. 

AN apparatus for the hardening by quenching of 
steel tools and dies, in which it is claimed that the 
main factors essential for correct hardening are under 
complete control, has recently been brought to our 
notice. The apparatus, which is termed the Vapocarb 
Hump Installation for Hardening, is manufactured by 
Messrs. Leeds and Northrup Company, Philadelphia, 
U.S.A., whose sole agents in the British Isles are 
Messrs. The Integra Company, Limited, 183, Broad- 
street, Birmingham, 15, to whom we are indebted for 
the particulars upon which this article is based. Briefly, 
the steel to be hardened is heated in an electric furnace, 
the atmosphere and temperature of which are under 
control. The nature of the furnace atmosphere is 
governed by the introduction of a gas produced in a 
small electrically-heated cracking unit, while the rate 
of heating is automatically controlled by the tempera- 
ture-difference method. When the critical point of 
the steel is reached and passed, a “ hump” is formed 
on the recording chart, benee the name “ Hump” 
Process, and the operat r « > quench at any 
given point above the criti ewture or allow 
the steel to soak for a time b- + enching. 





The cracking unit is cylindriced in shape, and sus- 
pended a few feet above it is a container filled with 
“Vaporcarb” fluid. This, we understand, is a blend 
of various oils which may be cracked easily at a definite 


tem perature. 
a tube into the cracking unit, the rate being controlled 
at from one to three drops a second. A constant 
temperature of between 1,400 deg. F. and 1,500 deg. F. 
is maintained automatically within the cracking 
chamber, and the fluid is there gasified and cracked. 
The gas passes by way of a connecting pipe from the 
bottom of the cracking unit to the lower end of the 
cylindrical gas-tight hardening furnace adjoining. The 
gas replaces the air and burns at an exhaust port in 
the cover of the furnace. The atmosphere produced in 
the furnace is stated to be of a slightly carburising 
nature, which, while unable to act as a carburiser at 
normal hardening temperatures, effectively prevents 
scaling, pitting, and decarburisation of the steel under 
treatment. 

Two thermocouples are fitted into the furnace, one 
measuring the temperature of the work and the 
other the temperature of the furnace. A recording 
apparatus traces two dotted lines on a chart, one of 
which shows the temperature of the work and is the 
“hump” curve proper, while the other shows the 
difference between the temperature of the work and 
that of the furnace. The difference in temperature 
between the furnace and the work is automatically 
maintained constant at any desired figure by the 
operation of relays which increase or decrease the 
heat input as required. The operator simply sets a 


control dial to the number of degrees of temperature- | 


difference which will give the rate of heating desired, 
and this is maintained throughout the subsequent 
operations without needing further attention. By 
operating a switch the apparatus can be changed 
from temperature-difference control and to direct- 
temperature control. Thus, when the work requires 
to be soaked prior to quenching, the operator waits 
until the critical point has been passed, switches over 
to direct temperature control, and sets a dial to the 
desired soaking temperature. The steel continues to 
soak at that temperature until removed for quenching. 

Among other advantages, it is claimed that the 
process we have just described imparts to each tool 
or die treated, maximum grain refinement for a given 
depth of hardness and also uniform surface hardness. 
It is, moreover, stated that there is a minimum of 
distortion and breakage during the hardening process, 
and that practically no finishing treatment is required 
after quenching. When the quenching stain is removed 
it is stated that the surface of the steel is as smooth 
as when it entered the furnace. 





FIRE PROTECTION OF RAILWAY- 
CARRIAGE SHEDS. 


An interesting demonstration of the efficiency of an 
automatic sprinkler system in protecting rolling-stock 
sheds and their contents from loss by fire was arranged 
on February 15, by Messrs. Mather and Platt, Limited, 
Park Works, Manchester, 10, at the Fairfield Yard 
carriage sheds, East Croydon, of the Southern Railway 
Company. The object of the demonstration was to 
prove that, in the event of a fire occurring inside a 
compartment of a coach, standing in a shed protected 
by Messrs. Mather and Platt’s Grinnell sprinklers, the 
fire would be confined to the one vehicle affected, the 
other coaches and the building itself remaining un- 
damaged. Full particulars of the test are contained in 
an illustrated report which we have just received from 





the firm concerned. This indicates that two systems | 


of sprinklers were employed in the test, namely, auto- 
matic sprinklers and multiple jet controls. The former 
were placed in the ceiling in the orthodox manner to 
protect the building and its contents generally, whilst 
the latter, each of which controlled four aisle dis- 
tributors, served to provide an additional water curtain 
between each row of coaches, thus preventing fire from 
passing beyond any one coach involved. Both systems 
were brought into operation by the bursting of a 
special Quartzoid bulb when the temperature rose to a 
predetermined level. For the purpose of the test six 
old third-class passenger coaches were placed at one 
end of the open shed in three parallel rows, there being 
thus two coaches in each row. 


One compartment at the inner end of a coach in | 


the centre line was partially filled with wood-wool 
shavings sprinkled with paraffin, a lighted match was 
applied at 11.55 a.m., and the door closed. Owing to 
the limited supply of air and to the fact that the coach 
was somewhat damp, having been out of commission for 
a considerable period, the fire did not burn as fiercely as 
had been anticipated. Accordingly, at 12.25 p.m., a 
window on one side of the compartment was broken 


by hand, and a hole made in the door on the other side | 


to obtain a through draught. Shortly afterwards 
flames emerged from the sides of the compartment and 
the first sprinkler was brought into operation at 12.27. 
Four seconds later a multiple jet control came into 
operation, releasing a curtain of water from four aisle 
distributors. Six seconds later the alarm gong outside 
the shed began to ring and continued until put out of 


The fiuid is allowed to drip through 


action. Subsequently five further sprinkler units came 
into operation. The fact that the roof of the coach was 
drenched with water prevented it from becoming ignited, 
thereby also preventing the sprinklers from reaching 
the burning material, and the fire spread laterally to 
three compartments in the one coach. As it was seen 
that the fire within the coach would continue unti! 
eventually it would burn itself out, it was decided, 
at 1.30 p.m., just over 14 hours from the commencement 
of the fire, to put the conflagration out with hoses and 
to turn off the sprinklers. Inspection showed that the 
seating, sides and end of the coach had been burned 
jaway, but the end of the second coach coupled to it 
had suffered no damage beyond a slight blistering of 
the paint. Similarly, the coaches 5 ft. away on either 
side, from which, it is interesting to note, the conflagra- 
\tion had been watched throughout in comfort and 
security, bore no traces of the fire beyond a slight 
| blistering of the paint, and one or two cracked windows. 
|The report adds, moreover, that the fire caused no 
damage whatever to the shed, although the roof and 
main beams were of wood. From these results it was 
concluded that the demonstration had proved con 
clusively that all the other coaches and the building 
itself had been adequately protected. 











|ANNUALS AND REFERENCE BOOKS. 


Mechanical World Year Book, 1934.—This useful 
little work has now reached its 47th annual edition, 
}and the present issue contains a considerable amount 
of new material. A general characteristic of the 
descriptive sections is the manner in which a large 
amount of information is conveyed with economy of 
words, a treatment which makes them eminently 
| practical. A typical case is that of the section on 
| metals and alloys, a very clear exposition being given 
|in a small space of the structural changes occurring in 
the heat-treatment of steel. This is illustrated by use- 
ful diagrams and microphotographs. The illustrations 
| throughout the book are excellently reproduced and 
the typography deserves a word of praise. The section 
on machine tools deals with the general principles of 
the subject, as well as with modern tendencies and 
| practice. It should, therefore, be of wider utility 
| than it would have been if it had consisted of descrip- 
| tions of specific tools. The numerous tables appearing 
|in former editions have been retained, and in some 
|sections others have been added. The price of the 
book is the same as in former years, viz., ls. 6d. net, 
|and the publishers are Messrs. Emmott and Company, 
Limited, 31, King -:treet West, Manchester. 

Almanacs, Calendars, Etc.—We have received monthly 
| tear-off calendars from Messrs. August's Limited, 
Thorn Tree Works, King Cross, Halifax; Messrs. Harland 
land Wolff, Limited, Belfast; and Messrs. Feedwater 
| Specialists Company, St. Paul’s Square, Liverpool, 3. 
Daily refills for their desk calendar and note pad have 
come to hand from Messrs. Liverpool MarineAppliances, 
Limited, Cunard Building, Liverpool.—We also re- 
|ceived greeting cards from Messrs. The Skefko Ball- 
| Bearing Company, Limited, Luton; Messrs. Burton, 
| Griffiths and Company, Limited, Sparkbrook, Birming- 
ham, 11; The International Patent- Bureau, Copenhagen, 
| Denmark ; Messrs. Marconi’s Wireless Telegraph Com 
| pany, Limited, Electra House, Victoria Embankment, 
| London, W.C.2; the Commissioner and Executive 
| Officers of the New South Wales Railways, Sydney, 
| Australia; and Messrs. Sir W. G. Armstrong Whit- 


| worth and Company (Engineers) Limited, Scotswood 
Works, Newcastle-upon-Tyne. 








Smpte Test Apparatus ror Licutinc.—Messts. 
Benjamin Electric, Limited, Tariff-road, Tottenham, 
London, N.17, have prepared a small booklet and a kit 
| of simple apparatus, which will enable even the least 
technically equipped person to ascertain whether the 
lighting in his shops or offices is satisfactory. The first 
piece of apparatus consists of a square of cardboard 
which can be mounted on a spindle and spun like 
a top. As such top will apparently rotate more 
| slowly in a bright than in a dull light, it can be used 
to prove that when the eye has to perform trained 
work, it must be assisted by adequate illumination. 
To discover whether the direction from which the light 


a 


comes and the distance of the source are correct, 4 
perforated shadow frame is provided, which can be 7 
f the 


on white paper in various parts of the works. 
shadows thrown by this card are hard at the edges, ! 
may be taken that those working in the light producing 
them are straining their eyes unnecessarily, the general 
deduction being that good “ general lighting °’ is usually 
more advantageous than local lighting. The presence o! 
glare can be tested by the use of the third piece of app® 
ratus. This consists of a card in which a circular hole 
has been cut and which is provided with a cellophane 
cover. By holding this up to a bright light with the 
cellophane covering removed, the difficulty of reading 
the lettering round the hole will at once be appreciated. 
Similarly, by placing the cellophane covering in position 
it will be found hard to read the print when the card is 
held at certain angles, thus illustrating the disadvantages 
of direct and reflected glare. We commend these ' 
genious devices to the attention of our readers. 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. 


The prices shown 


for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 


for steel plates and rails, and also for hematite and Cleveland pig-iron. 


The prices given in the case of 


steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent ll. each, except in the case of the diagram relating to tin-plates, in which 


they represent 1s. each. 








THE CHAMBER OF SHIPPING. 


A review of the difficulties with which British 
shipping is at present confronted was given in the 
presidential address delivered by Major Robert J. 
Dunlop, at the annual meeting of the Chamber of Ship- 
ping of the United Kingdom, held in the Hall of the 
Leathersellers Company, St. Helen’s-place, London, on 
Thursday, March 1. The population of the British 
Isles, he contended, were unique in their dependence 
upon shipping, not only for safety, but for food. No 
less than 82 per cent. of our breadstuffs, 55 per cent. 
of our meat, 94 per cent. of our sugar, and 79 per cent. 
of our fruit, had to be brought to us in ships. Though 
home production was intensified, the country must 
always draw a very large proportion of its food from 
overseas. The raw materials of industry had also to 
be brought in. The whole of the oil, cotton and jute, 
nearly all the wool, and a very large proportion of the 
iron ore needed to feed British industry had to be 
transported in ships. Again, while essential to the 
marketing of exports, shipping itself was the greatest 
British export trade. The value of the exports of 
shipping services was greater than that of cotton goods, 
or of coal, iron, steel and machinery put together. 
The state of the industry was indicated by the fact 
that in the year 1933 the accounts of 48 tramp com- 
panies, published and analysed in Fairplay, revealed 
that 37 paid no dividends, and that 33 were not even 
able to provide anything out of earnings for deprecia- 
tion. The total depreciation actually set aside, by 
drawing upon reserves, and interest and dividends on 
investments, was less than one-third of normal depre- 
Cation of 5 per cent. 

i British shipping suffered war-losses amounting to 
‘,000,000 tons, but the industry was able, through 
replacements, to make good the whole of this by 1920. 
No increase was made in the total British mercantile 
fleet ; to-day the tonnage was slightly less than in 1914. 
Allowing for increase in carrying power, due to the 


improvements in size and speed of modern vessels, 
and in enhanced dock facilities, which permitted a 
quicker turn round, British carrying power was now 
a little greater than before the war, but the ocean 
carrying power of the world as a whole had been 
increased by 75 per cent. 

There were signs of improvement in many of our 
industries, and shipping would undoubtedly respond 
to the increasing vigour in the manufacturing field, 
to the extent to which we were able to recapture 
export markets. Shipping was, however, essentially 
an international industry and depended ultimately 
upon the restoration, not of national, but of world 
trade. Restrictions to this were found in the recent 
emphasising of economic nationalism, consisting of 
trade barriers, excessive tariffs, quotas, and currency 
and exchange controls. Great Britain should lose no 
opportunity to promote the restoration of world trade. 
At the same time, she should restore her agriculture, 
her industries and her shipping, and keep a just balance 
between them. Tariffs and quotas could easily be 
carried to such a length that they seriously injured 
shipping, reducing safety, and increasing the diffi- 
culties of balancing the Budget. Uneconomic subsidies, 
and low standards of life, reflected in uneconomic 
running costs, proved in effect an attack on British 
shipping. As the world’s biggest buyer, the United 
Kingdom should demand that adverse trade balances 
be redressed by fuller purchases of shipping services in 
return for other countries’ goods. While this was being 
brought about, and before trade revived, the tramp 
shipping industry would have to be kept in being, 
he thought, by temporary, but necessary, subsidies. 

In the Annual Report of the Chamber, details were 
presented of the economic position of shipping during 
the past year, and the efiects upon it of the world 
crisis and the action taken by the governments of 
various countries. Tramp freights fell during the year 
by a further 3 per cent., and were on the average 








224 per cent. below the pre-war value. Such rates 





! 
| meant losses on practically every voyage with cargo, 
while scarcity of trade resulted in an increased number 
|of ballast loadings. 


The loss of coal exports meant, 
|as compared with pre-war conditions, 700 fewer tramp 
ships with outward cargo each month, while the further 
increase of world motor and oil-burning tonnage, to 
45-4 per cent. of the total, caused a loss of bunker 
exports, and aggravated the position. The cutting of 
rates was continued by foreign owners, some of whom 
had the advantage of subsidies, or depreciated cur- 
rencies, while others paid much lower wage rates. 
Liners had been deprived of much of their utility 
through economic factors, and though the homeward 
cargoes have been better than the outward, the rates 
have been insufficient to make the round journey 
profitable. Running costs last year were 40 per cent. 
to 50 per cent. above the pre-war conditions. 

World tonnage had been reduced in the last two 
years by nearly 2,000,000 tons, and now stood at 
68,000,000 gross tons, against 49,000,000 tons before 
the war, the amount being far in excess of present, 
or prospective, requirements. The British proportion 
of total world tonnage, which was 41-6 per cent. before 
the war, was now only 27-9 per cent. The British total 
tonnage was slightly less than in 1914, but other countries 
had increased their figures enormously: France by 
51 per cent., Italy by 89 per cent., Japan by 149 per 
cent., and the United States of America, though she 
had reduced her tonnage since 1923 by 22 per cent., 
had increased it prior to that time by 218 per cent. 
These countries, in particular, had used their tax- 
payers’ money to swamp the freight market with a 
glut of tonnage. Upwards of one thousand million 
pounds was estimated to have been thrown away in 
this economic warfare, but in such a way as to create 
actually still greater waste, by everywhere converting 
a healthy world industry from an asset into a burden. 
British shipowners had under these circumstances 
been compelled to review their position and were con- 
sidering whether they should still adhere to principles 
of international commerce, which have been under- 
mined by the uneconomic practices of other countries. 
Warnings have been given that if uneconomic shipping 
practices are persisted in, Great Britain might be forced 
to abandon her traditional policy of freedom of the 
seas, and to take action in defence of her shipping. 

A statement of policy, on behalf of the British 
shipping industry as a whole, as agreed between the 
Chamber of Shipping and the Liverpool Steam Ship 
Owners’ Association, was issued from the meeting. 
This proposed, that, to restore prosperity to world 
trade, on which all shipping depends, and to encourage 
the abandonment of practices inimical to trade, the 
British Government should intensify its activity with 
all possible despatch in negotiating new or revised 
treaties and trade agreements, and the lines upon 
which these should be made were outlined. The 
suggestions proposed the formation of a group, including 
all the great creditor nations, for the purpose of agreeing 
on the principles to be observed, and the concession 
only to each other of the most-favoured-nation terms. 
Among these principles there should be an obligation 
on each creditor nation to accept such payments in 
goods and services as would offset its creditor position, 
and on all co-operating nations an obligation to stabilise 
prices and currencies, and to restore the freedom of 
the seas for peaceful commerce. To enable other 
creditor nations to take payment from their debtors, 
and thereby to restore the circle of world trade, every 
effort should be made to convince the world’s chief 
creditors that they cannot be paid, either for debts, 
or exports of goods and services, unless they will 
accept payment in foreign goods and services. Further, 
it was suggested that, after consultation between the 
Home and Dominion Governments, announcement 
should be made that Imperial preferences would only 
be enjoyed on goods imported in ships belonging to 
countries which gave fair play to British exports and 
British shipping. Pending the revival of trade and 
the effective operations of some such scheme, subsidies 
should, where necessary, be met by subsidy. A call 
to the Government was further made to help the 
industry by reducing the burdens of taxation and 
regulation. 

It has now been stated authoritatively, on behalf 
of the British Government, that there is no intention 
of allowing British shipping to be swept off the seas, 
and that methods are now under consideration by 
which it can be defended and preserved with the 
greatest advantage, and the least disturbance of trade. 
Mr. Walter Runciman, President of the Board of 
Trade, at the Annual Dinner of the Chamber, which 
concluded the proceedings last week, promised con- 
sideration of the problems involved. He furtherindicated 
that the time had arrived to state openly that those 
nations which treated our shipping badly had no right 
to claim that theirs should be treated well in return. 
The same treatment should be meted out to the 
mercantile marine of the United Kingdom as was 





given by this country to that of foreign nations. 


LABOUR NOTES. 


Tue Ministry of Labour estimates that at Feb- 
ruary 19, 1934, there were approximately 9,941,000 
insured persons, aged 16 to 64, in employment in Great 
Britain. This was 67,000 more than a month before, 
and 625,000 more than a year before. The industries 
showing the greatest improvement during the past 
month were building and public works contracting, 
tailoring, and shoe manufacture, and pottery 
manufacture. There was also some improvement in 
the iron and steel, engineering and motor-vehicle 
industries, and in shipping service. There was a decline 
in employment in dock and harbour service, and a 
small net decline in the coal-mining industry due to 
an increase in the numbers temporarily stopped in the 
North-Eastern area. 


boot 


At February 19, 1934, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,881,532 wholly unemployed, 
340,897 temporarily stopped, and 95,480 normally in 
casual employment, making a total of 2,317,909. This 
was 71,159 less than the number on the registers at 
January 22, 1934, and 538,729 less than a year before. 
The total on February 19, 1934, comprised 1,883,782 
men, 58,368 boys, 328,146 women, and 47,613 girls. 


Of the persons on the registers at February 19, 1934, 
about 42 per cent. were applying for insurance benefit 
and about 43 per cent. for transitional payments, 
while about 15 per cent. were uninsured or were, for 
other reasons, not entitled to benefit or transitional 
payments. In the case of about 54 per cent. of the 
total of 1,982,984 persons on the registers who were 
applying for benefit or transitional payments, the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 67 per cent. it 
had lasted less than six months ; about 22 per cent. 
of the total had been on the register for twelve months 
or more. A considerable proportion of the persons 
included in these totals of persons who have been on 
the register for various periods will have had one or 
more short spells of employment, lasting not more than 
three days each, during such periods 


Notices were posted on Thursday last week in the 
establishments of members of the Shipbuilding 
Employers’ Federation, to the effect that the national 
time rate for electric welders, which is 60s. (including 
10x, bonus) for a week of 47 hours, will apply as from 
the first full pay week in April. Under a scheme 
introduced by the employers a new class of skilled 
shipyard welders is set up. Modifications have, how- 
ever, been made in the proposals as originally pre- 
sented, and these, it is hoped, will render acceptance 
of them by the shipyard trade unions easier. In the 
formal notice sent by the Federation to the secretary 
of the joint unions, it is, for instance, stated that 
‘in the case of new work establishments, where rates 
for electric welders of varying amounts in excess of 
60s, are at present operative, the rates will be brought 
into conformity with the national time rate of 60s. 
by instalments.” It is also made clear that the notices 
‘will not interfere with the continued operation of 
piece work in those yards in which that method of 
remuneration is at present in forces 


According to the Shipbuilding Employers’ Federa- 
tion, the latter provision is “ likely to have a reassuring 
effect on the trade unions, because of an intimation 
made by the employers nearly a year ago, when they 
first started negotiations with the unions, that it was 
then considered that all electric-welding work on new 
shipbuilding should be carried out on a time-work 
basis in view of the limited experience of welding work 
on new shipbuilding, the probabilities of rapid develop- 
ment with greater experience, and of anticipated 
improvements in electric plant and methods.’’ Another 
point on which the position is now made clearer is the 
extent to which shipbuilders are recruiting men for 
electric welding as trainees from other shipyard crafts 
at slightly lower time rates than the fully skilled rate. 
In 1933, several firms, frced with a volume of urgent 
electric welding work, found it necessary to resort 
to the trainee method of recruitment, but recent 
developments point to the supply of electric welders 
being augmented mainly by means of apprenticeship 
arrangements. The position created by the employers’ 
notices was considered by representatives of the 
shipyard trade unions at a meeting held yesterday. 


The provisions of the new Labour Law, which the 
Turkish Parliament is to discuss next month, include : 
(1) a maximum working day of eight hours; (2) prohi- 
bition of the employment of young persons under 
12 years of age ; (3) no night work for children between 
12 and 16 years of age ; (4) the insurance of all employees 
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- . | 
against accident by the managements of the factories | 


in which they work; (5) the appointment by the 
Ministry of Economy of inspectors to control working 
methods in factories ; (6) the permanent attendance of 
a doctor at every factory employing more than 100 
workpeople. Heavy fines are proposed for failures 
by employers to comply with these requirements, and 
strikes and lock-outs are to be declared illegal. 


Speaking in London last week, Mr. William Wallace, 
director of Messrs. Rowntree and Company, said 
it was difficult to get people to realise, and most of all | 
the Treasury, that for every 1,000,000/. spent by the 
State, for example, on housing or a Cunarder, at least 
one-third’ was saved in unemployment benefit. At 
least a sixth was also saved in increased contributions 
to unemployment benefit and increased receipts from | 
taxes. Therefore, any enterprise financed by the | 
State which would show a due return, even on only 
half the expenditure, was a definitely profitable opera- 
tion. In other words, it paid to have citizens creating | 
wealth instead of being idle. The basic fact of the 
present economic situation, Mr. Wallace declared, 
was that we were in the recovery stage of the trade 
cycle. This recovery began about a year ago and Was | 
world-wide. Other things being equal, recovery should | 
continue, and at an accelerating rate, for two or three | 
years at least. 


— 


In the course of a broadcast talk from London last | 
week, Sir Herbert Austin dealt with the subject of | 
“Modern Industry and National Character.” Trade | 
unions, he admitted, had done much to improve the | 
conditions of the working class, but, he said, if they | 
did not adjust their views to modern industrial develop- 
ment, they would find a strong swing of the pendulum | 
away from them. Youth seemed to be realising the | 
bad effect of the unions’ restriction of individual effort, | 
and was shaking itself free from their shackles. The | 
definite set against Trade Unionism was in some | 
countries an indication of the failure of the unions to | 
adjust their inftuence to suit modern developments. | 
Youth wanted to know more about fundamentals ; it | 
was more inquisitive. That, he thought, was the great | 
characteristic of the young workers of to-day, and as 
a result of it they were looking towards Fascism, | 
Nazism and even Communism for inspiration. 


The weekly organ of the International Labour Office 
at Geneva prints a translation of an interesting resolu- 
tion passed at a meeting in Vienna, on January 26, of 
the Managing Committee of the Federation of Austrian 
Industry. ‘* Industry,”’ the resolution states, “ recog- 
nises the trend of the times towards reorganisation of 
the framework of the industrial and political life of the 
nation. It therefore welcomes the Government's 
initiative in establishing a definite goal for these 
endeavours by putting forward its scheme for a corpora- 
tive State. Corporative organisation, if properly 
planned and executed, may promote the recovery of 
Austria in three different ways: (1) in the domain of 
legislation, it may secure more firmly than hitherto not 
only the cultural and social but also the industrial 
interests of the nation; (2) by finally eliminating class 
warfare it may safeguard industrial peace against future 
disturbances, draw together employers and workers in 
a closer relationship and thus strengthen their feeling 
of mutual dependence, and at the same time give scope 
for the maximum development of productivity of all 
branches of the economic system; (3) the autonomy 
which, within carefully defined limits, is to be allowed 
to the separate industrial groups may promote and 
hasten the return to normal economic conditions which 
in many cases have been dislocated by the political and 
economic disturbances of the last decades.” 


* The transition to a corporative form of organisation 
represents,’ the resolution proceeds, “‘ a change of the 
highest historical significance which, as has often been 
emphasised in the most authoritative quarters, cannot 
be brought about by a mere enactment, but only through 
the development of the corporative spirit. This mental 
and spiritual readiness in all classes of the occupied 
population is an essential condition for the success of a 
corporative organisation. Hence it is essential to avoid 
any kind of coercion and to carry out the change as an 
organic development from the existing order. Owing 
to the difficulty of the problem, not least in the domain 
of industry, the corporative institutions must neces- 
sarily be in the nature of an experiment. Hence the 
State, which is presiding over the birth of these institu- 
tions, must also for an indefinite period conduct, super- 
vise, impreve and, where necessary, extend their 
activities. In conformity with the notion of the 
trusteeship of the State and in the interests of a smooth 
transition from the old order to the new, it will be 
advisable as far as possible to avoid setting up artificial 
new representative bedies by a complicated system of 





election. Where well-developed organisations already 
exist which are both suited by their general structur: 
and arrangement to the requirements of the new system 
and well disposed towards it, these should be mobilised 
by the national executive authorities to collaborate in 
the work of corporative organisation.” 


In addition to these general considerations, the resolu- 


! . . *,* 
tion lays down certain other conditions from the 
| narrower standpoint of the economic system and, in 


particular, of industrial production. ‘The first of 
these,” it is pointed out, “ is that, in respect of corpora 
tive institutions bearing any relation to industry, th: 
position of independent persons, working on their own 
responsibility, in town or country, shall be adequately 
safeguarded, since they are, naturally, in a position to 
understand the requirements of industry better than 
those who merely derive their incomes from it. Secondly. 
that within this framework, industry shall be assigned a 


| place befitting its importance; and thirdly, that the 


most representative organisation which industry 
possesses in the Federation and its affiliated associa- 
tions, which are in every way suitable for adjustment 


| to the new corporative system, shall permanently be 


entrusted with all the duties falling within its sphere.” 


A committee consisting of representatives of the 
State, employers, and workpeople has been set up 
by the Finnish Council of State, to consider “ the 
possibility and expediency ” of fixing minimum wages 
by legal enactment. JIndustritidningen, the organ of 
the National Association of Finnish Manufacturers, 
recently contained an article in which the writer 


| claimed that on the facts there was no justification for 


minimum wage legislation. Comparative figures were 
given relating to wages in the wood pulp and paper 
industries, with a view to proving that since the 
beginning of the depression in 1928 wages have fallen 
by 14 per cent. for men and 16 per cent. for women, 
while the official cost of living index shows a drop of 
19 per cent. for the same period. Calculating real 
wages on the basis of these data, it was concluded that 
the worker's standard of living is no lower now than 
in 1928. It was also pointed out that about 40 per 
cent. of the workers in these two industries are housed 
in dwellings belonging to the undertakings, and that 
the rent index has fallen less rapidly than that of the 
general* cost of living, so that actually the worker's 
position is more favourable than is indicated by the 
official statistics. Accordingly, the writer of the 
article claimed that State intervention for the purpose 
of raising wages is required in agriculture rather than 
in industry. 


The official record of the operation of the American 
National Industrial Recovery Act during its first six 
months states that in the iron and steel industry the 
code increased employment by 72,763 men or 22 per 
cent., reduced average weekly hours from 38-9 to 
32 or 18 per cent., and increased payrolls by 6,488,000 
dols. or 21 per cent. The average earnings of steel 
workers increased from 53-1 cents an hour in June to 
63-7 in September, and 64-9 cents an hour in October. 
This extraordinary improvement in labour conditions 
was brought about in a period when operative capacity 
declined 10 per cent. In the motor manufacturing 
industry, employment was increased by 25,000 and 
payrolls by 2,000,000 dols. or 16 per cent., while weekly 
hours of work were reduced by 8 per cent. 


A Decree issued by the Provisional Government of 
Brazil regulates admission to the professions of engineer, 
architect and surveyor, and requires members to 
have their diplomas, certificates, &c., registered by 
the Ministry of Education and Public Health. If the 
document is not a certificate of skill, studies, &c., 
but simply a licence to exercise the profession, it must 
be registered with the regional engineering and archi- 
tecture committee for the area in which the holder 
intends to practise. Supervision and regulation in 
so far as concerns the exercise of the three professions 
will be in the hands of a Federal engineering and archi- 
tecture committee, to be established in the Federal 
district, and the regional committees. The Decree 
lays down the qualities and abilities required, and 
prescribes penalties for infringements. 





Tue Roya SANITARY InstiruTE.—As already 
announced in our columns, the Health Congress organised 
by the Royal Sanitary Institute, 90, Buckingham Palace 
road, London, 8.W.I, will be held this year at Bristol. 
from July 9to 14. Dr. 8. H. Badock will be the president 
of the Congress, and a large exhibition of sanitary 
appliances, apparatus, &c., will be arranged in the 
Colston Hall. Mr. R. G. Hetherington will preside over 
the section of the Congress dealing with engineering, 
architecture and town planning, while Major L. Roseveare 
will preside over the engineers’ and surveyors’ conference 
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SUPERSATURATED STEAM.* 
By Joun I. YELLoTT, Junr. 


Aw accurate knowledge of the weight of steam which 
may be expected to flow through a given nozzle area 
ynder varying conditions is essential in the design of 
steam turbines and other equipment. The flow of 
superheated steam can be estimated with a high degree 
ef accuracy by the use of the de St. Venant formula. 

Application to the flow of saturated or wet steam of 
the usual formula, based upon the assumption that 

ndensation begins as soon as the saturation condition 
s passed in an expansion, results in a theoretical flow 
which may be smaller than the actual flow. This 
excess of the actual over the theoretical flow, at first 
attributed to experimental error, has been so con- 
jusively demonstrated by the work of able experi- 
menters that the correctness of the conventional theory 
ef condensation is questionable. 





Fig. 2. 
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section. The conventional theory of condensation | the condensation of steam in an effort to learn how and 
requires that steam shall begin to condense when the | when this occurs, and to discover the conditions under 


saturated condition is passed in an expansion. 


The | which supersaturation actually exists. 


It was desired 


condensed portion of the steam gives up its latent heat, | to locate by experimental means the Wilson line, which 


causing decrease in the density of the surrounding | 
If the condensation should fail to occur, the 


medium. 
latent heat would be retained, with the result that for, 
a given expansion, the density of supersaturated steam 
would be greater than that of wet steam. 
of the supersaturated steam would be less than that 
of the wet steam because the isentropic heat drop is less 
for a supersaturated than for an equilibrium expansion. 
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The theory of supersaturation was proposed to ex- | 
Mein the phenomena involved in the flow of saturated | 
or Wet steam. It was suggested that steam in a rapid 
‘pansion from a dry or slightly superheated condition, 
might not begin to condense when the saturated con- | 
dition was reached, but might continue to expand as | 
m the superheated region, thus becoming “ super- 


Saturated.” Such a theory explains the excess flow 
encountered in the ¢ xpansion of saturated steam | 
*hrough nozzles. 


‘ The flow of a fluid through a nozzle depends upon the 
uct of its density and velocity at any given cross- 








Summary of a paper read before the American 


Society of “Mechani oe 7 > 
: b nica New 
December 7. 1953. Engineers, New York, = 


The original object of this research was to investigate 
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The product of the velocity and the density, however, 
is greater for the supersaturated than for the wet steam, 
and hence the weight flowing through a given area is 
greater. 

The actual mechanism of condensation in flowing 
steam, by no means clearly understood, involves the 
formation of water droplets. The nature of formation 
and the size of those droplets is of great importance in 
determining their behaviour, particularly in respect to 
the erosion of the low-pressure blades in steam turbines. 
The need for further data on supersaturation in actual 
steam flow and the lack of information on condensation 
nuclei and drop size, led to a two-year study in the 
laboratories of the Johns Hopkins University, of the 
flow through nozzles of relatively low-pressure steam 


on the Mollier chart represents the condition at which 
condensation actually occurs in expanding steam at the 
termination of the supersaturated state. 

| In considering methods of attack, it appeared that 


The velocity | Mellanby and Kerr* had exhausted the possibilities 


of the weighted flow analysis. 
by Stodolat to study flow in nozzles and by 
Thomast to examine moisture in steam, did not 
appear to have been utilised to the fullest possible 
}extent, and the possibility that drop sizes might be 
|measured by optical means made this method more 
attractive. It was believed that if the condensation 
point could be seen, the pressure at that point could be 
measured with a search tube and thus some positive 
| knowledge of condensation conditions would be ob- 
' tained, from which the supersaturation could be deter- 
mined. 

Supersaturation has been studied by many investi- 
gators and among others by the late H. M. Martin§, 
who brought the subject of supersaturation to 
the attention of engineers by his articles on “ A New 
Theory of the Steam Turbine.” Assuming that 
condensation always results in droplets of the same 
size, he applied Callendar’s value of the droplet 
radius to the von Helmholtz equation, making 
allowance for the variation of surface tension with 
temperature, and estimated the supersaturation 
ratio which may be expected at any temperature. 
Krom these data, using the Callendar equations of 
state, he calculated the properties of steam for the 
conditions under which condensation should occur. 
His results, plotted on the Mollier chart, form tlie line 
to which he gave Wilson’s name. 


The optical method used 


Tue THEeory OF SUPERSATURATION. 
Supersaturation is based upon the fact that the 
vapour pressure of a liquid at a given temperature is 
greater above a curved than above a plane surface. 
This can be understood by referring to Fig. 1, in which A 
shows a molecule, a, on a plane liquid surface. a is at- 
tracted by all of the molecules of the liquid within the 
hemisphere of radius p, the distance over which the 
molecular attraction may be assumed to act. Consider 
|next the molecule 6, on the curved surface B; > is 
attracted by fewer molecules than a because those 
molecules in the darkened area are no longer present. 
At the same temperature, then, molecule b will be tied 
| less securely to the surface than will a, and conversely 
|a greater pressure in the surrounding atmosphere will 


| be required to force b to remain on the surface. In other 
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words, the vapour pressure of B is greater than that 
of A. Thus a water droplet, if sufficiently small, will 
evaporate if placed in an atmosphere of saturated 
steam. If, however, the vapour is supersaturated, or 
at a pressure greater than that corresponding to the 
temperature, equilibrium can exist between the vapour 
and the droplet when the pressure of the vapour is 
equal to the vapour pressure of the droplet. The 
conditions necessary for equilibrium between vapour 
and droplet were investigated by Lord Kelvin§ and 


* Proc. I1.Mech.E., Part II, pose 855, 1922. 
+ Steam and Gas Turbines, N 
t Trans. A.S.M.E., 1933. 


ew York, 1927. 





> 
§ ENGINEERING, vol. evi, page 1, ef seq. 1918. 
{| Proc. R.S.E., vol. vii, page 63, 1870. 


























a formula to express these conditions was derived by 
von Helmholtz,* of the following form : 
2y 


RTDr 


Pp 
Ps 


loge 8 ke (13) 


Re 
where S is the ratio between the surrounding 
the drop and the saturation pressure due on the tem 
perature, R is the gas constant in the equation p\ 

RT, T is the absolute temperature, D the density of the 


pressure 


drop, y the surface tension and r the radius of the drop. 


The ratio a denoted by the symbol S, is known as 
Ps 

the supersaturation ratio. Equation (13) gives the 

relation which must exist between the actual pressure 

and the saturation pressure at the existing temperature 

if a drop of radius r is to be in equilibrium with the 

If this ratio is lowered the droplet 


vapour about it. 
If it is raised, the droplet will grow. 


will evaporate. 


It will be seen from equation (13) that the logarithm 
of the supersaturation ratio varies directly with the 
surface tension and inversely with the absolute temp 


Fig.5. DIMENSIONS OF NOZZLE BLOCKS. 
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The conclusion reached by both Barus and Wilson | cast-iron channel. 


was that these nuclei are associated molecules. 


The glass plate which constituted 
the top of the nozzle was clamped tightly to the channe| 


Callendar,* assuming that the time interval in| with rubber gaskets above and below to prevent 


| the flow of steam through nozzles is too small to allow | leakage. 
condensation to occur, used Wilson’s value of 7-9 for | 


Fig. 5 shows the dimensions of the nozzles 
The steam from the nozzle passed through a se 


nd 


the supersaturation ratio at 300 C, absolute, in the! Tee I into a 2-in. line leading to a condenser in which 


von Helmholtz equation, and obtained 5-0 


10-* as| vacuum of 25 in. of mercury could be obtained. 


\ LiVes 


the radius of the droplets formed when condensation | in the discharge line permitted the back pressure to be 


takes place. The Wilson line, in his opinion, approxi- 
mately coincided with the 3 per cent. moisture line on 
the Mollier chart. Martin’s original Wilson line lay 
between the 3 per cent. and 4 per cent. moisture lines. 


raised to any desired value. 

The static pressure of the steam at any point along 
the axis of the nozzle could be measured with the aid 
of a brass search tube, of 0-125 in. inside diameter. 


Powell’s calculations resulted in a droplet radius of | and 0-189 in. outside diameter. The steam pressure was 


6-4 10-8 
along the 2 per cent. moisture line. 

While the existence of supersaturation has 
demonstrated by the work of the authorities mentioned 
above, a supersaturation limit, or Wilson line, based on 
theory alone is not acceptable. There are many 


been 


sO 


uncertain variables in the von Helmholtz equation, 


em., and his version of the Wilson line falls | transmitted through six holes, J in. in diameter, in the 


| form of a piezometer ring, located about 14 in. from 
| the end of the tube. The search tube was soldered to 
a large tube which passed through a stuffing box and 
connected by means of flexible rubber tubing to a 
Bourdon gauge J, and a mercury manometer K. A hand 
wheel and screw permitted the search tube to be moved 


and so many assumptions in its derivation, that the | along the axis of the nozzle, and the location of th 
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erature and the radius of the drops Surface tension 
decreases with increasing temperature and, finally, 
vanishes at the critical condition. Thus, there can be 
no supersaturation at the critical condition. Con 
versely, surface tension increases with decreasing 


temperature and the supersaturation ratio for a given 
drop size increases as the temperature is lowered 
Equation (13) indicates the need for a nucleus upon 
which condensation can occur. If ris made very small, 
S must be very large, and, finally, in the limiting case, 
when 7 O,8 L. 
to condense, there must be some nucleus of finite radius. 
The search for such a nucleus was the motive of early 
workers in this field. Aitken first that 
dust particles always served as nuclei, but he rejected 


concluded 


at 


Thus, in order for a pure vapour | validity of results based upon 


this conclusion upon finding that condensation occurred | 


with filtered. dust-free vapour. Von 
believed that icns were nuclei upon which condensation 
took place. 

C. T. R. Wilson found three distinct types of nuclei. 
Working with air saturated with moisture, he found 
that a small expansion caused condensation upon the 
relatively large parti les of dust which were present 
in the air. With dust-free air, he discovered that at a 
higher expansion ratio, condensation occurred with ions. 
Wilson's cloud chamber,” 
is based on this feature of the phenomenon. He was 
able to trace the path of ionising rays by causing them 
to pass through an illuminated chamber and photo 
graphing their tracks, which are droplets of water 
condensed upon the ions formed by the ray 

With air freed both of dust and of ions, Wilson found 
that a sufficiently high ratio of expansion would in- 
variably cause a heavy condensation in the form of 
innumerable very small droplets. The nuclei respon 
sible for this ultimate condensation, investigated at 
great length by Barus,? seemingly inexhaustible, 
and appeared to form an essential part of the water 
vapour, for they could not be removed by any process 


were 
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it 1s open to question. 
An experimental investigation of the condensation 
conditions is necessary to determine the actual super- 
saturation limit, and the following constitutes a record 
of such an investigation. 

A general view of the apparatus is shown in Fig. 2, 
while Fig. 3 the lay-out. The apparatus was 
designed to provide a nozzle with a transparent side 
through which the expanding steam could be observed 
with the aid of an intense beam of light passing axially 
through the nozzle. Observation at right angles to 
the illuminating beam was essential because thereby, 
as in the ultra-microscope, otherwise invisible details 
could be seen. Steam entered through the main valve 
A, Fig. 3, and passed through a 2-in. line into the super- 
heater, B, consisting ofa 6-in. steel pipe, within which was 
placed a copper coil supplied with high-pressure steam 
through valve C. Evaporation of the entrained 
moisture in the entering steam was the principal 
function of the superheater, but it could also be used 
as a de-superheater by closing valve C and the drain 
valve, and opening valve D, admitting to the coil, cold 
water which was discharged to the sewer. 

The steam passed from B into the Tee F, which had 
at one end a glass port E, and at the other end the 
nozzle assembly G, shown in detail in Fig. 4. 

The nozzle, rectangular in cross-section, was formed 
by two polished brass blocks bolted to the sides of a 


gives 





* The Properties of Steam, London, 1920; Proc. Inst. 
C.E., vol. exxxi, page 147 (1897-8); Proc. I.Mech.E., 
Part I, page 53 (1915); Eneyl. Brit., 11th edition, 

Vapours Condensation.’ 































in” 
— 10 R-273.y 
gy it | at 6-6-7,Recom.at 6-16 
fis 2.x P~=29-5,t,-298 F.Cond. 
a24— cena at 6-7, Recom. at 5-6 
s 3.4 P,=39-5,t, #298 F. 
~ Cond . at 6-75. 
:20;-— , T a 
» | | | | J— 
5 | ~ 
Hy "je 
9 ars = aoe 
‘ rita al 
< | om | 
5 Se Oe a 2’ 
= 12> = ee 
&- + —-— > 
+}—— ooo 
Sn ss 
(428!.€.) Scale Reading. ..Inches.“ENGInEERING” 
pressure-measuring holes could be found by a scak 
fastened to the frame. To prevent vibration, tl 


steam end of the search tube was held in place by a 
guide at the high-pressure end of the channel. The 
back pressure was measured by a mercury manometer 
connected to a ¥,-in. hole in the bottom of the chan: 
beyond the nozzle mouth. 

Illumination was provided by a carbon are, the light 
from which was concentrated by a pair of lenses and 
introduced through the port E along the axis of the 
nozzle. A screen was usually used to keep the light 
from hitting the bottom of the nozzle, and a blue filter 
could be interposed between the are and the nozzle if 
needed. When full illumination was desired, tl 
search tube was removed, and in its place was installed 
a glass port through which the light from a second ar 
entered. This light could be focused with a concav 
mirror into a sharp beam to study ene portion of th 
nozzle, or into a broad ray to illuminate it complete ly 

The Method of Measuring the Supersaturation Ratio 
Supersaturation cannot be measured directly, but must 
be calculated from an observed condensation pressur 
Attempts to measure the temperature of supersaturate 
steam will fail, because such steam will condens¢ 
any surface and a thermometer placed in such at 
atmosphere will immediately become covered with & 
thin film of moisture. The temperature of saturated 
steam at the existing pressure will thus be obtained 

When the apparatus was put into operation, it W# 
found that the intense light from the are enabled thi 


condensation point to be observed. The entering 
steam, superheated by throttling from the boiler 
pressure, was quite transparent, and the occasiona 
drops of entrained moisture were easily seen. Whe! 
condensation took place, however, the are light wa 
scattered by the great number of very small drope 


: > batch is 
which formed in the steam, and a dense bluish must 
was visible. As shown in Fig. 6A, 


occurred along a relatively sharp curved line, 


condensation 
whict 


bore a marked resemblance to the constant-pressul 
lines in nozzles shown by Stodola.* There was 

distinct and unmistakable change in appearance !F “ 
the transparency of the dry supersaturated steam “ 


* Steam and Gas Turbines 
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the blue cloud which indicated the presence of minute 
water droplets. The incident light was scattered, 
rather than reflected or refracted, and the only colour 
to be seen was the blue, which is characteristic of the 
light scattered by very small particles. In Fig. 6a the 
illumination was confined to the plane of the search 
tube. 

In determining the condensation pressure, the 
apparatus was allowed to run until it was thoroughly 
warm and the entering steam quite dry. A pressure 
traverse of the nozzle was then made by means of the 
search tube. When the piezometer ring on the search 
tube reached that portion of the nozzle in which 
condensation was occurring, the arc was turned on 
and the experimeter was able to estimate, by visual 
observation, the point at which the search tube left 
the supersaturated region and entered the wet. The 
static pressure at that point was assumed to be the 
condensation pressure. When the traverse was 


completed, the condensation region was re-explored | 


several times to check the pressure determination. The 
pressures thus obtained were plotted against nozzle 
length, as in Fig. 84. The resulting curves resemble 
those shown by Stodola and by Mellanby and Kerr. 
The method of determining the condition of the 
steam at the condensation point is based upon the 
assumption that the expansion through the throat of 
the nozzle is isentropic. This is not strictly true, for 
some losses are present, but those which occur before 
the throat is reached are small. It will be seen from 
Fig. 8a that the expansion to the throat of the 


nozzle used in this work was rapid and continuous. | 


The fluctuations in pressure, which are responsible for 
a large part of the losses, occur after the condensation 
point has been reached. It is probable, therefore, that 
the losses to the condensation point do not at the most 
exceed 1 per cent. or 2 per cent. of the isentropic 
enthalpy drop. 

If isentropic expansion is assumed, the condition at 
the condensation point can be estimated from the 
Mollier chart by following the entropy line on which 
the initial state point of the steam is located. The 
condensation condition is the intersection of that 
entropy line and the line representing the pressure at 
which condensation is observed. Since the conven- 
tional Mollier chart is based upon equilibrium conditions, 
the supersaturated condition cannot be represented 
correctly upon it. For this reason, a revised Mollier 
chart was prepared, and Fig. 7, a portion of this chart, 
plotted on a large scale, shows the method of locating 
the condensation point. Point 1 is the initial condi- 
tion, determined by measuring the pressure and 
temperature of the incoming steam. Line ab is the 
conventional wet-steam line in thermal equilibrium for 
the pressure pe at which condensation is observed ; 
A b is the supersaturated line for the same pressure. 

Steam, expanding isentropically from point 1, crosses 
the saturation line at point S, but remains dry and 
supersaturated until it reaches a condition represented 
by point A on the supersaturated pressure line. At 
that point, condensation takes place and thermal 
equilibrum is almost instantaneously restored, which 
action is represented by the constant enthalpy line 
AB. The condition of the wet steam is thus repre- 
sented not by point A or a, but by point B. If the 


expansion is not exactly isentropic, the friction and | 
other losses will reheat the steam and raise slightly the | 


enthalpy of point B. 


It is evident that in a given expansion there is a/| 


distinct loss in availability because of this isenthalpic 
change from the supersaturated to the wet condition. 
If H is the isentropic enthalpy drop from the saturation 
line to the wet-steam line ab, AH is the portion 
rendered unavailable because of the increase in entropy 
attendant upon condensation. It will be shown later 
that condensation takes place between the 3 per cent. 
and the 4 per cent. moisture lines, for which condition 
the loss in availability remains sensibly constant at 
about 2 B.Th.U. Since the isentropic enthalpy drop 
from the saturation line to this condition is approxi- 
mately 50 B.Th.U., the loss in availability amounts to 
some 4 per cent. of the enthalpy drop. This loss is 
probably an important factor in the lower nozzle 
efficiencies found with wet steam than with superheated 
steam. In turbine practice, the supersaturation loss 
is usually covered by the assumption that stage 
efficiencies are lower in the region below the saturation 
line than in the superheated region. The usual 
allowance is 1 per cent. decrease in efficiency for each 
per cent. of moisture in the steam. 

Martin's original definition* indicates that he in- 
tended the Wilson line to represent the condition of 
supersaturation at which condensation must occur in 
an expansion, that is, point A in Fig. 7. Since this 
required a Mollier chart upon which the supersaturated 
pressure lines are present, it seems advisable to change 
this definition slightly, because the designer usually 
has at his disposal only the conventional chart. The 


* ENGINEERING vol. evi. page 1 (1918). 





| Wilson line is, therefore the loci of the points which | for 1501. to 3001. per mile, and metalled roads for 4001 
indicate the condition of steam when condensation has to 8001. per mile, while bituminous-surfaced roads cost 
just occurred, and when thermal equilibrium is | at least 1,000/. per mile. Where the traffic is light 
re-established at the limit of supersaturation, as B in | the average annual cost of maintaining earth roads is 

| Fig. 7. not more than from 201. to 401. per mile, but although 

Since the supersaturation ratio is defined as the |earth roads can be constructed and maintained at 
ratio of the actual pressure at a given temperature to small cost, they are difficult to keep in good condition 
the saturation pressure at that temperature, it is in all weathers, and their traffic capacity is low. 
necessary to calculate the temperature of the super-| A considerable measure of competition in the 
saturated steam at the condensation point. This may | provision of transport facilities will be found in most 
| be done by using the thermodynamic relations for Colonies. In some instances the Government itself 
superheated steam. If the subscript 1 is used to|owns and operates a large fleet of motor vehicles, 

' denote the initial conditions, and n = 1-3 is the index | usually as feeders to the State railway system. In 
of isentropic expansion for superheated steam | many districts, too, substantial firms operate transport 

7p, V,% = pen (14) | services, while the native owned and driven “bus and 
xii lorry will be found almost everywhere. The cost of 


>» 2 = a j ; * bara) | motor transport varies widely, according to the remote- 
‘ 5 ‘ ness of the district from the source of supplies; the 
am a. SS ; : , , . (15) | published costs of State-owned motor services indicate 
qT ba | that the average operating cost is at least 6d. per ton- 


where p. v, and T are the conditions of the super- | mile, and in Central Africa, in districts not provided 

saturated steam at the condensation point. Combining | with railways, transport charges vary from ls. to 2s. 

(14) and (15), we have the well-known isentropic | per ton-mile. Where, however, the services are 

relationship :— competitive with a railway the rates are materially 

T, |lower. By means of excessive overloading, native- 

= (16) | owned lorries can operate at less than 6d. per ton- 

(2) “a mile, while low rates are often quoted in cases where 

Pp, | vehicles would otherwise return empty. It is, however, 

- , doubtful if road transport can be operated permanently 

If Ty P;, and p are meen Se temperature at a | on economic lines aa earth He less than 6d. per 
densation point can be calculated from (16), and the | 51. nite. 

pressure ps corresponding to that temperature can be | 


found from the steam tables. Substituting for n, (16) | Railway rates in the Colonies, as elswhere, are based 
reduces to | to a large extent on what the traffic can afford to pay, 


; }a commodity of high value paying more than a com- 

= . (a7) | modity of low value. It is difficult, therefore, to make 

7° (arn 7 ~_ ss any useful comparison between road-transport rates 
P |and railway rates, but the relative cost of movement 

A sample calculation follows : bu oe tage be rail Mowe hag found by oo road- 
4: ' _ g4.7 ee = ransport rates with the average railway rate per 
a 4 a ig ce ya eee ee eee | ton-mile, which on certain Colonial railways was as 
Observed condensation pressure - 34- 2 Ib. per | follows in 1983 :—Federated Maley States Railwag, 
mene, inchs chesiete |1-37d.; Nigerian Railway, 1-72d. ; Kenya and 
ad , | Uganda Railway, 1-46d.; Tanganyika Railway, 2-00d. 


T = - 


Then: It will be seen from the foregoing that while railways 
Pi 1-901, and (23)"m = 1-159 | cost at least 10 times as much to construct as roads, 

P p their operating costs are only one-third of those of 

T— T; 762-6 658-0 F |road transport, and a rail service will be more econo- 

ci. ae ‘0 F. abs. |mical than a road service if the amount of traffic to 

and | be transported is sufficient to make the saving on 


- if _ | operating expenses justify the cost of constructing and 
t = (658-0—459-6) = 198-4 F. \cautagion “ way 
From Keenan’s steam tables, the pressure pg, corre- Some indication of the classes of traffic which are 
sponding to 198-4 deg. F. is 11-15 Ib. per square inch ! gyitable for rail transport, and of those which can be 
absolute, so the supersaturation ratio |more conveniently handled by road, will be obtained 
34-2 ae by studying the effects of road competition on railway 
"ga" 7 traffics in districts where roads and railways are in 


When the supersaturation ratio has been calculated jactive competition. Experience has shown that 
for a given observation, it becomes possible to apply | drastic reductions of third-class passenger fares will 
the von Helmholtz equation (13), to estimate the | induce travellers to forsake the roads for the railway, 

: | but it is doubtful if any increase in net revenue results 


— Hog Se Se Ce ee therefrom. For short distances the frequency of a 
_ motor-’bus service gives it a great advantage over a 
Loge 3-05 = fl — = 12-1151 . . (18) local railway passenger service, but for long journeys 

: rRDT the railway provides greater comfort, and has distinct 
D= density of water at temperature ¢t = 60-1 per advantages over motor transport. 

cubic foot at 198-4 deg. F. | While road transport can successfully compete with 
R=gas constant for superheated steam = 86 | railways for the carriage of highly-rated goods traffic, 

| (approximately). where the length of haul is not great, it is unable to 
T = absolute temperature, deg. F. = 658-0 do so with respect to lowly-rated commodities such 
7 = surface tension of water at 198-4 deg. F. = | as sugar-canes, sugar, road metal, ground nuts, palm- 

4-13 x 10°* Ib. per foot. | kernels, maize, cotton-seed, wheat, building materials, 

Then, for S = 3-05 |coal, &c., even over short distances. In islands of 

2x 4-13 x 10°3 |small area like Mauritius and Trinidad, 80 per cent. 

1-1151 x 658-0 x 60-1 x 86 2-11 x 10-*ft. | of the railway goods traffic is not susceptible to road 

= 6-4 x 16-0em competition, while in countries of large area, like Kenya 

: : . ; jand Nigeria, the percentage is considerably greater. 
The value thus obtained for the effective radius of | In spite, therefore, of unrestricted road competition, 

the drops formed in condensation is in close agreement | the railways are providing the bulk of the transport 

with those found by Wilson and Powell. |services in the Colonies. They have, however, lost a 

(To be continued.) | considerable share of the highly-rated traffic which 
helped to cover the losses on export traffic carried at 
| uneconomic rates. 

THE RESPECTIVE MERITS OF | In the past, road services have been subject to little, 
ROADS AND RAILWAYS FOR | if any, regulation, but if free competition between 
COLONIAL DEVELOPMENT.* railways and roads is to be allowed in the future, 

— " railways must be permitted to adjust their rates so as 
By J. W. Spmer, M.Inst.C.E. to obtain a fair share of the highly-rated traffic, and 

Durinc the past ten years nearly 2,500 miles of this will involve an increase of rates on low-grade 

new railway have been built by Colonial Govern- | ttaffic to balance a reduction of rates on high-grade 

ments, as well as a very large mileage of new roads. | traffic. The alternative is to place adequate restric- 

Additional expenditure will be needed in the future tions on road traflic, so that railw ays may obtain a fair 

for further development, and this paper attempts to share of the highly-rated traffic. WwW here roads con 

determine how rail transport and road transport can | Tilways are in active competition, it is suggested t nat 
each be utilised to the best advantage. | axle-loads of road vehicles should be limited, motor- 

Recent railway extensions in British possessions in | T@nsport taxation should at least suffice to pay a fair 
tropical Africa have varied in cost from 3,200l. to | share of the cost of providing and maintaining the road, 

7,0471. per mile. Earth roads can, however, be built and motor lorries should operate under licence. 

eal lta | If it is not considered expedient to limit the number 
tution of | of lorry licences, it is difficult to see how the railway 
| revenue of pre-competitive days can be restored. Not 
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* Abstract of a paper read before the Insti 
Civil Engineers, on Tuesday, February 20, 1934. 
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only will there be a loss of revenue 
and goods which have forsaken the 
roads, but also a further loss due to the reduction of 
rates and fares which railway administrations have 
heen forced to make to meet road competition. Colonial 
Governments will need additional revenue to cover 


from passengers 
railways for the 


railway losses, and it is suggested that motor taxation | 
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true, namely, that weak mixtures and retarded ignition 
tend to reduce the exhaust valve temperature. In 
this connection, it must be borne in mind that the 
valve temperature is determined not only by the 
exhaust gas temperature, but also by the explosion 
temperature which is probably considerably reduced 
by weakening the mixture and retarding the ignition. 
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The size of the jets is given by the side of the experi- 
mental points. It will be observed that the range of 
valve temperatures was not high, viz., from 695 deg. C 
to 720 deg. C. For example, the same valve tempera 
ture was obtained with a weak mixture and retarded 
spark as with a normal jet setting and optimum 
advance in spite of the wide difference in engine effi- 
























should contribute towards this additional revenue. The actual results obtained are summarised in|ciency, the corresponding fuel consumptions being 
In other words, if freedom is to be granted to motor} Fig. 23. The normal jet setting for this engine was a | 18-5 pints per hour and 11 pints per hour respectively 
transport to take from the railway its most profitable | No. 110 main jet, but tests were also carried out using It can, therefore, be concluded from these tests that 
traffic, it should share the burden of subsidising the | two smaller jets and one larger jet, namely, Nos. 95, | incorrect spark advance or carburettor adjustment do 
railway’s unprofitable traffic. | 105 and 120. With each of these jets temperature | not, in general, result in an increase in exhaust valv: 
While road services have captured the bulk of the | * temperature. 
hort-distance passenger traffic, the railways have Fig. 20.THORNYCROFT F.B.4. ENGINE. It is generally assumed that an appreciable proportion 
only lost a fractional part of their goods traffic, and it . 
is clear that Colonial prosperity is more dependent on \ Fig. 21. THORN YER OF FB 
an efficient system of railways than on road services ae LVE TEMPERATURES. _ 
Railways are as essential to-day as ever for Colonial ; ‘i ‘pa i 
levelopment t 750; t i ; 
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lests were first carried out on the effect of water 


and seat tempera- 
to 2.600 


outlet temperature on exhaust valve 
ture, operated at full load from 600 r.p.m. 
althouuvh of exhaust-valve 


r.p.m., no measurements 

temperature could be taxen below 1,000 r.p.m., as 
the valve was not then incandescent. Normal car- 
burettor setting and automatic ignition advance were 


used in the t the results of which are shown plotted 
in Fig. 21. 

With a water outlet temperature of 93 deg. C., the 
exhaust-valve temperature rose from 635 deg. C. at 
1,000 r.p.m., to 755 deg. C. at 2,600 r.p.m., the corre- 
ponding seat temperatures being 145 deg. and 185 
deg. C.. Fig. 22. By reducing the water outlet 
temperature to 38 dee. C.. iv. bw 55 deg. C = 
valve temperature was reduced by 45 deg yee 
and the seat temperature by 45 deg. to 50 deg. i 
other words, the reduction in emperature ve valve 


and seat was approximately equal to the reduction in 
water outlet temperature. 

It is usually considered that exhaust valve tempera- 
tures are highest with retarded ignition and with a weak 
mixture strength, probably because there are indica- 


tions that the exhaust pipe is hottest under these 
conditions. A large number of tests carried out on 
this engine indicated, however, that the reverse is 
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Fig.26. AUSTIN 12/6 ENGINE. 
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measurements were made with zero, optimum, and 
excessive spark advances. The results plotted for 
speeds of 2,000 r.p.m. and 1,500 r.p.m. show that, 


with the exception of the readings obtained with the 
largest jet, maximum valve temperature was obtained 
with optimum ignition advance, a retarded or over- 
vdvanced spark resulting in a ré duction in temperature. 
With regard to the effect of mixture strength, maximum 
temperatures were observed with the normal carburettor 
adjustment, i.e., with a No. 110 jet. 

Seat temperature was not affected by ignition advance 


to the same extent as valve temperature. The maxi- 
mum temperature was observed, as in the case of the 
valve, with the 110 jet 


\s the foregoing tests were carried out at full throttk 
the power developed by the engine necessarily varied 
according to the ignition advance and jet setting. An 

wine on the road is required to develop a definite 
power in order to overcome a definite tractive resistance 
and it therefore becomes a matter of interest to deter- 
mine possible variations in exhaust valve temperature 
when an engine is developing a specified power. Tests 
were, therefore, carried out with various combinations 
of mixture strength and spark advance, the throttle 
being adjusted in each test to give the same power of 
10-8 brake horse-power at 1,500 r.p.m. In Fig. 24 
the valve temperature is plotted against fuel consump- 
tion, the three curves being obtained under conditions 
of optimum, retarded, and over-advanced ignition. 
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of the heat absorbed by the valve is dissipated through 
the seat, so that an enlargement of the area of contact 
between the valve and seat would be expected to result 
in a lower valve temperature. On the other hand, it 
will be realised that such an enlargement will expose a 
greater seat area to the heating effect of the exhaust 
gases, particularly when the valve is just beginning to 
open when the gases are at their highest temperature 
and velocity. There are thus two factors in opposition 
and their net result is shown in Fig. 25. In these tests 
measurements were made with normal mixture strength 
and spark advance, the seat being cut with widths of 
\ in., 4 in., and ¥; in., so that the areas were in 
ratio of 1 : 24:34. It will be observed that when 
valve seat width was increased from ,', in. 
, in. there was actually a rise in valve temperature 
from 730 deg. C. to 745 deg. C., while a further increas 
in width to ,7, in. effected a reduction from 745 deg. ( 
to 720 deg. C. This latter reduction was accompanied 
by a slight rise in temperature of the valve 
These results, therefore, indicate that it is possibk 
actually to increase the temperature by widening the 
seat, although, on the whole, the effect of seat width 
is not marked. 

It will be recalled that, in the first section of this 
report, experiments were described which indicated 
that, at a given valve operating temperature, widening 
of the valve seat did not reduce the rate of wear. This 
conclusion, taken in conjunction with the present 
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results, would appear to indicate that, in general, no 
vppreciable benefit is to be expected from widening the 
valve seat. 

Since exhaust valves of KE.965 and silchrome steel 
af identical dimensions were both available, tests were 
carried out to determine whether there was any differ- 
ence in the operating temperatures reached by valves 
of these two materials under otherwise exactly the 
same engine conditions. The results showed very little 
difference, the silchrome valve being 2 deg. C. to 
10 deg. C. hotter than the KE.965 valve, while the 
seat temperature with the latter valve was about 
7 deg. C. hotter than with the former. 

Austin 12/6 Engine.—A sketch of the cylinder head 
and valve port on this engine is shown in Fig. 26. 
Tests were carried out on three cylinder heads, namely, 
east iron heads with compression ratios of 5-9: 1 and 
6-9: 1 and an aluminium head with a compression | 
ratio of 7:1. The results plotted in Fig. 27 show 
that, with the standard cast iron head with a com- 
pression ratio of 5-9: 1, the exhaust valve temperature 
was 605 deg. C. at 2,500 r.p.m., rising to 642 deg. C. 
at 4,000 r.p.m. These temperatures are much lower 
than those observed on the other engines, but, of 


Fig. 29. AUSTIN 12/6 STANDARD C.1. 
HEAD C./R. 5.9: 1. 
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ourse, the valve diameter and cylinder size were | 
comparatively small on this engine. It should he} 
noted that the exhaust valve temperature could not | 
be measured below 2,500 r.p.m., as the valve was not | 
sufficiently incandescent. 

The effect on exhaust valve temperature of an increase 
in compression ratio from 5-9:1 to 6-9:1 was 
negligible, while there was a small reduction in seat | 
temperature of about 10 deg. C., Fig. 28. More appre- | 
ciable reductions in both exhaust valve and seat 
icmperatures were obtained with the aluminium head, 
the reduction in valve temperature being about 
10 deg. C., and that in seat temperature about 35 deg. C. 
These reductions are of particular interest in view of 
the fact that they were obtained on a side-valve 
engine, so that the valve and its seat were not in 
contact with the aluminium head. 

Experiments were described in a previous section on 
the effect of lengthening the valve guide, and the | 
results of similar experiments on the Austin engine 
ire shown plotted in Fig. 29, the normal and lengthened 
valve guides being indicated in Fig. 26. Lengthening 
the valve guide reduced the exhaust valve temperature 
by 12 deg. C. to 20 deg. C., and the seat temperature 
by 7 deg. C. 

Talbot.—Measurements were carried out on a Talbot 
105 engine, which is an overhead valve engine with a 
compression ratio of 6-6:1. Ethyl petrol was used 
throughout the tests and the water outlet temperature 
was 90 deg. C. The results are shown plotted in 
Fig. 30. 

[t will be observed that the temperature of the valve 
rose from 613 deg. C. at 1,500 r.p.m. to 755 deg. C. at 
+500 r.p.m., at which speed the engine delivered its 
maximum output; the corresponding seat tempera- 
ture was exceptionally low, rising to a maximum of 
tbout 125 deg. C. 


valve guide to be taken, and it is interesting to note 
that this rose to a maximum of 690 deg. C. 


4,500 r.p.m. The clearance between the valve and | aluminium alloy. 


guide in this region was, however, sufficiently large to | 
avoid any lubrication difficulties. 

General Conclusions.—The foregoing report will give | 
#n indication of the progress which has been made by 


the Research Department in its investigations on| engage with a key cut on the end of the drill shank. 


valve-seat wear. Quantitative evidence has been 
adduced showing the importance of valve-operating 


‘not only from the standpoint of seat wear and valve 


The observation hole for taking | demand has been met by Messrs. Hardypick, Limited, 
exhaust-valve temperatures was sufficiently large to| Sheffield, who have produced the drill which we illus- 
xrmit the temperature of the exposed portion of the trate 


at | 670 r.p.m., which is housed in a circular casting of 


| stator leads and embodies a switch, which is operated 


temperature and of tappet clearance; it may be 
possible to interpret the latter results in terms of valve- 
closing velocity as affected by the design of the 
“quieting curve.’ In addition, attention has been 
called to the possible importance of valve material ; 
the sharp drop in wear between 750 deg. C. and 
800 deg. C. observed with KE.965 steel certainly 
requires confirmation with other materials. The effect 
of temperature is, obviously, complex; the maximum 
valve temperature reached is not necessarily an indica- 
tion of the rate of seat wear, as a good deal depends on 
load factor, since the temperature of a valve falls 
very rapidly as the throttle is closed. Thus, while 
four out of the five engines tested were capable of 
reaching an exhaust-valve temperature of 750 deg. C., 
consideration must be given to the total length of time 
these engines are likely to run at such a temperature. 
Whatever this period may be, it is clearly’ desirable 
that all possible reductions should be made in exhaust- 
valve temperature, such reductions being desirable 


distortion, but also from considerations of volumetric 
efficiency, detonation, &c. The effect on exhaust- 
valve temperature of various details of design and of 
operating conditions has been discussed quite fully 
in this report. 

No attempt has been made to compare the results 
obtained on the various engines. In fact, such a 
comparison would probably be definitely misleading 
in regard to seat temperatures, as it was impossible 
to ensure that seat temperatures were taken in similar | 
positions relative to the cooling water, seating surface, 
valve port, &c. Attention may, however, be drawn to 
the advantage of small cylinder size, as exemplified 
by the Austin engine showing a maximum valve | 
temperature of only 642 deg. C. } 
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ELECTRICAL ROTARY COAL AND 
STONE DRILL. 

THE greatly extended use of electricity in coal mines, 

which has been a feature of the past few years, has led 

to a demand for drills operated by this means, and this 
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in Fig. 1. This consists essentially of a 
125-volt three-phase squirrel-cage motor running at 


This casting can be easily carried 
by two handles, one of which serves as a conduit for the 


by a trigger. The rotor spindle is hollow, and is 
furnished internally with a slot which is arranged to 


The spindle itself is mounted on ball thrust bearings, 
the thrust being taken by the bearing nearest the point 








of drilling. It is claimed that this use of direct drive 
permits the construction of a well-balanced machine, 
which is easy to operate, while the reduction of the 
weight to 32 lb., which it renders possible, makes it 
more convenient to carry. 

Normally, the drill is designed for remote control, 
the trigger in the handle working a plunger which com- 
pletes the circuit to the earth core of the trailing cable, 
and operates a contactor switch at the gate end. 
Provision can, of course, also be made for direct switch- 
ing. The remote control gate-end switch and trans- 
former designed for use with this drill, form a self- 
contained unit, which is illustrated in Fig. 2. As will 
be seen, this equipment is housed in a cylindrical 
chamber, which is made of a solid-drawn steel tube with 
cast-iron ends, and is mounted horizontally either on 
skids or on a trolley. It is specially designed for us« 
in low seams and to resist damage from falls. ‘Th 
transformer has a 20-volt tapping, which is brought out 
from one phase to operate the coil in the contactor 
switch. The whole of the contacts in the drill and 
the gate-end switch are silver tipped and spring loaded, 
and are interchangeable. Interlocks are fitted to pre- 
vent the trailing cable from being engaged or withdrawn, 
or the transformer from being dismantled, unless the 
high-tension switch is open. The cable connecting 
the gate-end switch to the drill has five cores, three for 
power, one pilot and one earth. The drill can be used 
for drilling stone as well as coal. 


CATALOGUES. 


Hydraulic Broaching Machines.—Vertical machines ot 
this type, embodying automatic connection of the broach 
to the pulling head, and its subsequent release, are 
described in a catalogue sheet on Forst vertical hydraulic 
broaching machines received from Messrs. A. C. Wickman, 
Limited, Coventry. 

Switchgear.—A valuable compilation of notes, entitled 
*“ Ellison Switchgear—Installation and Maintenance, 
has been received from Messrs. George Ellison, Limited, 
Perry Bank, Birmingham, 20. The comprehensive in 
formation provided is clearly stated, and is accompanie:| 
by many illustrations. 

Producer Furnaces.— Messrs. K. and J. Dempster. 
Limited, Gas Plant Works, Manchester, 10, send us a 
booklet on the use of Wollaston producer furnaces in 
association with boilers for steam raising. The claims 
made for the system are the use of cheap fuels, smokeles> 
ness, flexibility, minimum labour and high efficiency. 

Rectifiers.—A leaflet received from Messrs. Bruck 
Peebles and Company, Limited, Edinburgh, 5, deals with 
the various types of converting plant available for operat 
ing projector arcs, the characteristic features of the 
rectifiers made by the firm being referred to in association 
with informative illustrations. 

Penstock Valves.—A folder received from Messrs. Ismailia 
Valve Company, 17, Victoria-street, London, S.W.1, 
gives information on tide flaps and penstock-valves i 
cast-iron with dovetailed rubber faces. An accompany 
ing folder deals with full-bore bib taps, for which man) 
advantages are claimed as compared with the normal 
design. 

Pumps.—A catalogue on “ Quick Access"’ pumps of 
split casing design and a leaflet on centrifugal pumps have 
been received from Messrs. Holden and Brooke, Limited, 
Sirius Works, Manchester, 12. The catalogue includes a 
complete specification, amply illustrated, and gives dimen 
sions of standard equipments for a wide range of per 
formances. 

Industrial Switchgear.—A very wide range of industrial 
switchgear, control gear and accessories is illustrated in a 
catalogue received from Messrs. M. and C. Switchgear, 
Limited, Kelvinside Works, Kirkintilloch, Glasgow. Only 
typical illustrations are shown, as in addition to standard 
designs the firm manufacture special equipments to meet 
any requirements. 

Tube-winding Machines.—Messrs. Perkin and Company 
Limited, Lord-street, Leeds, have sent us a card illustrat 
ing their spiral tube-winding machine for the production 
of strawboard or paper tubes for all classes of composite 
containers. They have direct motor drives to each unit, 
electrically-heated glue tanks and electro-magnetic contro! 
of the cut-off. 

Garage Equipment.—Car lifts and turntables, pumps for 
car washing and air compressors are all required in 
modern garages. Messrs. Tangyes, Limited, Birmingham, 
have, therefore, prepared a general catalogue dealing 
with the equipment of these types which they manu 
facture, as well as greasing outfits and jacks of all types 
to meet the needs of the motor trade. 

Excavators and Lorry Cranes.—<A leaflet giving a ful! 
description of a 4-cub. yard excavator, has been 
received from Messrs. Ransomes and Rapier, Limited, 
Waterside Iron Works, Ipswich. A further list deals 
with the same firm’s lorry cranes to lift and travel with 
3 or 6 tons. In each case the features of construction 
which account for their merits are clearly indicated. 

Fine Grinding Mills.—-A folder has been received from 
Mr. O. N. Beck, 11, Queen Victoria-street, E.C.4, giving 
serene relating to mills made by Hildebrandt 

erkleinerung G.m.b.H., Hanover-Wulfel, for the rapid 
grinding to a high degree of fineness of chemical pro- 
ducts, —. coal, and foodstuffs, such as cocoa and 
sugar. he final dimensions of the product can be 
regulated by adjustments of the speed of the fan and 
the sifting wheels. 
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** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 

tlustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators ere given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Compileti 
Sper fication ia, in each case, given after the abstract, uniess the 
Patent has teen sealed, when the word ** Sealed” is appended. 

Any person may, at any time within two months from date of 
the advertisement of the acc nee of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acta. 


ELECTRICAL APPARATUS. 


380,770. W. Scott, of Kensington. 
Electric Machine. (7 Figs.) June 13, 1932.—The 
invention relates to an alternating-current commutator 
motor which starts as a repulsion motor and is provided 
with a device which acts, when the armature attains a 
certain speed, to short circuit the commutator and raise 
the brushes so that the motor then runs as an induction 
motor. The commutator bars overhang the inner end 
of the commutator at 4. 5 is the brush rocker of ring 
form which is mounted on a register machined on the 
motor end cover and is free to be moved round to deter- 
mine the brush position. The brush rocker 5 has a 
number of lugs and each brush holder 7 is pivoted to 
a lug A spring 10 acts between two washers to main- 
tain the brush in contact with the commutator. Radial 
passages are formed in the brush rocker 5, one opposite 
to each brush holder 7, and in each passage there is a 
push rod which is engaged at its lower end by a steel 


Dynamo 














ball 16. 17 is a sleeve which is connected to the shaft 
by a key so that it can move axially of the shaft 
but rotates with it. The sleeve is reduced in diameter 
at 19 and within the space so formed is arranged 
~ @ . 
Figs > Fig 3 
» ‘9 
— 
aan 
—_ 
(380,770 
a ring of conducting material. The short-circuiting 
means for the commutator consists of conducting 
radial members 21 provided at their one ends with a 
hook 22 by which they are engaged with the ring. The 


hook part of each radial member is formed with parallel 
faces and the remaining part is tapered. Each radial 
member is formed with a slot 23 in its upper edge and 
when the radial members are all assembled the separate 
slots form together a continuous slot in the outer faces. 
24 is a continuous helical spring which is accommodated 
in the The radial members are contained within 
a cylindrical shield disposed within the brush rocker 5 
and which is secured to the sleeve 17 by its inturned edge. 
A second sleeve 27 is arcanged within the brush rocker 
and has its inner end turned inwards and disposed 
between flanges on the first sleeve. In the present case 
the flanges are fibre washers. The sleeve 27 is shaped 
as shown at 32 so that when it is towards the left hand 


32 
end of the brush rocker the balls 16 rest on the part of 
the sleeve of smaller diameter, and when the sleeve is 
moved to the right the balls 16 and consequently the 
push rods are forced outwards. A spring surrounds the 
shaft and is accommodated in hollow bore of the 
sleeve so as to tend to force the latter towards the left 
lhe radial members 21 are lriven from the shaft by 
means of a washer 34 keyed to the shaft and having 
projections extending from its face and passing between 
certain of the radial members. When the motor is 
started the brushes are in contact with the commutator 
and the motor runs as a repulsion motor. When the 
speed reaches a predetermined value and the con- 
nections are to be altered for the motor to run as an 
induction motor, the radial members 21 swing outward, 
under the action of centrifugal force, against the action 
of the spring 24 Their ends thus come into contact 
with the overhanging ends 4 of the commutator bars. 
The slot 23 is longer than the diameter of the spring 24 
and it is so shaped that when the radial members 
ypproach towards the short-circuiting position the base 
of the slot assumes a direction in which the spring moves 
of the slot and effects a quick over 
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balancing action. After the short-circuiting position 
has been reached the radial members still tend to move 
outwards, but they now move about pivots constituted 
by the points of their engagement with the ends 4 of the 
commutator bars. This has two effects. The ends of 
the radial members move downwards slightly over the 
end faces 4 of-the commutator bars and thus produce 
a good coritact, and the hooked ends 22 move axially 
of the shaft and towards the right. The second sleeve 27 
thus moves towards the right and forces the balls 16 
and consequently the push rods outwards until the latter 
engage the brush holders 7 and lift the brushes from the 
commutator. (Sealed.) 


SFEAM ENGINES, BOILERS, &c. 


377,101. The English Electric Company, Limited, 
of London, and L. C. Hookins, of Rugby. Steam 
Turbine. (9 Figs.) January 19, 1932.—The turbine 
blades a are provided with radial outwardly extending 
tongues 6 of rather greater length than would be neces- 
sary for rivetting or brazing, and the shrouding c is 
slotted to fit over the tongues 6. To secure the shroud- 
ing in place, a strip d provided with notches e¢ is slid in an 
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axial direction into grooves f in the sides of the tongues b. 
As examples of securing the strip d in place and preventing 
its axial movement, spots of welding g or rivets 4 are used 
The strip d is thus in effect a kind of auxiliary shrouding. 
Where the shape of the blades does not permit of a 
tongue thick enough to be provided with grooves in an 
axial direction on both sides, the grooves may be made in 
a circumferential direction. (Sealed.) 


MISCELLANEOUS. 


376,871. Royles, Limited, of Manchester, and 
A. G. Royle, of Manchester. Steam Trap. (2 Figs.) 
May 2, 1931.—The invention relates to return steam 
traps in which condensation water from a steam heating 
system is collected and periodically returned to the 
boiler by gravity. A float chamber is provided with 
inlet and outlet ports 6, c near its upper end, the inlet 
port being connected to a condensation return pipe. 
On the cover is a valve box having three ports, the port 
e! communicating with the chamber, the port e® with 
the atmosphere, and the port e* with a steam pipe from 
the boiler. The double-beat valve f controls the two 
last-mentioned ports, so that when one is open the other 
is closed, and so that the chamber communicates with 
either the steam inlet or the atmosphere. Within the 
float chamber is a bucket float the up and down move 














ments of the float, causing the valve f to move accord- 
ingly. Passing through the outlet port c of the float 
chamber is a syphon pipe which extends into the float 
to a point near the bottom and which communicates 
through a control valve and “ blow-down”’ cock with 
the boiler. A check valve is provided in the condensa- 
tion pipe to prevent steam escaping into the returns, and 
a further check valve is provided in the syphon pipe to 
prevent water from the boiler being forced back into the 
float chamber. The bucket float, slides on rods and 
thereby operates a pilot valve m. The double-beat 
valve f is connected to a piston n in a cylinder, and has 
® leak-through hole which, together with the by-pass 
in the steam inlet port ¢*, allows steam to pass under the 
piston. The bucket float is normally in the raised posi- 
tion, and always holds at least sufficient water to main- 
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tain the syphon, and holds the pilot valve m open. When 
the float drops owing to excess of water in it, the pilot 
valve m is closed and a balance of pressure on opposit< 
sides of the piston n is established whereupon the steam 
acting on the underside of the veive f lifts the valve, 
closes the exhaust port e* and the steam passing into th: 
chamber via port e, balances the boiler pressure and 
induces the syphon action. When the float rises again 
and opens the pilot valve the balance of pressure on th: 
piston is destroyed, and the valve f shuts the steam 
inlet e? and exhausts the chamber via ports e' and & 
(Sealed. ) 


388,906. Liquid Measurements, Limited, of 
Acton, and F. Hammond, of Acton. Automatic 
Measuring Apparatus. (2 Figs.) January 21, 1932. 
The invention relates to automatic liquid measuring and 
delivering apparatus for the supply of petrol from a storags 
tank to a consumer’s tank. A pair of measuring vessels 
are arranged side by side with their upper ends connected 
through a pipe 5 to permit the air displaced from one 
vessel to pass into the other vessel. At their lower ends 
they are mounted on a casing for the valve and its 
operating means. The casing has an inlet orifice 9 
which is connected to the supply, and a discharge orific: 
ll. A horizontal shaft is mounted in the casing and 
carries at its left-hand end one part 15 of a toothed clutch, 
and has fixed to its right-hand end a cover plate con- 
stituting the right-hand end of a collapsible chamber 19 ; 
the left-hand end of the chamber is mounted in another 
plate 21 carried at the back of the throw-over valve 23, 
which controls the connection of the measuring vessels 
to the supply 9 and discharge 11. The valve 23 consists of 
arotary ported member which is splined on the horizonta! 
shaft and which has ports in its front flat face and on« 
port in its side wall. The front flat face of the valve 
23 co-operates with a ported wall 25 within the casing ; 
the arrangement is sua het in one position of the valve 
23 one measuring vessel is connected to the supply 9 
and the other to the discharge 11, and in the other 
position the connections are reversed. The shaft carrying 
the part 15 of the clutch passes through the ported wal! 
25 and is axially movable in relation to the valve 23: 
the end of the shaft carrying the collapsible chamber 19 
is disposed in the supply chamber of the apparatus, 
where it is submitted to the pressure of the liquid supply 
to the apparatus. A second shaft 31 extends into the 
discharge chamber 27 co-axially with the axially movable 
shaft and carries at its end a second part 35 of the toothed 
clutch. The shaft 31 extends to the outside of the casing 
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chain gearing to the driving 
means for a pump which supplies the liquid to the appa- 


and is connected through 


ratus. The one shaft 31 is rotated continuously and the 
other shaft carrying the valve 23 is rotated only when 
the clutch members 15 and 35 are in engagement 

Rotation of the valve 23 must be prevented until that 
measuring vessel which is discharging has been completely 
emptied. An arm 41 is pivoted on a projection extending 
into the discharge chamber 27 and normally lies in the 
path of the shaft. A second arm 43 is pivoted in front 
of the arm 41 and is shorter than the arm 41. A bell- 
crank lever 45 pivoted near the free end of the arm 41 
has one of its arms connected by a link to a float 49 
in the discharge chamber so that its other arm is moved, 
when the float 49 falls to its lowest position, into the 
path of the arm 43. The arm 43 is engaged by a cam 51 
carried on the shaft 31 so that as the shaft is continuously 
rotated while the pump is operated and with the float 49 
raised, the arm 43 continually rises and falls. When the 

float 49 is in its lowest position, however, the bell-crank 
lever 45 moves to engage the arm 43 so that the cam 51 
raises both arms 41 and 43. When one measuring vessel 
is filled an excess pressure is produced in the supply line, 
which, provided the other measuring vessel has been 
completely emptied and no liquid remains in the discharg 

chamber, causes the collapsible chamber 19 to collaps« 

and the shaft 13 to be moved to the left against the action 
of a spring. The two clutch parts 15 and 35 are thu- 
engaged whereby the rotary movement of the shaft 3! 

is transmitted to the other shaft and the valve 23 1 

rotated to connect the filled vessel to the discharge and 
the empty vessel to the supply. Immediately this occurs, 
the pressure on the collapsible chamber 19 is relieved 

so allowing it, under the action of a spring, to return t 

its normal position carrying with it the shaft and clutcl 

member 15. The clutch parts 15 and 35 are thus dis 

connected and the valve 23 is left in its new position 
which is displaced 180 deg. from the first position . 


(Sealed.) 
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THE FUNCTION OF LABORATORY |diploma course and a four-years’ degree course. 


AND DESIGN WORK 
EDUCATION OF 
ENGINEERS. 
By S. Parker Smits, D.Sc., M.I.E.E., 
Assoc.M.Inst.C.E. 


IN ‘THE | For degree purposes, The Royal Technical College 
ELECTRICAL | is affiliated with the University of Glasgow in much 


jo same way as The Imperial College of Science 
land Technology is affiliated with the University of 
| London and the Manchester College of Technology 
|with the University of Manchester. The normal 


THE intense interest taken in the training of | evening courses comprise a five-years’ course leading 


lectrical engineers renders superfluous an apology 


for an article on laboratory and design work in 


to the Junior Certificate and a seven-years’ course 
leading to the Senior Certificate. The earlier years 
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aniversities and technical colleges. Nevertheless, 
some explanation of the personal touch obvious 
im portions of the present article may be deemed 
necessary. It was to prevent discursiveness and a 
purely academic treatment of the subject that the 
mithor decided to speak of what was most familiar 
to himself. He trusts that, in spite of his intimate 


association with the electrical engineering depart- | 


ment of The Royal Technical College, Glasgow, he 
has given an essentially impartial account of the 
methods of instruction pursued in that department 
and the equipment with which it is furnished. The 
article opens with a brief statement of the courses 
which the department provides. 


The electrical engineering department of this | 


College is among the largest in the kingdom and 
provides both day and evening courses. By meeting 
the requirements of all grades from elementary 
t post-graduate students, it combines features of 
‘mall technical schools on the one hand and colleges 
4 university rank on the other. The Associateship 


4 the College demands from the candidate evidence 
a training in methods of research—in general 
* fourth-year qualification—but, in view of its 
special nature such work, as well as that carried out 
by post-graduate and research students, will not 
be discussed in this article. The normal day courses 
engineers 


‘or electrical include a _ three-years’ 
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The examination standard is 60 per cent. to 80 per 
cent. for a second-class and over 80 per cent. for 
a first-class certificate. In general, no student 
is allowed to work in the laboratory or design office 
who is not taking (or who has not already taken) a 
corresponding lecture and tutorial class. The 
tutorial class is regarded as an integral part of both 
day and evening courses, and is a normal require- 
ment for all certificate courses in electrical engineer- 
ing at The Royal Technical College. In these 
classes students work out numerical exercises 
relating to lectures and laboratory instruction, An 
adequate staff is available and students are en- 
couraged to discuss difficulties met with in home 
exercises and laboratory reports. No other class 
in the department is more appreciated, especially by 
evening students, and it has produced better 
results than additional lectures. One lecture 
and one tutorial class is preferable to two lecture 
classes. The teaching work of the department 
requires a staff of eight to ten. There are also one 
mechanic and two apprentices. 

Great importance is attached to the proper render- 
ing of reports. The reports must not only set out 
| satisfactorily the objects of the experiments, the 
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are taken at affiliated centres, and the two courses 
render candidates eligible for the Ordinary and 
Higher National Certificates of the Institution of 
Electrical Engineers. 

Entrance qualifications are enforced for all classes. 
The diploma course demands higher mathematics 
and the degree courses comply with the condi- 
tions set forth by the Scottish Universities. Before 
evening students can enter the department they 
must normally produce evidence of satisfactory 
completion of a course in electricity and magnetism, 
and for each class, success in the preceding class, 








or some equivalent qualification, is demanded. 








INTERIOR OF HIGH-TENSION CHAMBER. 


results obtained, furnish explanations, and draw 
conclusions and deductions, but composition and 
style of presentation are regarded as an important 
feature, since this is so often neglected in the training 
of the engineer. A fortnight is allowed after the 
completion of an experiment for the writing of the 
report. After correction, the student’s attention 
may be called to necessary points by personal dis- 
cussion, 

Laboratory Practice—The normal laboratory 
courses are shown in Table I, page 310, together 
with the enrolments for the session 1932-33. 

In the elementary courses, students work in 
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310 
groups of two, though for certain experiments, | 50-cycle alternating current at 440-volt three-phase, necessary. A special charging room for portabk 
involving a considerable amount of work, two | and at 440 volts and 250 volts single phase. When | batteries has been fitted, as this work is done her 
groups may be combined. In the advanced classes | required, such supply is taken by cables in trenches, | more conveniently than in the laboratories. With 
there is more elasticity. Although each group | &c., to the tables and terminated at ironclad switches | such a room cleanliness is possible, supervision is 
normally comprises two students, it is expedient | with fuses. Where variation of the alternating | simple, records of each cell can be regularly logged, 
in advanced evening classes to work with groups | voltage only is needed, an induction regulator is|and charging can be done more efficiently by 
of three. When students are grouped in threes, | provided for use in conjunction with the street | assembling together all batteries of similar current 
less time is taken over the preparatory work of |mains; where, in addition, frequency variation is | rating. 

making connections, and the demand for instru- 
ments—which might tax the resources of the 
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laboratory if many groups are doing advanced | ports Sr 

~ . . . mW ie a AS 
work on electrical machinery—is lessened. The | A By 
larger group not only works more expeditiously, but ae» 
there is less dislocation when one member of a | 






group is absent for any reason. 

The lay-out of the electrical engineering depart- 
ment is shown in Fig. 1, on page 309. It will be 
seen that the department is self-contained. Except 
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Day | Evening 






Course I . ° J 
Course II - | 
Course II! 











for the south laboratory, which is on the ground | 
floor, the department occupies an intermediate 
floor, owing to the character of the site on which | 
the College is built. Consequently, the rooms | 
are high and the foundations everywhere are solid. | 
All the rooms shown are for the exclusive use of the | 
department. For such ample accommodation and 
convenient arrangement the present author has had | 
frequent occasion to be thankful to his distinguished 
predecessor, Professor Magnus Maclean. From the 
outset, the laboratories were well equipped and 
maintained, but it will be recalled that from 1914 
to 1923, the date of Dr. Maclean’s retirement, little 
could be added on account of the war and the subse- i 
quent period of high prices. The laboratories have | 
been largely re-equipped since the author was 
appointed to succeed Professor Maclean. The rapid 
advance of electrical engineering practice in recent 
years has hastened the obsolescence of laboratory 
equipment. However useful earlier types of plant 
may be for demonstrating development, and even 
for certain qualitative experiments, quantitative 
work upon such apparatus may be misleading, and 
up-to-date equipment is needed. Obsolete plant 
of historical importance is kept to serve as a nucleus | 
of a projected departmental museum. 

From the practice adopted in the laboratories, 
certain principles governing procedure and equip- 
ment gradually emerged. This practice can be 
stated in a few words. On entering the laboratory, 
a group of students sees on the notice board the 
allotted experiment and proceeds directly to work 
on it. Instruction card, apparatus and instruments 
have been prepared beforehand, so that the group 
can begin at once to draw the necessary diagram 
and to connect up. All connections are made by 
the students, and the short time available for the 
experiment (one and a half to three hours) makes it 
imperative to have all instruments, &c., in readiness 
on the tables and to insist on punctuality. After 
the circuits have been checked by a member of the 
staff, the group carries on without interruption or 
interference from any other group. The readings 
are scanned from time to time during the experi- | 
ments by the demonsirator-in-charge to ensure that | 
all the observations being made are in order. To 
facilitate the arrangement of the work, a group, 
on concluding an experiment, signs a slip, while a 
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needed, a motor-alternator is available. A sufficient} A universal distribution board was not only 





demonstrator initials a voucher that the experiment 
has been properly completed. The laboratories are 
so equipped that all experiments can be performed 
simultaneously. This means that for every experi- | 
ment the relevant accessories and source of supply 
are provided, while the programme of work can be 
arranged without anxious care as to whether 
apparatus is available. 

Fortunately, the College has no generating station 
of its own. In each of the laboratories the following 


Corporation supplies up to any required amount are 
direct current at 500 volts and 250 volts ; 


available : 


number of induction regulators and motor-alter- 
nators is provided to permit each group to work 
independently. For direct current at low voltage 
there are two 200-ampere-hour batteries with ter- 
minals to give any voltage from 2 to 60. In addition, 


mobile starter batteries mounted on wheeled trucks. 
Thus, armature resistance and other measurements 
requiring heavy currents at low voltages can be 
carried out. No attempt has been made to arrange 
all these sources of supply at a common or central 














superfluous, but it would have been very costly 
and complicated with so many sources of supply, 
to say nothing of the risk of short-circuits and 
trouble with extensions. Instead, for many supply 


| and for all interconnection circuits, trailing cables 
there are several portable batteries, mostly auto-| are employed. 


For this purpose, flexible, tough 
rubber-compound (C.T.S.) cables with one, two, 
three or four conductors, of various lengths and 
carrying capacities, were found to be most suitable. 
In this way, any power-consuming point in any of 


| the laboratories can be connected to any source of 
board, neither has such a board been found to be! 


supply in the department with the utmost ease, 
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simplicity, and safety. By providing these cables 
with terminal blocks properly numbered and rated 
in amperes, and fitted with clips for attachment to 
tables, as shown in Fig. 2, page 309, no trouble is 
experienced with cable ends, wear and tear, cutting, 
xe. The possibility of mistakes with such cables is 
negligible, because everything is visible and straight - 
forward. Extensions offer no difficulty. After use, 
the flexibles are stowed away on wall hooks. There 
are at present over 20 such cables in constant 
service. 

For laboratory tests, instruments must be 
reliable and accurate. Poor instruments are useless. 
Universal instruments, i.e., instruments with all 
possible ranges, are unduly expensive for a large 
laboratory working at full capacity.» For such a 
laboratory the most economical plan is to provide 
the minimum number of instruments which will 
give all the measurements required for each experi- 
ment. Double-range instruments are useful for 
this purpose. For example, one voltmeter with 
30-volt and 300-volt ranges and one ammeter with 
2-ampere and 20-ampere ranges will enable a group 
to take all voltage and current measurements on a 
250-volt, 5-h.p. shunt motor test. Similarly, a watt- 
meter and ammeter with 2-5-ampere and 5-ampere 
ranges and a current transformer with ratios 5: 
15 ampere and 5: 60 ampere are suitable for no-load, 
load, and short-circuit tests of transformers and 
induction motors. Single-phase wattmeters with 
change-over switches are used for most three-phase 
power measurements. The ammeters and voltmeters 
employed are of the moving-coil, precision moving- 
iron, dynamometer, and rectifier types. Obsolescent 
forms of moving-iron and hot-wire instruments are 
considered unsuitable and have been superseded. 
It is important to teach students the proper instru- 
ments to use for each kind of measurement. Every 
instrument case is provided with an ivorine label 
indicating type and ranges, and so can be recognised 
in position on the open shelves without being touched. 
The portable pattern in wooden case is the most 
convenient type. Standard instruments are indis- 
pensable. With a good potentiometer, the neces- 
sary resistances and shunts, and a complete set of 
accurate electro-dynamometer instruments with 
transformers, it is possible to calibrate both direct- 
current and alternating-current instruments. In 
the standards cupboard are also standard coils, 
lamps, tachometers, &c. Needless to say, these 
expensive standards are used for calibration purposes 
only, and they are available only to members of the 
staff. 

The calibration of all the instruments in the 
department is carried out by the staff once a year. 
Calibration sheets of every instrument are filed 
each year, and after each calibration its consistency 
is carefully checked. Unreliable instruments are 
withdrawn from service. The adjustments of 
instruments are made to ensure that they conform 
with first-grade accuracy. When necessary, instru- 
ments are sent to the makers for overhaul or altera- 
tion. When calibration data have to be supplied 
with laboratory instruments, these are usually 
written on an untearable tag attached to the 
instrument. Such data, of course, have a definite 
educational value. Experience proves that properly 
calibrated instruments lead to an improved quality 
in the laboratory reports. Only high-grade tacho- 
meters—whether mechanical or electrical—are used. 
Direct-reading tachometers are permanently fitted 
to all motor-generator sets, and hand tachometers 
or revolution counters are provided for every motor. 

Every motor is capable of being loaded and its 
mechanical output can be measured ‘The water- 
cooled pulleys have diameters of either 128 in. or 
6% in, these values being chosen to give 
&=1/10,000 or 1/20,000 in the expression: 
hp. = kx Wx rp.m. The larger size is suitable 
for continuous loading up to 5 h.p. or 6 h.p., a small 
kettle being used to maintain the water supply. 
For such outputs water pipes are unnecessary. 
The pulleys are accurately turned and balanced to 
give steady readings on the spring balance, which is 
on the fixed end of the brake webbing, flat-slotted 
weights being placed on the support fixed to the 
free end as shown in Fig. 3. For series motors, the 
webbing is duplicated and made so that it cannot be 
removed, while the support for the weights has the 





requisite minimum weight for safety. Electro- 
dynamic brakes, as shown in Fig. 4, are also used. 
The brake is essentially a direct-current or an 
alternating-current generator with the stationary 
part mounted on ball bearings, so that the torque 
can be registered on spring balances. The arms have 
a radius of 1 ft. in the sizes adopted. These are 
more costly, and the electric output has to be 
absorbed but, on the other hand, they are of great 
educational value. Other variants of load take the 
form of actual plant, such as the pump or hoist, 
suitably arranged for testing the motor, as well 
as the overall performance of the set. 

Where resistance loads are concerned, the impor- 
tance of fine changes is paramount. Banks of 
carbon lamps, or wire rheostats, mounted on wheels, 
are useful, an adequate number of switches being 
essential. The water pot gives the best gradation, 
but the pot must be of ample size and the control 
gear substantial. Transportable banks of choking 
coils and condensers supply the reactive loads, 
together with synchronous machines running light. 
Alternators and transformers are tested on con- 
tinuously variable resistance loads ; also on lagging 
and leading reactive loads at several values of 
constant current, with power factor continuously 
varied from unity to zero. 

The primary function of the laboratory workshop 
is to maintain and adapt existing equipment and to 
install new equipment. Every year changes are 
called for; indeed the process is continuous. 
Though the workshop is called upon from time to 
time to make certain appliances, it is the practice 
not to make what can be bought more cheaply. 
Much needless repair work is obviated by reserving 
certain accessories for their distinctive tasks. 

It is in connection with extensions that the 
practice of the laboratories is best seen. In the 
endeavour to keep pace with practice, the process 
of development is never completed. As new types 
of instruments and plant of educational value 
become available, they become essential. For 
example, after the British Standards Institution had 
adopted the lumen per watt as the statement of 
performance of glow lamps, a 1}-m. integrating 
cube with direct-reading photometer was added 
to the equipment. Also a high-voltage laboratory 
has recently been added comprising a 100-kV 
transformer, testing tank, Schering bridge, 200-kV 
surge generator and high-voltage measuring equip- 
ment. Two views of this laboratory, which is 
situated at one end of the West Laboratory, are 
given in Figs. 5 and 6. The first shows the test 
tank, the 40-kV valves, the 100-kV, 50-cycle trans- 
former and the impulse generator situated in 
the high-tension chamber, and the second the 
Schering bridge and control gear outside the 
barrier. Experiments relating to the applica- 
tions of the thermionic valve, measurements with 
photo-electric cells and the high-voltage cathode-ray 
oscillograph are being developed. A special high- 
voltage, cathode-ray oscillograph has just been 
installed. This is a unique piece of apparatus 
made to specification for demonstration and photo- 
graphy, and is complete with its own high-tension 
supply and all auxiliaries and spare tubes. The 
50,000-volt oscillograph itself is a sealed glass tube 
arranged for external photography instead of the 
more usual arrangement of a metal tube with 
vacuum pumps for internal photography. A 
general view of the apparatus is given in Fig. 7. 
The sheet-iron housing on the left contains the 
transformer with its valve above, while that on 
the right contains a 24-volt accumulator with 
time-deflection and other devices. The cathode 
tube is contained in the chamber above the 
switch panel, and the high-tension condenser in 
the tubular member connecting the two housings. 
The fluorescent screen can be seen at the top of the 
right-hand housing, and the attachment screws for 
the externalcamera, The screen is viewed directly 
by the class and through the mirror by the 
experimenter. Sliding doors give access to the 
cathode tube and rear doors to the connections 
behind the switch panel. Demonstration apparatus 
is available for the lecture courses on ‘“‘ The Electrical 
Equipment of Automobiles” and on ‘“‘ X-Ray and 
Electro-Medical Appliances.” Thus, by extension 
and replacement, standard present-day practice 











is followed as far as possible. This has an important 
application to machines, which should be repre- 
sentative of standard modern types. For obvious 
reasons, motor ratings must be kept small—say 
5-10 h.p. With smaller outputs, secondary influ- 
ences are apt to mask the characteristics of the type. 

To give an idea of the cost of equipping a modern 
electrical engineering laboratory, a simple instance 
will suffice. Consider the equipment required for 
making tests on a shunt motor :— 


Approxi- 

Item. mate Cost 
£ 
5-h.p. shunt motor ... net 20 
Water-cooled brake pulley ... oes See 5 
Motor stand and brake ee... ais 5 
Table with ironclad switch, &c. ... ies 3 
Starter and field rheostat ... me ave 4 
Voltmeter and ammeter (double-range) 13 
Total 50 


No labour has been included. An induction 
motor is somewhat cheaper, but a wattmeter and 
changeover switch will be extra items. It is seeu, 
therefore, that the equipment for a machine 
experiment costs not less than £50. This sum may 
be nearly doubled by the addition of an electro- 
dynamometer with its load, and nearly trebled 
when an extra source of supply is required. As 
pointed out for most alternating-current tests it has 
been necessary to provide such a source in the form 
of a motor-alternator or induction regulator. 


(To be continued.) 








THE MERSEY ROAD TUNNEL. 
(Concluded from page 167.) 


Tue electrical energy required for driving the 
ventilating plant and pumps and for the lighting 
and other services in the Mersey road tunnel is 
obtained from the three-phase networks of the 
Liverpool and Birkenhead Corporations at pressures 
of 6 kV and 6-6 kV, respectively. There are two 
feeding points on each side of the river, those in 
Liverpool being at the North John-street and 
George’s Dock ventilating buildings and those 
in Birkenhead in the buildings at Woodside and 
Sidney-street. In each case, two incoming feeders 
have been laid and these are connécted through 
metal-clad switchgear to a common ’bus bar which 
can, however, be divided by a sectionalising switch, 
the rupturing capacity of which is 250,000 kVA. 
From this ’bus bar connections are made through 
similar switches to two other "bus bars in the same 
building, and from each of these "bus bars a number 
of transformers are supplied through further metal- 
clad switchgear with a rupturing capacity of 
100,000 kVA. These transformers step the incoming 
pressure down to 400 volts and their secondaries are 
connected through contactor gear to the motors 
driving the fans, so that each transformer supplies 
one fan. The secondaries of two of the transformers 
at North John-street and Sidney-street are also 
connected to ’bus-bars in the buildings at New Quay 
and Taylor-street, respectively, and from these 
*bus-bars the fans at those stations are similarly 
supplied through “splitter” switches. Generally 
speaking, the fans in each building are arranged 
in groups of two or three, consisting of one blower 
and one exhaust fan or two blowers and one 
exhaust fan. One of the two blower fans in a 
three-fan group supplies air in one direction along 
the tunnel and the other in the other direction. 

At North John-street, George’s Dock, Woodside 
and Sidney-street a connection is also made from 
each of the second set of high-tension "bus-bars 
through a transformer to the main lighting switch- 
gear and thence to 400-volt four-wire lighting switch- 
gear in the tunnel itself. At New Quay and 
Taylor-street, tappings are taken off the ’bus bars 
to similar lighting switchgear, from which feeders 
are also led into the tunnel. Further, in each 
building circuits are led off for supplying the 
lighting in the building itself. 

The pumping equipment at George’s Dock and 
at Morpeth Dock is supplied at 400 volts from separ- 
ate low-tension ’bus-bars in the George’s Dock and 
Woodside buildings, respectively, switches being 
provided so that either or both pumps in these 
pump rooms may be operated at the same time. 
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On the other hand, the Mid-River pumping station 


is supplied at the same pressure from both George’s 
Dock and Woodside, the switching arrangements 
being such that energy can be obtained from either 
Liverpool or Birkenhead for any one, two, or for 
all three pumps. The pumps at the New Quay 
portal are supplied from the lighting switchboard in 
the tunnel at that place, those at the Old Haymarket 
portal from the similar board at North John-street, 
those at Chester-street portal from the Sidney-street 
board, and those at the Rendel-street portal from 
the lighting board at that place. The pumps in 
each case are arranged in duplicate, so that failure 
of one will not prevent the proper operation of 
these essential services. 

The supply for the fan motors passes from the low 
tension side of the transformers through contactor 
cubicles, which house all the gear necessary for 
sutomatic and hand starting and protection, 
well as for the operation and control of the dampers 
and of the motors actuating the weirs of the hydraulic 
couplings. Each cubicle also fitted with a 
system of coloured lights, so that the positions of 
the gear and the hydraulic coupling weir are indi- 
cated. The fan motors are of the squirrel-cage 
induction type and are provided with two windings 
giving speeds of 756 r.p.m. and 500 r.p.m. for half the 
blower fans and half the exhaust fans, and of 750 
r.p.m. and 375 r.p.m. for the other half of the equip- 
ment. They are to Vulean-Sinclair 
hydraulic couplings, and these couplings are, in turn, 
connected through constant-ratio reduction gears 
and Wellman-Bibby couplings to the fan runners. 
[t will thus be possible to obtain a very fine speed 
variation with a minimv m loss of efficiency. Starting 
will be effected on the star-delta method with the 
hydraulic coupling empty, so that the motor will 
run up light. A view of one of the driving units 
ippears in Fig. 53, on the opposite page. All the 
transformers, motor and contro] gear for the fans 
and pumps were manufactured by Messrs. Metro- 
politan-Vickers Electrical Company, Limited. 

The fans in the buildings at Sidney-street, Taylor 
street and New Quay being supplied by Messrs 
Sturtevant Engineering Company, Limited, 147, 
Queen Victoria-street, London, E.C.4, and those 
at North John-street, George’s Dock and Woodside, 
by Messrs. Walker Brothers (Wigan), Limited, 
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Wigan. The type of fan supplied by the former | 
firm is a development of one introduced by them | 
for situations where large volumes of air have to 
be handled against comparatively low resistances 
and where quiet operation is important. As men- 
tioned in the second part of this article, the casings 
are mainly of reinforced concrete, but are provided 

on each side with inlet panels of }-in. steel plate and 

angles, as will be clear from Fig. 51, which is a view 

of the casing at Sidney-street. These panels, which 

are carried in frames of 7-in. by 34-in. steel channel, 

built into the casings, are removable, so that the 

impeller can be withdrawn, and support the air- 

inlet cones, which have been shaped as the result of 
experiments to give the optimumefficiency under nor- 

mai working conditions. The Sturtevant impellers, 

a view of one of which appears in Fig. 54, Plate IX, 

are built upon circular steel discs, which are carried 

by two cast-steel half hubs, mounted on forged-steel 

shafts. The centre plates of the exhaust fans at 

Sidney-street, which are 14 ft. in diameter, are in one 
piece, turned all over, while the forged-stee] shafts 
have a maximum diameter of 16 in. The blades, 

which have a considerable backward curvature, 

were pressed in dies to give a uniform shape and 

thickness, and are riveted both to the centre plates 

and to outer shrouds, the latter being coned to give | 
as nearly a streamline flow as possible to the air pass- 

ing through the impeller. The shafts are carried in 

spherical seated roller bearings, that at the driving 

end consisting of two Hoffmann roller bearings, and 

that at the outer end of one roller journal bearing, 

ind one ball-locating bearing, the object being to 

reduce the starting effort and to minimise the atten- 

tion required. All the bearings are fitted with 

thermostats, which will automatically shut down 

the motor in case of over-heating, and notify 

what has occurred to the control room. The 

bearings are carried on cast-iron pedestals, which 

mounted on independent soleplates, while 

between these soleplates and the concrete plinths 

are Korsil vibration insulating pads. The founda- 

tion bolts and plates are also provided with insulating 

pads and washers to prevent vibration being 

transmitted to the building. 

The outlet of each Sturtevant blower fan is pro- 

vided with a multiple-blade balanced damper. | 
The blades are streamlined to reduce the air} 


ire 


\spur gearing. 


LIVERPOOL AND BIRKENHEAD. 





Low-Srgeep Fan IMPELLER. 


resistance and are built-up on a framework of steel 
channels. They are supported in ball bearings, the 
shafts of the various blades being coupled together by 
These dampers will be operated 
through worm and spur gearing at a speed of | r.p.m. 
by a 1-h.p. motor running at a speed of 1,440 r.p.m. 
The slow-speed shaft will be provided with a hand- 
wheel and clutch, so that the dampers may be 
operated by hand if required. Automatic switches 
will be fitted on each damper and will be operated by 
striking pins, which will be attached to the arm of 
one of the spur wheels. These switches will cut out 
the damper motor at the end of the damper travel in 
each direction, and will be interlocked with the con 

trol gear of the fan motors, so that the latter cannot 
be started unless the dampers are in the correct posi- 
tion. Similar dampers will be placed at the points 
where the exhaust shafts from the tunnels enter the 
fan chambers, each fan being isolated in a separate 
chamber to prevent any short-circuiting of the air 
drawn from the tunnel. 

The fans supplied by Messrs. Walker Brothers 
are of that firm’s Indestructible type, and consist 
essentially of two cast-iron bosses which carry two 
mild-steel discs between them. Between these 
discs are the mild-steel plates which form the 
arms supporting the fan blades. The bosses and 
discs are held together by turned bolts and nuts, 
and are secured to the shaft by keys, while the steel 
blades are attached to the arms by steel angles 
The shaft itself is of mild steel, and is carried in two 
pedestals, which are mounted on girders placed im 
the fan inlets. The propellers, a view of one of 
which appears in Fig. 52, are 21 ft., 25 ft., and 28 ft 
in diameter, and will run at various speeds up te 
62 r.p.m. As in the case of the Sturtevant tans, 
the are of reinforced concrete, and all 
the bearings will be provided with thermostats 
for the reasons already explained. 

The whole of the ventilating plant will be 
trolled from a control-room on the top floor of th 
George’s Dock building. The board installed for this 
purpose by Messrs. Metropolitan-Vickers Electri ! 
Company, will consist of panels from which each 
and its dampers will be operated by switches, #n¢ 
on which instruments giving the electrical conditions 
and motor speeds will be mounted. As will be seen 
from Fig. 55, Plate IX, which is a view of part of thie 
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board in the shops, a mimic diagram will be provided 
to indicate which transformers and switches are in 
nse. There will also be a separate instrument 
board, upon which indicators and recorders show- 
ing the air flow, carbon-monoxide content, visibility 
and traffic density will be mounted. This board will 
carry the meters for the whole system. This equip- 
ment will enable the operator to be kept informed 
of the exact conditions in the tunnel, and to operate 
the equipment economically and with the minimum 
of trouble. 

Any water tending to run into the tunnel at 
the portals will be trapped by gratings laid across 
the full width of the roadway and will collect in 
a sump. It will be pumped from this sump by 
electrically-driven pumps into the street sewers. 
Each portal pumping station contains two pumps 
with an output of 250 gallons per minute, one of 
which is capable of dealing with the normal flow 
and is driven by a 74-h.p., 400-volt motor. 

On the other hand, water leaking into the tunnel 
or collecting there as the result of washing down 
operations will be dealt with by three pumping 
stations situated below the invert level at George's 
Dock, Morpeth Branch Dock and at Mid-River, 
respectively. The first two of these pump rooms 
are each equipped with two pumps having a capacity 
of 300 gallons per minute, while in the third are three 
pumps the individual output of which is 500 gallons 
per minute. The smaller pumps are driven by 
26-h.p., 490-volt motors and the larger by 55-h.p., 
400-volt motors, which are supplied in the way 
already described, feeders being arranged to the 
Mid-River pump room so that it can be operated 


either from the Liverpool or the Birkenhead mains. 
This station is also equipped with a water-level 


indicator and alarm bell, which is mounted in the 
tunnel above road level. The pumps are started up 
and shut down automatically, according to the 
level of the water in the sump. The quantity 
of water pumped will be registered in the control 
room and the pumps in operation will be indicated on 
‘ mimic diagram in the same place. The Morpeth 
Dock pump room is shown in Fig. 56, Plate IX. 

As has already been mentioned, the lighting 
circuits in the tunnel are supplied from the low- 
tension sides of transformers in the ventilating 
buildings to switchgear placed at six points in the 
tunnel. This switchgear is arranged on the four-wire 
system and supplies the tunnel circuits through 
cables laid in a duct under the footways. The 
lighting in the tunnel itself is effected by flush- 
mounted fittings of special design, which contain 
150-watt opal lamps and are placed about half-way 
up the sides as can be seen in Figs. 1] and 2 on page 55 


Fan- 


Drivine Unit. 


lof our issue of January 19. The centres of these 
| fittings are generally 20 ft. apart, but at the entrances 
this spacing is reduced and the illumination is 
arranged so as to avoid a sudden change from 
daylight to artificial conditions. In this way it 
will be possible to obtain good non-dazzle lighting, 
and all drivers will be compelled to extinguish their 
head and side lights. Alternate lights have been 
placed on alternate circuits, and every tenth light 
in each half of the tunnel is fed from the supply 
from the other side of the river. 

Lighting for the use of patrols and tunnel staff 
is provided by bulkhead fittings placed at 50 ft. 
intervals in all the air ducts under the roadway 
and between the tunnel and the ventilating buildings, 
as well as in the access passages. This lighting is 
controlled through contactors operated at various 
points by push buttons, which will also facilitate 
control and lead to economy and is fed from twocir- 
cuits, each of which supply half the points. This will 
enable work to be carried out on one circuit while cur- 
rent is still available on the other, and by the use of 
suitable phasing a supply for half the lighting 
will always be available. Each of the bulkhead 
fittings in the inverts and air ducts will be equipped 
with a watertight box, in which a transformer for 
giving a supply to a 25-volt inspection lamp will 
be housed. 

When the tunnel is opened for traffic it will be 
continuously patrolled from end to end. To enable 
an alarm to be given in case of fire, or communication 
to be established in cases of accidents or other 
emergencies, stations have been let into the black 
glass dado at intervals of 150 ft. staggered on each 
side. A view of one of these stations appears in 
Fig. 57, Plate IX, and it will be seen that they 
comprise a hydrant, a fire alarm, a telephone box, 
and four cupboards for housing sand, and fire extin- 
guishers. Both the telephones and the fire alarms 
will be connected with a special board in the 
control room at George’s Dock, the whole length 
of the tunnel being divided into six sections 
for this purpose. The combined telephone and fire 
alarm points in each section are grouped on an 
omnibus circuit, but are otherwise entirely inde- 
pendent and terminate on separate sections of the 
switchboard. 

Each fire alarm and telephone box, of which there 
are 94 in all, consists of a cast-iron compartment, 
at the top of which is a hand micro-telephone with its 
auxiliary apparatus and an amber signal lamp, which 
flickers when a telephone call is made. This lamp is 
placed behind a 3-in. projecting bull’s-eye lens, so 
that it is visible from a distance and is supplied with 
current from the lighting mains through an inter- 


rupter. The fire-alarm equipment, which operates on 
the closed-circuit self-testing principle, is contained 
in the lower part of the casing and is operated in the 
usual way by breaking a glass and pushing a button. 
This button, which is in the door itself, actuates 
another button which, in turn, operates the alarm. 
The internal wiring, both for the telephones and 
the fire alarms, is clear of the locked door, and the 
external wiring connections are led out to the ducts 
under the side walks in galvanised conduit. Above 
each station will be a sign which can be illuminated 
from the contro] room and thus instruct drivers to 
stop their engines. In addition to the combined tele- 
phones and fire alarms, 18 telephones of the standard 
j; wall and desk types have been installed at the 
|; tunnel entrances and access shafts, and 23 mining- 
| type instruments in the air ducts under the roadway. 
These are equipped with visual call indicators, and 
are also connected to the switchboard in the control 
room, 

In addition to the various telephone apparatus, 
this board is equipped with a mimic diagram of the 

imnel on which such normal or emergency condi- 
tions as may prevail in the tunnel at any instant 
are reproduced. For instance, if an alarm of fire 
is received, a red pilot lamp indicating the section 
of tunnel affected will be lighted and a prominent fire 
signal will appear. In addition, a bell will ring and 
continue to do so until the fire alarm cut-off key has 
been operated. The control] engineer will then call 
the Liverpool or Birkenhead fire brigades to the fire 
stations to which private lines have been laid. 
The operation of a fire alarm will automatically illu- 
minate the appropriate stop traffic signs, and 
that this has been done will also be indicated on the 
mimic diagram. These signs can also be operated 
by push keys on the board, which, in turn, actuate 
contacts in the tunnel itself, and will illuminate the 
*«stop engine ’’ signs to indicate that the engines of 
motor vehicles are to be stopped, so as to prevent 
the emission of noxious gases. The signs are re-set 
to ‘all clear”’ by keys on the switchboard, which 
also carries supervisory lamps to indicate any fault 
on the fire alarm circuits. It may be added that 
Electromatic vehicle-actuated apparatus will be 
| installed at the two junctions in the tunnel to regu- 
late the inward and outward flow. Should occasion 
arise when it is necessary to leave the tunnel, emer- 
gency exits have been provided at George’s Dock, 
Liverpoo] and Morpeth Branch Dock, Birkenhead. 

The telephones, fire alarm and traffic-control equip- 
ment have been manufactured by Messrs. The Auto- 
matic Electric Company, Liverpool, and will be 
supplied from batteries which are charged from 
the 230-volt lighting circuits, through a step-down 
transformer and copper-oxide rectifiers. 

The cost of the works, including the ventilation 
buildings, is approximately 6,200,0001. To this 
has to be added the cost.of the land which is esti- 
mated at about 800,0001., making a total cost of 
about 7,000,0001. A grant of 2,500,000/. has been 
provided by the Government from the Road Fund. 
The balance is being met by loans raised by the 
Corporations of Liverpool] and Birkenhead and 
paid back out of tolls levied for the use of the tunnel 
for a period of 40 years and also out of the rates. 

[It is announced that the tunnel will be formally 
opened on July 17, by H.M. The King. 

We have to thank Messrs. Mott, Hay and Ander- 
son for permission to describe this interesting piece 
of civil engineering work and for their assistance 
in the preparation of the article. 











THE INSURANCE OF MOTOR CARS. 

Casrs which involve the decision of questions 
arising in relation to the insurance of motor cars are 
constantly to be found in the law reports. Neither 
is this to be wondered at, having regard to the fact 
that insurance is compulsory, and to the enormous 
number of cars exposed to risk. Some of the reports 
of these cases are well worthy of perusal, because 
it is a mistake for the owner of any car to assume 
that once he is insured nothing matters. He may 
one day discover that his policy is for some reason 
defective, and that his company have repudiated 
liability. In that event he might be exposed to the 





penalties incurred by persons who drive cars when 


| not properly insured against third-party risks. 
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In this connection reference may be made to the 
case of Gray vy. Blackmore, recently decided by 
Mr. Justice Branson. The plaintiff had been sued 
for damages for personal injuries arising out of an 
weident, and had claimed to be indemnified by his 
underwriters. They repudiated liability on the 
ground that the policy only covered the car when 
used for “ private purposes”; that, in fact, when 
the accident took place it was being used for towing 
i disabled car home to a garage. The learned judge 
yave judgment for the defendants. He held that 
there is nothing in the Road Traffic Act, 1930, 


part from s. 38 (which makes insurance compulsory) 


to prevent an underwriter and an insured person 
from agreeing that a motor-car policy against third- 
party risks shall contain any conditions which they 
think fit. 

If the insured person used the car on the road 


without complying with the Act he would be liable 
lay a greater | 


to a penalty, but this could not 
burden on the underwriter. His Lordship said that 


the object of s. 38 was that where, 


was properly insured, so that the liability of the 
underwriter arose when the accident happened, 


the underwriter should not be allowed to escape 
from that liability owing to something which the 
insured did or omitted to do after the happening of 


the accident. 
Another case in which insurers endeavoured to 


: ee a ~ 
escape liability on the ground of “ improper user,” | 
relating to a commercial motor, was heard recently 


in the House of Lords, viz., Provincial Insurance 
Co. v. Morgan, 1933, A.C. 240. 
Coal merchants, owners of a motor lorry, applied 


to an insurance company for a form of proposal for | 


in insurance against damage to the lorry and against 


liability for injury to persons and damage to other | 


vehicles caused by the use of the lorry. The 
proposal form which they received contained ques- 
tions to be answered by the proposers as to the 
purposes for which the lorry was to be used and 
the nature of the goods to be carried. The pro- 
posers having answered in writing that the purpose 
was the delivery of coal, and that the substance to 
be carried was coal, signed the proposal form, and 
thereby warranted and declared that the questions 


were fully and truthfully answered, and that the | 


declaration and the answers should be the basis 
of the contract. The company then issued a policy 
which, after reciting that the assured had made 
the proposal and signed a declaration which it was 
wreed should be deemed to be of a promissory 
nature and effect, and should be the basis of the 
ontract as if it had been incorporated in the 
policy, went on to witness that it was a condition 
precedent to any liability on the part of the com- 
pany (1) that the terms, conditions and endorse- 


ments thereof should be duly and faithfully ob- | 


served ; and (2) that the statements made and the 
inswers given in the proposal form should be true, 
correct and complete. Under the heading * En- 
dorsements and Use Clauses” were the words 

Transportation of own goods in connection with 
the insured business.” The premium paid by the 
issured was less than that which would have been 


payable if they had stated that the lorry was to be 


used for the purposes of general haulage. 

On a day during the period covered by the policy 
the assured were using the lorry for carrying a load 
of timber under a contract, together with 5 ewt. 
of coal. 
ind 3 ewt. of the coal, and while they were on their 


way to deliver the remaining 2 cwt. of coal to a| 


ustomer, a collision occurred between the lorry 
ind a motor car, whereby ihe lorry sustained damage 
ind the owner of the car was injured. 
In an arbitration under the policy the assured 
laimed a declaration that they were entitled to be 
indemnified against claims for the damage done by 
ind against loss from damage done to their lorry. 
The insurance company denied liability on the 
grounds that the assured had failed to observe the 
conditions that the lorry should be used only: 
(1) for the carriage of coal; (2) for the carriage of 


the assured’s own goods in connection with their 
. | 


business of coal merchants. The arbitrator having 
made an award in the form of a special case in 


favour of the assured, and his decision having been | 


at the time | 
when an accident happened, the person using the car | 


After they had delivered all the timber | 
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affirmed by Mr. Justice Rowlatt, an appeal was 
dismissed. 

On appeal to the House of Lords it was held 
upon the construction of the proposal form, that 
|it was not the intention of either party to exact or 
lto give a warranty that the lorry should never be 


lcoal; that the questions and answers were intended 
'to ascertain the intentions of the assured with 
regard to the user of the lorry and the goods to be 
carried therein, and that the answers were true, 
| coevect and complete, and that there was no breach 
lof warranty of any condition precedent to 
| liability. 

It should always be remembered that a contract 
lof insurance is a contract uberrime fidei, that is to 
| say, the applicant for a policy must reveal every 
| material fact to the company’s agent. It was 
decided in a recent case (Dunn v. Ocean Accident 
Corporation, October 23, 50, T.L.R. 32) that where 
material facts are not disclosed in a proposal] for 
insurance, the knowledge of those facts by the 
|insurance company’s agent does not render the 


or 


company liable on the policy. 

| The danger of using a car in any manner not 
lauthorised by the policy was well illustrated in 
| another case (Bright v. Ashford, 1932, 2 K.B. 153). 
|The Road Traffic Act, 1930, provides by s. 38 that : 
|‘ Any condition in a policy . issued or given 
| for the purposes of this Part of this Act (Provision 
lagainst Third-Party Risks), providing that no 
|liability shall arise under the policy ... in the 
event of some specified thing being done or omitted 
to be done after the happening of the event giving 
rise to a claim under the policy . . . shall be of no 
leffect ...” 
A polic 


of insurance insuring the respondent 


used for any purpose other than the carriage of 


against third-party risks, contained a condition 
that “the corporation shall not be liable for an) 
accident loss or damage caused or sustained while 
any motor cycle in respect of which indemnity is 
granted under this policy is carrying a passenger 
unless a sidecar attached.” The respondent, 
who, on a certain date, drove a motor cycle on a road 
with another person sitting behind him as a passen- 
ger on the pillion without a side-car being attached 
to the motor cycle, was charged with the offence of 
using a motor vehicle on a road without there being 
in force in relation to the user of the vehicle such a 
policy of insurance in respect of third-party risks as 
complied with the requirements of Part II of the 
Road Traffic Act, 1930. The justices dismissed the 
information on the ground that the condition in the 
policy was of no effect by reason of s. 38 of the 
Road Traffic Act, 1930, and that therefore the 
policy of insurance was in force on that occasion. 
It was held on appeal to the King’s Bench that s. 38 
applied only to a condition in a policy “ providing 
that no liability shall arise under the policy . - . 
in the event of some specified thing being done ot 
omitted to be done after the happening of the 
event giving rise to a claim under the policy,” 
whereas in the present case the condition circum- 
scribed the operation of the policy from the 
beginning. Therefore, there was no policy in force 
where a passenger was being carried otherwis 
than in a side-car. 

It would seem that the Court is likely to take a 
broad view of the meaning of the term “ motor 
car”—so that a policy will cover its component 
parts when dismembered. In Seaton v. London 
General Insurance, 48 T.L.R. 574, the claimant 
made to the respondents a written proposal that 
they should insure a motor lorry, and in reply to 4 


is 
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‘time taken by the men to walk from one point 


It 


The respondents accepted the proposal and issued | was essential for the operating winch to be on the 


a policy which covered damage to the vehicle and 
to its necessary accessories by accidental fire. 
During the currency of the policy the claimant, 
finding it necessary to repair the lorry, removed 
the engine from the lorry in the garage to a work- 
shop of his at some distance. The night after the 
repair of the engine was completed the engine was 
destroyed by fire. On a claim under the policy the 
respondents repudiated liability on the ground 
inter alia that a lorry was not a motor lorry when 
it had been deprived of its motive-power. The 
judge came to the conclusion that the engine and 
body together constituted the insured lorry, and the 
mere fact of the removal of the engine from the 
body for the time being did not deprive the claimant 
of his right to an indemnity under the policy. 








SWING BRIDGE ACROSS THE RIVER 
WEAVER AT ACTON BRIDGE, 
CHESHIRE. 


(Concluded from page 211.) 
Tue bridge being on an island pier and having a 


length of about 250 ft. between the two sets of 


safety gates, which close the ends of the road 
approaches when it is open for river traffic, the 





|centre pier, for the operator to have a clear view 
|of the river and of the road in both directions, 


|and, for the annual cost of attendance to be kept 
j= small as possible, it was decided to work with 
two men only each shift. To make the works as 
| convenient as possible, the control cabin was placed 
|in the position shown on Fig. 1, page 209, ante ; 
this allows the operator to close the north gates 
| before entering the cabin, while his mate closes 
the south gate and remains on the bridge in order 
to regulate the river traffic and bridge working. 
|The turning machinery was placed on the island 
| pier, as shown on Fig. 1. The slewing winch, shown 
| in Figs. 6 and 7, opposite, consists of a drum carrying 
| two wire ropes each 1} in. diameter, which pass 
|round the circular girder upon which the upper 
| roller path is fixed. The ropes wind and unwiad in 
| a spiral groove chased on the drum, so that the bridge 
| is always under control. The drum is driven through 
worm gearing attached to a 40-h.p. electric motor. 
| An important factor is the application of the brakes, 
which have to be controlled from the distant cabin. 
Although the 40-h.p. electric motor is amply 
sufficient to slew the bridge, it does not represent the 
| maximum load which is occasioned in the event of 
| the bridge, when moving at the maximum speed, 
| being suddenly pulled up on account of some vessel 





getting too near or other similar accidental cause. 
For this reason the brakes must not be applied too 
suddenly, otherwise there is danger of breaking the 
ropes, which will withstand a load of 120 tons only, 
and it was thought that the action of a solenoid 
might be too sudden. To overcome this difficulty, 
two brake sheaves, as shown in Figs. 8, 9 and 10, 
are fixed on the first motion shaft of the winch, 
and the bands are operated through screw gearing 
by two 5-h.p. motors, which are controlled by 
means of push buttons, and a set of contactors 
fixed in the contro] cabin; these push buttons are 
within easy reach of the operator, and by their 
means either or both the brakes can be applied or 
released. 

A contact breaker is arranged to cut off the 
5-h.p. motor at the end of the stroke, and each 
machine has a small solenoid brake, which, imme- 
diately the current is off, stops the armature 
revolving. So far this system of braking has been 
successful, and it is evident that the arrangement 
lends itself to application for purposes where the 
solenoid coil is too rapid in action, as, for instance, 
the slewing action of a large crane, where, with a 
load swinging at the end of a long chain or rope, 
the sudden stoppage of the jib is undesirable. 

When the bridge is across the river the ends of 
the girders are supported by electrically operated 
wedges. These wedges, together with the motor, 
screwgear, &c., are mounted on a continuous girder 
placed on the concrete abutment at each end of 
the bridge. When the wedges are withdrawn, the 
ends of the bridge are quite free, but until they are 
withdrawn, it is not possible to switch on the slewing 
motor; vice versa, when the wedges are down they 
can be raised again only when the bridge is in 
position and the slewing motor is no longer required. 
The arrangement of these is shown in Figs. 11 to 15, 
the motor and alternative hand gear being under- 
neath the supporting girder, and the motion being 
transmitted to the wedges by vertical shaft, bevels, 
screw, and links. The transmission is of the spiral 
bevel type, the wheels being hardened by the 
Shorter process. It will be noticed that the links 
connecting the travelling gunmetal nuts on the 
horizontal screws with the wedges are slotted. This 
allows the motor to start without load, which comes 
on only when the nut has travelled the length of the 
slot and the motor has had time to develop its power. 
This form of slotted link connection was adopted 
for the smaller electrically-operated swing bridges 
at Northwich, which were erected under Colonel 
Saner’s supervision in 1899. These are still working 
satisfactorily, and, except for the occasional renewal 
of the gunmetal nuts and pin connections, have 
not given any trouble. A limit switch is arranged 
to prevent the wedges being over-run, and the 
buffer springs S’ and 8’, Fig. 11, come into opera- 
tion if the switch should fail. The wedges do 
not lift the bridge ; they are merely driven firmly 
home and held there by the links and travelling 
nuts. The thrust of the screws is taken by collars 
working in plain thrust blocks, the collars and 
screw shaft being machined from a solid bar. 

The whole of the work, including abutments and 
cottages, was estimated to cost 52,0001., of which 
the Weaver Navigation Trustees pay a part propor- 
tionate to their statutory liability, the remainder 
being divided between the Ministry of Transport 
and the Cheshire County Council. It is gratifying 
to record that this figure is not likely to be exceeded. 
The work involved in the foundations and pontoon 
chamber, piling, &c., was carried out by the Weaver 
Navigation staff, the contractors for the super- 
structure and machinery being Messrs. Joseph Parks 
and Son, Wadebrook Steelworks, Northwich. 

The bridge was recently subjected to tests in 
the presence of representatives of the Ministry of 
Transport, &c. Two trains of traction engines 
and trailers were passed over the bridge, singly 
and abreast and in opposite directions. The 
maximum temporary deflection was :4-inch, there 
being no permanent set. 

We are indebted to Colonel J. A. Saner, 
M.Inst.C.E., engineer and general manager for the 
Weaver Navigation Trustees, and to whose design 
and under whose supervision the bridge was built, 
for the particulars, drawings, &c., used in the 





preparation of this article. 































































































316 





_ENGINEERING. 





[Marcu 16, 1934. 








PRECISION FINISHING MACHINE. 


Tue hydraulic precision finishing machine shown in 
Figs. 1 to 5, on this page, and Plate X, has been devel 
oped for producing cylindrical bores accurate to within 

t 0-00012 in. (0-003 mm.) in diameter and perfectly 
parallel, by a rigidly-held cutting tool rotating at a 


high speed, and having a light feed, tungsten-carbide | 


or diamond tipped tools being used. The parts so 
machined are ready for assembly without any other 
treatment being necessary. It is known as the 
* Vomag "’ precision finishing machine, and is made by 
Messrs. Vogtlindische Maschinenfabrik (vorm J.C. and 
H. Dietrich) A.-G., Plauen, Saxony, a firm whose 
selling agents in this country are Messrs. Leo C. Steinle, 
Limited, 81, Marsham-street, Westminster, 8.W.1. The 
makers hold that reaming or grinding a previously- 
machined hole to ensure parallelism and diametral 
correctness does not always secure these ends; in 
reaming, the tool tends to follow the contour already 
existing, and so fails to correct it when it is not true, 
whilst the radial pressure required in grinding subjects 
the grinding spindle to a bending action, causing 
distortion. Honing and lapping reamed or ground holes 
in order to improve their accuracy and surface finish 
is held to add unnecessarily to manufacturing costs. 
The principles adopted in the finishing machine are 
those of using a tool with a narrow cutting edge, and 
rotating at a high speed without vibration. Hydraulic 
feed is employed so that the cutting pressure may be 
precisely adjusted and this, in conjunction with the 
contour of the tool, and a low rate of feed removes the 
material in the form of a long continuous chip of small 
cross-sectional area, essentially different from those 
ordinarily produced. The resulting bore, as shown by 
an inspection of finished work, truly cylindrical 
and the surface resembles that of a mirror. 

The machine is built with one, two, or three spindles 
the equipment differing somewhat with the nature 
of the operation to be carried out. A three-spindle 
machine is shown in Fig. 1 annexed, the remaining 
Figs. 2 to 5, Plate X, illustrating a two-spindle machine. 
The general construction is best understood from 
Fig. 2. The bed consists of a heavy box casting mounted 
on @ base and having ways, for its full length, for the 
sliding work table. At the headstock end the bed is 
bracketed out to carry a fixed table which bridges over 
the sliding table and on which the spindle housings ar 
mounted. This construction will be clear from both 
Figs. land2. It enables long surfaces to be provided for 
the sliding table, the working part of which is slotted to 
the work fixtures, tailstocks, &c., as the case 
may be. The front way of the bed is flat, and the rear 
one is Vee-shaped; both are hand-scraped to master 
plates. Referring to Fig. 2, a motor-driven unit will be 
noticed in the foreground. This consists of the oil 
pump for actuating the hydraulic feed of the work- 


is 


receive 


table, a 2-h.p motor, and a pump of 2-2 gallons 
capacity per minute, for the cooling lubricant. 


The lubricant supply, viz., about 10-6 gallons, is 
contained in the tank to the right. The pump unit 
is mounted on its own bedplate, which is attached 
to the machine base. The latter is insulated from the 
machine bed by a substantial layer of elastic material, 
as shown in Fig. 1, and no vibrations of the power 
units are therefore transmitted to the bed. The motor 
for the spindle drive, which is of 4 h.p. for the two- 
spindle machine, and 7 h.p. for the three spindle 
machine, is similarly independent of the machine bed. 
The drive is transmitted to the spindle pulleys by silk 
belts with jockey-pulley tighteners. These pulleys 
are mounted in bearings distinct from those of the 
spindles and the torque is transmitted from them to the 
spindles through flexible couplings. The combination 
of these several precautions effectually damps out all 
vibration. 

The spindle heads are mounted on a flat table, so 
that they can be adjusted transversely to suit different | 
work centres. In the two-spindle machine, the range 
of movement is from 4} in. to 164 in. between centres. 
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In the three-spindle machine, the minimum distance 
between adjacent spindles is 5} in., and the maximum 
distance is 8} in. Parallelism is secured by long gibs 
on the face of the heads, which enter a central recess 
on the table. The heads are set by the adjusting 
screws shown, and locke’ by bolts running in Tee- 
The spindles run in long plain bearings, with 
fine adjustment, ball bearings having been found to 
run less smoothly and to give less accurate work. An 
efficient lubricating system is provided, and the cover 
is finished with air-cooling ribs. The motor is of the 
variable-speed type, and gives a wide range of speed ; 
this is capable of being increased by the use of change | 
pulleys, the total range being from 300 r.p.m. to 3,600 
r.p.m. It will be noticed that the spindles are fitted | 
with a handwheel behind the chuck. The centre of 
the tool bar is, during boring, exactly coincident with 
that of the spindle, but, on completion of an opera- | w 
tion, and when the spindle has been brought to a dead | 
stop, & quarter turn of the handwheels throws the tool | 
bar sufficiently out of alignment to permit the work to 


slots. 


| Spindle revolution. 
in the right-hand box in Fig. 1, the interior of which 
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OperaTine SipE oF MACHINE. 


be withdrawn from the tools without risk of damage to | best shown in Fig. 3. The long lever at the upper part 


the finished surface. 
The 


work being carried out. In Fig. 


arranged for finish-boring the holes for the gudgeon | direction at the working feed rate. 


of the box is the main control. When it is vertical no 


work table is equipped to suit the particular | movement of the table takes place, but when pushed 
1, it is shown as| over to the right or left, the table travels in the same 


Further displace- 


pins of internal-combustion engine pistons, hydraulic | ment in either direction starts the rapid- power traverse. 


More typical arrange- 


clamping gear being fitted. 
3 and 4. 


ments are, however, shown in Figs. 
Fig. 3, 


the bores of paired motor-cycle ‘ae are | bolt connected with the lever. 


| It will be noticed that automatic reversing is effected 


In | by dogs on the table, which make contact with a push- 


The right-hand dog is 


being finished, and in Fig. 4 the bores of the big end | capable of fine adjustment by a screw arrangement. 


and the 
internal-combustion 


are being finished. 


engines 


gudgeon-pin bearing of connecting rods for | The dogs are inope rative as regards the rapid-power 
In | traverse, 


which is, therefore, normally under hand 


both cases the equipment consists of a work-holding | control only, though, in order to save time on bores 


fitting and a pair of hydraulically-operated tailstocks | having interruptions of considerable length, the 
with hydraulic work-clamping gear between them. 


table 
feed may be changed automatically to intermittent 


Bores with diameters from } in. to 5} in. can be finished. | feed with periods of fast travel by means of cams on 


The maximum length of bore 


to the surface of the table is 74 in. 
are supported at the free end in various ways. 


that can be dealt with | the table. 
is 9} in., and the distance from the centre of the spindles | means of a cylindrical throttle valve. 
The boring bars | trolled by the knurled knob shown at the bottom of 
In | Fig. 3, which, it will be seen from Fig. 


regulated by 
This is con- 


The feed rate is normally 


2, operates the 


Fig. 3 they are supported on centres inserted in the | valve through worm gearing. The cylindrical dial 


sleeve of the tailstock. As the tailstock and the work | 
are both attached to the table, it will be clear that | 
the sleeve moves longitudinally, relative to the tail- 


| just above this knob in Fig. 3, enables the rate to 
be precisely determined, as very open graduation is 


| employed. The short lever to the right of the dial (Fig. 3) 


stock casting, at a rate corresponding to that of the | controls both the table movement and the hydraulically- 


table feed. 


This is effected by a hydraulic device | operated work fixture. 


The oil pressure in the hydraulic 


which maintains the desired degree of pressure on | system is indicated by dial gauges in various positions. 


the boring bar. In Fig. 4, centres are also provided, 


The small box, with a hinged lid at the left of the 


but when large bores are being turned, it is more usual | control box, forms the oil filling inlet and air escape 
to carry the end of the boring bar in a guide bush. for the hydraulic system. The box still further to the 


It will be seen in this latter figure that the tailstock | 
centres can be adjusted transversely by screws in a 
manner similar to the spindle heads. 
of the table, as a whole, can be altered transversely. 
It is set in proper relation to the spindle heads by 
adjustable set screws, which make contact with corre- 
sponding finished surfaces on the spindle heads when 
the work table is run up to the spindle table. 
hydraulic clamping device, as shown, holds the work 
in position only, but for certain classes of work it is 
made with automatic ejection for the finished work 
during the return stroke of the table, and automatic 
clamping of the new work on reversal for a fresh cut. 
The table feed is hydraulically operated. The 
maximum travel is 13} in., and the feed can be set at 


any rate from zero to 16 ft. 5 in. per minute, which 


latter is the rapid power traverse rate. A typical 
orking feed rate is from 0-0004 in. to 0-0008 in. per 
The hydraulic controls are situated 


may be seen in Fig. 2. The method of cqntrol is, however, 


The position | 


The | 


left is that for the electrical control of the driving 
motor. Push buttons are used for starting and 
stopping. This box encloses the electrical switches, 
&c., which may be drawn out as a complete unit for 
purposes of inspection, &c. 

Boring may be done in two cuts, if desired, the 
first cut in the roughly-machined hole being made 
by a tungsten-carbide tool, and the second one by 
a diamond tool on the same spindle, the distance 
between the tools being slightly greater than th 


|length of the bore, so that the cuts are successive, 


i.e., only one tool is cutting at a time. In order 


| to enable the tools to be set to the exact bore, gauges 


are furnished with the machine. These have a micro- 
meter adjustment with the usual graduated nut and, 
in addition, a dial indicator, so that it can be seen 
when the correct degree of adjustment has been made. 
So far, the machine has been described as arranged 
for boring, but it can readily be used for turning. It 
is shown arranged for this purpose in Fig. 5. The 
work fixture is replaced by a tool post holding either 
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EXPERIMENTAL AIR-COMPRESSOR SET. 


CONSTRUCTED BY MESSRS. REAVELL AND COMPANY, LIMITED, 


(For Description, see Page 318.) 
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& tungsten-carbide tool or a diamond tool. The latter mandrel. In addition to the machine here described, 
is being used in the figure as the fine nature of the | a larger one, embodying the same general principles but 
turnings will indicate. The work in progress is that | capable of dealing with bores up to 10 in., is manu- 
of a finished bronze bush which is mounted on a suitable | factured by the firm. 
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EMPLOYMENT IN THE U.S.S.R. 


WE reproduce below a statement in the Board of 
Trade Journal for March 8, page 387, for the information 
and warning of any British subjects who may be 
contemplating taking up work under the Soviet 
authorities. The statement is as follows :— 

“In connection with the employment of British 
subjects in the Soviet Union, attention is called to the 
following case in which the Soviet regulations for the 
export of foreign currency were interpreted in such 
a way as to deprive two British mechanics of a substan- 
tial part of their earnings :— 

“The men in question were engaged by a Soviet 
organisation in 1931 to install machinery in the Soviet 
Union. On entering the Soviet Union they exchanged 
small sums in sterling and marks for roubles. Under 
the terms of their contract they were to be paid 50 per 
cent. of their wages in Soviet currency, while any 
surplus of roubles in their possession on the termination 
of their employment could be exchanged into its sterling 
equivalent according to Soviet law. On leaving the 
Soviet Union in 1932, they were not only refused the 
right of re-exchanging into foreign currency the 
roubles which they had purchased on entering the 
Soviet Union, but the receipts which they had obtained 
for that transaction were confiscated, together with the 
roubles representing the unspent portion of their 
savings from their rouble salary. As a result of 
representations to the Soviet Government, they will 
receive the sterling equivalent of the foreign currency 
which they imported into the Soviet Union; but the 
Soviet Government decline to authorise the export of 
foreign currency equivalent to the unexpended portion 
of their rouble savings, which represented a considerable 
sum.” 

“Any British subjects, therefore, who may con- 
template employment in the Soviet Union, should 
realise that the right to exchange roubles into foreign 
currency, where this is provided for in their contracts, 
does not imply the right to export the proceeds of the 
exchange unless this is expressly stated.” 








Tue British ELecrricaL AND ALLIED MANUFAC- 
TURERS’ AssociATION.—The annual dinner of the British 
Electrical and Allied Manufacturers’ Association, 36-38, 
Kingsway, London, W.C.2, will be held on Thursday, 
May 17, at the Connaught Rooms, Great Queen-street, 





London, W.C.2. 
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CONSTRUCTED BY MESSRS. REAVELL AND COMPANY, LIMITED, ENGINEERS, IPSWICH. 
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EXPERIMENTAL MOTOR-DRIVEN 
AIR-COMPRESSOR SET. 


An interesting experimental air-compressor set 
has recently been built by Messrs. Reavell and Com- 
pany, Limited, of Ipswich, for the Engineering and 
Mining Department of the Doncaster Technical College, 
of which Dr. G. Lawton is Principal. The set consists 
of two compressors, one a two-stage and the other a 
single-stage machine, coupled at the two ends of an 
electric motor. The connections are so arranged that 
the two machines can be used together to form a two- 
stage compressor of about 100 cub. ft. per minute 
free air capacity and working up to 120 lb. per square 
inch. A tubular inter-cooler is provided and the 
piping is so arranged that it can, when desired, be cut 
out of circuit and the air passed direct from the low- 
pressure delivery to the high-pressure suction. In 
this way the actual effect of the inter-cooler can be 
studied. Thermometer pockets are provided at the 
inlets and outlets of both the air and water in the 
inter-cooler, also in the water inlet and outlet of both 
the low-pressure and high-pressure machines, and in the 
air passages at suction and delivery. By means of 
these arrangements, the temperature of the air can be 
observed at all points during its passage through the 
set, as can that of the cooling water. A simple arrange- 
ment is provided so that each water-outlet pipe can be 
deflected and the quantity of cooling water passing 
in a given time be measured. Tho set is also arranged 
so that, in addition to operating as a two-stage machine, 
either of the compressor units can be used by itself 
as a single-stage machine, the low-pressure end being 
capable of Sallie up to 100 lb. per square inch, and 
the higher pressure end to 120 lb. The connections 
allow of the inter-cooler being used when required 
as an after-cooler for the low-pressure machine. 

The general arrangement of the set will be clear from 
Figs. 1 to 4, page 317. The low-pressure machine, on 
the left in Figs. 1 and 4, is a two-cylinder unit, the high- 
pressure machine having a single cylinder. These 
compressors are standard vertical, single-acting units, 
with water-jacketed cylinders. The driving motor is 
of special dynamometer type and was manufactured 
by Messrs. Bull Motors, Limited, of Ipswich. It is of 
the compound-wound drip-proof pattern, arranged for 
wide speed variation obtained by shunt regulation. 
The range is from 720 r.p.m., which gives the maximum 
capacity of the compressor, to 400 r.p.m. It is capable 
of developing 35 brake horse-power continuously at 
the higher speed. The armature shaft is carried in 
self-oiling sleeve bearings of standard type, while the 
magnet frame, end brackets and bearing housings are 
carried on ball bearings supported by pedestals 
mounted on the bedplate. As a result of this arrange- 


| 
| 
| 


| 





on a knife-edge and arranged 
with movable weights, the torque reaction, in foot- 
pounds, can be measured. Stops are provided limiting 
the rotation of the frame within the necessary small 
angle. A detail of the special bearing arrangement of 
the frame is illustrated in Fig. 5. 

The low-pressure unit has two cylinders 6-in. diameter 
by 6-in. stroke and the high-pressure unit one cylinder 
54-in. diameter by 44-in. stroke. As will be seen, 
they are coupled at the two ends of the armature shaft, 
each end of which carries a flywheel. To enable either 
machine to be driven separately, a removable plate 
is provided between each pair of couplings so that the 
bolts can be removed from one pair and the plate 
withdrawn, when it is desired that one compressor 
only shall be driven. Diagrams showing the various 
ways in which the two machines can be connected, 
giving the various combinations already described, are 
shown in Fig. 6 on this page. The motor is automatically 
controlled by a Watford starting panel, which is fitted 
with a magnetically-operated pilot unloading valve for 
operating the unloading gear on the compressor 
during the starting period. An indicating dial-type 
pressure gauge with control relay is also fitted. This 
allows automatic starting and stopping of the set at 
pre-determined pressures to be arranged. 

The automatic control and unloading arrangements 
are employed when the set is being used for the supply 
of compressed air to various laboratories, workshops 
and lecture rooms in the college. It is utilised for 
this service as well as for experimental work. The 
college air main incorporates various types of joints 
and couplings commonly used in the transmission 
of compressed air for mining and general industrial 
purposes. The set has been specially built for the 
new Engineering and Mining Laboratories of the 
College and has been designed as a result of the experi- 
ence gained with other experimental air-compressor 
sets supplied to the Merchant Venturers Technical 
College, Bristol, and the Heriot-Watt College, Edin- 
burgh, by Messrs. Reavell. Mr. E. Allan Clewer, Head 
of the Department of Mechanical and Electrical 
Engineering at the Doncaster Technical College, and 
Mr. Hugh Richmond, Head of the Mining Department 


at the same institution, collaborated in the design of | 


the compressor. 








British O1. BuRNER MANUFACTURERS’ ASSOCIATION. 
—The first ordinary general meeting of the British Oil 
Burner Manufacturers’ Association, Limited, was held 
at the registered offices, 1, 2 and 3, Oxford-court, Cannon- 
street, London, E.C.4, on February 21, when a discussion 
took place on the development and future activities of 
the Association. Mr. F. H. Horton was elected president, 
Messrs. F. L. Bolt and R. L. Nash, vice-presidents, and 
Mr. W. A. Hubbard, honorary secretary. 





| two years later, in the gardens at Cannstatt, he ‘made 
|his first trial with a vehicle fitted with one of his 
jengines. That same year, Benz also brought out a 
motor vehicle, but whereas the speed of his engine was 
only between 200 r.p.m. and 300 r.p.m., the engines 
of Daimler revolved at 900 r.p.m., and were thus the 
forerunners of the petrol engines used to-day in motor 
| cars and aircraft. 

Daimler was born at Schorndorf, and became 
a mechanical engineer. From the shops of a machine- 
tool factory at Grafenstaden, in 1857, he entered 
| Stuttgart polytechnic, and then bad a varied experience 
|in England and Germany. At the age of thirty- 
| eight, in 1872, he became technical manager to Langen 
|and Otto, who, after having been in business together 
|some time, had founded the famous Gas-motoren- 
| fabrik Deutz A.-G., near Cologne. Together the part- 
ners had evolved the fairly successful atmospheric gas 
engine, and Otto was engaged on further experiments, 
which, as everyone knows, led him in 1876 to the 
invention of the all-important four-stroke cycle for 
internal-combustion engines. With this invention, 
patented August 4, 1877, began a new chapter in power 
engineering, and from it came directly the later inven- 
tion of Daimler. For many years the Deutz firm was 
fully occupied with the construction of the new “ Otto” 
gas engines, but Daimler, realising the possibility of 
further developments, after ten years’ association, left 
Langen and Otto, and with Maybach, also his colleague, 
in 1882 set up an experimental workshop at Cannstatt. 
He did not have to wait long for success, for in 1883 
he was able to patent his high-speed spirit engine, and 
in the next two or three years built, first a form of 
motor-bicycle, then a motor car and a motor boat 
In 1887 he sold the French rights for the use of his 
patents to M. Sarazin, who induced the engineering 
firm of Panhard and Levassor to take up the manufac- 
ture of motor cars. Daimler, himself, in 1890, founded 
at Cannstatt the well-known Daimler Motoren Gesell- 
schaft, and with this he remained connected, mainly in 
an advisory capacity, until his death. Two years after 
his death, in 1902, the Wiirtemberg section of the 
Verein deutscher Ingenieure placed a memorial bearing 
a medallion of Daimler in the gardens at Cannstatt, 
where he had made his first run with his motor bicycle. 











Larce Cast Gear-WHEEL Brianx.—Messrs. English 
Steel Corporation, Limited, Vickers Works, Sheffield, 
have recently dispatched a very large casting made to 
the order of Messrs. David Brown and Sons (Huddersfield), 
Limited, Huddersfield. The casting, which is probably 
one of the largest gear-wheel blanks ever made in one 
| piece, was manufactured in the Cammell Grimesthorpe 
| Ronde of the firm, and is 13 ft. 8 in. in diameter, has & 
40-in. face, and is 44-in. in diameter through the boss; 
it has nine arms and 18 ribs equally spaced. The cast 
weight is 274 tons. 
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LABOUR NOTES. 


Tae March issue of the Journal of the Amalgamated 
Engineering Union contains an account by the president, 
Mr. J. C. Little, of the meeting of the executives of 
the shipyard trade unions, which was held on Febru- 
ary 14, to consider the employers’ scheme for electric 
welding on new work. After re-affirming a previous 
decision to oppose the proposals, the meeting, it is 
stated, carried the following resolution: “‘ That the 
unions here represented pledge themselves to secure 
that the work to be welded should be done by the class 
hitherto doing the work. In the event of any member 
refusing to do the work of another trade being subject 
to discrimination by the employers, all unions here 
represented pledge themselves to render support to 
such member in the fullest sense.”” The letter from the 
Shipbuilding Employers’ Federation, intimating that 
it was intended to operate the scheme as from the 
first full pay week in April, was then discussed, and it 
was agreed unanimously : 
Employers’ Federation be informed that their letter 
dated February 12, 1934—which also involves wage 
reductions—is not acceptable to the unions, and the 
posting of such notices as are indicated will be met 
by the most strenuous opposition.” 





The writer of an editorial note in the same issue of 
the Journal, commenting upon the case for a 40-hour 
working week, “ without loss of pay,” submitted by 
Mr. Little to the Engineering and Allied Employers’ 
National Federation, says :—‘* By common consent, 
the problem of increasing the purchasing power of the 
consumer is vital to the recovery of trade. Here is 
the way to do it—a method which, as our president 
maintained, will not mean an increase in engineering 
costs of production of more than 6 per cent.—even 
if no allowance is made for effective re-organisation— 
which would probably reduce the figure to much less. 

kf To those engaged within the industry 
who are not in our ranks, may we commend this 
endeavour of the organised workers to induce you to 
take your part in the fight for the shorter working 
week without loss of pay ?” 





During February, the home branch membership of 
the Amalgamated Engineering Union increased from 
169,227 to 170,886, and the Colonial branch member- 
ship from 22,384 to 22,408. The number of members 
in receipt of sick benefit decreased from 3,171 to 3,136, 
and the number in receipt of superannuation benefit 
from 13,699 to 13,688. The number in receipt of 
donation benefit decreased from 4,837 to 4,376, and the 
total number of unemployed members from 27,731 to 
25,965. 





The Postmaster-General received a deputation last 
week from the Union of Post Office Workers on the 
subject of the claim by the Union for a 40-hour week 
of five days. Mr. J. W. Bowen, the general secretary 
of the workers’ organisation, said that the claim was 
based on the broad social ground that industrial 
technique had progressed with such rapidity that a 
shorter working week was both possible and necessary. 
The wages of the Post Office staff had been reduced, 
but working hours had not materially changed for 
fifty years. The output of the staff had grown steadily 
and considerably in post-war years, but the hours 
demanded of day telephonists and others were worse, 
and many men were engaged permanently on night 
work. It was admitted the claim would cost money, 
but the Post Office staff claimed title to share in savings 
effected by mechanisation and reorganisations. 





The Postmaster-General, in the course of his reply, 
said that, apart from other important considerations, 
the granting of a forty-hour week to the classes repre- 
sented by the union and the other classes involved, 
would, with the retention of the present weekly wages, 
entail additional Post Office expenditure of 6,000,0001. 
a year. He was also officially informed by the chair- 
man of the deputation that this claim was to be con- 
sidered as additional to, and not by way of substitution 
for, the claim to an increase in basic wages of 10s. a 
week. The two claims together, therefore, would 
involve additional expenditure of 10,500,000/. It 
Was clear that such a considerable reduction in the 
sum paid to the National Exchequer could not be 
contemplated. The community could not shoulder 
such a burden that might well tend to check the trade 
recovery. There was, no doubt, also considerable 


Support throughout the country for the view that in 
the allocation of any sums that might be available, 
the claims to relief of those who had suffered from 
the necessary measures of economy, including the 
unemployed, taken in 1931, as well as the claims of 
those in all classes suffering from the heavy burdens of 
taxation, should be first considered. 





“That the Shipbuilding | 


| efficiency. 





Continuing, the Postmaster-General said that the 
net working hours of the Post Office staff represented 
by the deputation were, in fact, probably under forty- 
four hours a week on an average, compared with a 
normal forty-eight or forty-seven in industry at large. 
A claim for a week of thirty-eight and a half hours 
was rejected by his predecessor, Mr. Lees Smith, in 
1929; and the Tomlin Commission, to whom a claim 
of a forty-hour week was made, also came to the con- 
clusion that the proposal was impracticable. With 
regard to the question of a reduction of hours in 
industry generally as a measure that would conduce to 
the solution of the unemployment problem, that was 
a matter on which he was not in a position to make 
any statement. The whole matter was, he understood, 
being discussed in outside industries, which had special 
circumstances to consider, and raised in many cases 


| grave problems as to how such proposals would affect 


capacity to compete with foreign rivals in the world’s 
markets. 

In a memorandum on the Government’s Bill to 
amend the Coal Mines Act, 1930, the executive com- 
mittee of the Miners’ Federation of Great Britain say :— 
“ In our view it is essential that the Government should 
set up a central governing authority for the industry 
having plenary powers over the various districts, and 
thereby capable of exercising single executive control 
and direction, and promoting that standard of efficiency 
which modern times demand. This body should 
consist not of coalowners alone, but of men specially 
appointed by the Government for their knowledge 
and experience of the industry and for their progressive 
outlook. It should have complete control of the 
industry, and its essential tasks should be :—To 
eliminate competition by the regulation and co-ordina- 
tion of production and sale. To safeguard the interests 
and livelihood of mineworkers displaced by reorganisa- 
tion and by the introduction of labour-saving machinery. 
To effect the highest productive and distributive 
To ensure the livelihood of the mine- 
workers displaced in the redundant and inefficient 
concerns by a system of transfer and/or compensation. 
To link up to the greatest possible extent the work of 
coal production and coal treatment, so that the whole 
forms one organic industry with a common wage fund. 
To negotiate and to conclude national and international 
arrangements over which the available export trade 
may be equitably apportioned and the price-levels 
improved for the benefit of all.” 





Of the 98,640 workers in 1929 on China’s 21 railways, 
more than half were partly or wholly illiterate. Accord- 
ing to the contributor of an interesting article to the 
February issue of the Chinese Economic Journal, 
steps are, however, being taken, both by the railway 
administration and the trade unions, which will 
appreciably reduce this proportion. During the 
Manchu regime, the Board of Communications estab- 
lished the Fu Lun School to educate the children of 
railway workers, and more schools made their appear- 
ance after the establishment of the Republic. As 
these institutions are now financially supported by the 
Peiping-Pukow, Peiping-Hankow, Peiping-Suiyuan and 
Tientsin-Pukow railways, they are found at the stations 
along these four lines. In 1925, there were 7,103 
pupils in over 30 schools, of whom 6,207, or 88 per 
cent., were children of railway workers. Particulars are 
given of schools for adults attended by a total of 29,257 
workers. Besides the schools enumerated, the Kiao- 
Tsi Railway maintains one middle and seven primary 
schools, and the Canton-Hankow, Canton-Kowloon 
and Hupeh-Hunan railways each maintain one primary 
school. These institutions are for workers’ children, 
while for the workers themselves, the trade unions 
have done quite a lot towards encouraging adult 
education. The Kiao-Tsi railway workers’ union, in 
1930, established schools for adults at Tsingtao, Kaomi, 
Fangtsu, Changtien, Tsinan, and Ssufang, providing 
altogether for 846 students. 





One semester of at least 116 hours is required for 
graduation, one hour a day on week-days and two hours 
on Sundays. In the first month, students are taught 
simple Chinese characters which railway workers most 
need to understand, and given simple talks about 
railway work. In the second month, other characters 
commonly used in writing telegrams are taught, 
students copying them in pencil. During the third 
month, in addition to learning more characters, the 
reading of simple circulars addressed to railway 
workers, and the copying of simple characters, is added 
to the curriculum, while in the fourth month, elemen- 
tary instruction in civics, the reading of newspapers, 
the proper use of a dictionary, the filling up of simple 
blank forms, and written answers to simple questions 
are included in the lessons. In the fifth and last 
month, the reading of pamphlets relating to railway 
work and letter writing with brushes are taught. In 








order to co-operate with the railway administration in 
the education of workers and their children, the 
education committee of the trade union inspect the 
schools and hold graduation examinations. Lectures, 
illustrated by means of moving pictures, and accom- 
panied by gramophone records, are given at frequent 
intervals, 





The text has been published of a Bill presented by 
Mr. Mander, M.P., and supported by several other 
Liberals, to empower the Minister of Labour to estab- 
lish a National Industrial Council to examine Bills 
affecting industry and reports on the industrial situa- 
tion and to promote the settlement of disputes by 
agreement. Its membership would be about 300, con- 
sisting of 40 M.Ps. and 20 peers (selected by the two 
Houses), 100 representatives of employers’ organisa- 
tions and 100 representatives of workers’ organisations 
(selected by the Minister of Labour from lists submitted 
to him), and not more than 40 ex-officio members, who 
would include the chairmen of the Industrial Court 
and the Coalmines and Railway National Wages Boards, 
and representative chairmen of trade boards and joint 
industrial councils. The council would meet regularly 
not less than four times a year, and a standing com- 
mittee of not fewer than 20 nor more than 40 members 
would meet not less than once a month, in each case in 
public. 





Another Bill presented by Mr. Mander, entitled the 
Works’ Councils Bill, proposes to establish consultative 
works’ councils in all factories and workshops employ- 
ing fifty or more persons. The councils would consider 
“matters of mutual concern to employers and em- 
ployed,” and formulate agreed works’ rules, and the 
management would be required to submit to the 
Works Council every year a general statement relative 
to the commercial and financial position of the concern. 
Safeguards are suggested in respect of dismissal or 
victimisation of employees. 





A communication received by the International 
Labour Office at Geneva states that at a meeting of 
the Permanent Advisory Committee of the Inter- 
national Federation of League of Nations Societies on 
Economic and Social Questions, in Brussels on 
February 12-14, the following draft resolution, pre- 
sented by the British League of Nations Union, was 
adopted for submission to the Eighteenth Plenary 
Congress of the Federation, in May :—‘“‘ The Congress, 
in view of the fact that in more than one country it is 
alleged that, despite the provisions of the Peace Treaty 
by which annual reports are made to and scrutinised 
by the International Labour Organisation, other and 
competing countries do not properly enforce the 
Conventions which they have ratified, urges national 
societies to institute careful enquiries in their countries 
to discover whether such allegations have any justifica- 
tion, these enquiries to have regard to such questions 
as the extent and thoroughness of the system of factory 
inspection, the degree of development of trade unionism, 
and the efforts made by those who may be affected by 
the provisions of Conventions to secure or to prevent 
their ratification and application.” 





The United States Bureau of Labour Statistics has 
published a report on hours of work and earnings in 
foundries and machine shops, covering 19,763 wage 
earners in 364 representative foundries and 41,960 
wage earners in 492 machine shops, for a representative 
pay-roll period in April, May or June, 1933. The hours 
actually worked in a representative week in 1933 in 
foundries averaged 29-6 (33-5, 48-7), compared with 
the full-time working week of 49-4 (50-3, 51). The 
average hourly rate was 48-2 (60, 62-4) cents, which 
yielded average weekly earnings of 14-25 (20-06, 30-39) 
dols. In machine shops the average hours worked 
were 34-6 a week (38-2, 50-3), as compared with weekly 
full-time of 48-5, (49-8, 50-3). The hourly rate was 
on the average 54 (63-4, 63-8) cents an hour, weekly 
earnings amounting on the average to 18-71 (24-22, 
32-06) dols. The res given in brackets are those 
for 1931 and 1929 respectively. 





Industrial and Labour Information states that the 
Czechoslovak National Scientific Management Com- 
mittee recently set up a special committee to study the 
part played by the human factor in production. Five 
sub-committees were appointed to study the following 
subjects: Vocational selection and training; preven- 
tion of accidents; time and movements; hours of 
work and rest periods; and remuneration of labour. 





Institute or InpvustTrRIAL ADMINISTRATION.—Mr. 
Harold Macmillan has been elected president of the Insti- 
tute of Industrial Administration, of which the address is 
47-51, King William-street, London, E.C.4, for 1934. 
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PERSONAL. 


We are pleased to find in the list of scientists 
selected by the Council for election to the Fellowship of 
the Royal Society, the names of Mr. A. G. M, MICHELL, 
of Melbourne, and Mr. W. Taytor, managing director 
of Messrs. Taylor, Taylor and Hobson, Limited, Leicester 


Mr Epwarp G. Hersert, Liirep, Atlas 
Works, Chapel-street, Levenshulme, Manchester, have 
appointed Messrs. W. L. James and Company, Limited, 
9, Park-place, Cardiff, to represent them in South Wales 
und the West of England for the whole range of their 
products, including British-built Olsen testing machines. 


SRS 


Tue Lonpon Mrptanp anv Scorrisa Rartway 
Company has appointed Mr, R. D. Roberts, district goods 
and passenger manager, Swansea, to be Dock Super 
intendent, Garston: and Mr. J. N. Peck, assistant 
the divisional engineer, Manchester, to be district 
engineer, Blackburn 


Mr. H. Beri. Taomrson, managing director of Messrs 
Sternol, Limited, Royal London House, Finsbury- 
square, London, E.C.2, for the sixth year in succession, 
has been elected to the Grand Council and executive 


committee of the Federation of British Industries, where 
he will represent the British oil manufacturers. 


Messrs. Horxtnsons, Limrrep, Huddersfield, 
taken over the apparatus known as the “ Moynan’ 
patent steam “ Ejectifier,”’ which has been extensively 
adopted for securing dry, clean steam at the boiler stop 


al | 

valve The apparatus is now known as the Hopkinson- | 
Moynan steam purifier. 

Mr. Artuur Terence MAXWELL was appointed a 

director of Messrs. Vickers Limited, Vickers House, 


Broadway, London, 8.W.1, at a meeting held on March 8. 


Messrs. Covron Execrricat Equipment Company, 
12, Hamilton-road, Highbury, London, N.5, have 
acquired the entire business interests, stock, plant, &c., 
of Messrs. Albert and J. M. Anderson 
Company, 12, Moor-lane, London, E.C.2. 


CONTRACTS. 








Messrs. Raprovisor Parent, Limirep, 28, Little | 
Kussell-street, London, W.C.1, are to supply light 
sensitive apparatus for the height gauges and vehicle 


ounter to be used in the Mersey Tunnel. 


Messrs. Tur Patent Gear anp Metat HarRveNIneG 
COMPANY Limirep, 69, Horseferry-road, London, 
S.W.1, inform us that Messrs. David Brown and Sons, 
Limited, Hudderstield, have just installed another 


Shorter-process gear-hardening machine to be operated 
under licence from them. 

Messrs. Tue Enoiisn Ev.eocrric Company, Limirep, 
Stafford, have received a contract for a complete Diesel 
electric tug, for barges on the Thames, from 
Messrs. Thames Steam Tug and Lighterage Company, 
Limited, London. The equipment will comprise two 

English-Electric "’ Diesel-generating sets with auxiliary 
renerators and all engine-room auxiliaries. 
ing motor will be of the double-armature type, capable of 
developing 400 shaft horse-power at 100 r.p.m., and 
will be capable of running at any speed up to 130 
r.p.m. The hull, the principal dimensions of which will 


towing 


he 80 ft. by 20 ft. by 10 ft. 6 in., will be built by Messrs. 
1. I, Thornyeroft and Company, Limited, Southampton 

Messrs. Hartanp anpd Wotrr, Liurrep, North 
Woolwich, London, E.16, have received orders for six 
ypen 100-ton steel canal barges, 77 ft. in length, from 
Messrs. The Thames Steam Tug and Lighterage Com- 
pany, Limited, London ; and for a steel pontoon, 51 ft. in 
length and 13 ft. 9 in. in breadth, for use with a dis 


char crane running on creeper tracks, from the Grand 
Union Canal Company, London. 


Ruston anp Hornspy, Limrrep, Lincoln, 
received a number of orders for their oil engines 
rom the Metropolitan Water Board, the Rickmansworth 
und Uxbridge Valley Water Company, the South Essex 
Waterworks Company, and other water companies, 
fr War Office and Admiralty, and also from the 
Canton Government for a cotton mill, and for electric- 
liushting duty in the Rajpipla State 


Mirssrs 


have 


m the 








lure Berrisu Executive ExeroymMent Soctery The 
British Executive Employment Society was founded by 
\ic. Ronald Ogden about a year ago as the direct result 
+ broadeast appeal made by H.R.H. The Prince of 
Feeling that a large amount of talent and energy 
ves being wasted through the compulsory idleness of 
ible and well-qualified men, Mr. Ogden put an adver- 
ment in a daily paper asking men in a position 
imilar to his own to get in touch with him with a view 
About 500 men 
inswered the advertisement and the Society commenced 
work An employment bureau was set up on 
pecialised lines, the aim being to provide a means of finding 
the right type of men with the right experience, Sir Noel 
Curtus-Bennett became the first president, and Sir William 
Crawford, Sir W. H. Peat, and Lord Melchett vice 
presidents Lt.-Col. G. Crosfield, Lt.-Col. E. ff W 
Lascelles, Brig.-Gen. Magnus Mowat, Mr. Guy F. Dowding 
und other influential men are serving on the executive 
council All employers are earnestly invited to give 
the Society the first opportunity of submitting parti- 
ulars of suitable men for positions on their staffs. The 
)flieces of the Society are at Swan House, 133, Oxford- 
street, London, W.1. Further particulars regarding the 
Society may be obtained from Mr. Guy F, Dowding, 
4 


Wales 
» working out a acheme of self-help 


ita 


Crange-road, Barnes, London, 8.W.13 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Chemicals.—The supply of 213 tons of sodium cyanide» 
502 tons of commercial sulphuric acid and other chemicals. 
The Egyptian Ministry of Agriculture; March 29. 
(Ref. No. F.Y. 1,984.) 

Air Meters—The supply of six air meters, complete 
with indicator, recording apparatus, pressure gauge and 
thermometer ocket. The City of Johannesburg ; 
April 21. (Ref. No. A.Y. 12,270.) 

Trolley-Vehicle Equipment.—The supply of trolley- 

| vehicle overhead equipment, including manually-operated 
switch frogs, crossings, wire and trailing frogs. The 
| Durban Corporation ; April 13. (Ref. No. A.Y. 12,271.) 
| High-Pressure Copper Tubes.—The supply of 2,500 ft. 
of } in., 1,000 ft. of # in., and 500 ft. of 1 in. nominal-bore, 
high-pressure copper tubes suitable for screwed connec- 
tions. The Singapore Municipal Water Department, 
London or Singapore ; April 30. (Ref. No. G.Y. 13,532.) 

Bar Steel.—The supply of bar steel to S.A.R. Specifi- 
cation C.M.E. 9/1930. The South African Railways and 
Harbours Administration, Johannesburg; April 9. 
| (Ref. No. G.Y. 13,540.) 

Motor Omnibuses.—The supply of 10 motor omnibuses 
with a minimum seating capacity of 30 seats and a 
maximum of 36 seats. The Ramleh Electric Railway, 
Egypt; April 20. (Ref. No. G.Y. 13,542.) 
| Launch Boiler.—The supply of a marine-type horizontal 
| boiler, with all accessories, for a steam launch. The 
| Quarantine Board, Alexandria; April 12. (Ref. No. 
A.Y. 12,278.) 


| 


Steel Sheets.—A firm in Philadelphia, U.S.A., is desirous 
| of receiving quotations from United Kingdom manufac- 
| turers of unannealed steel sheets of various sizes, ranging 
| from 14 to 6 B.W.G., from 14 in. to 18 in. wide, and not 
|less than 6 ft. long. Carbon 0-20 to 0-40 per cent. 
| (Ref. No. G.Y. 18,556.) 








| BOOKS RECEIVED. 


Deutsches Bergbau-Jahrbuch, 1934. Halle (Saale) : 
helm Knapp. 
Un Nuovo Tipo di Conca Senza Consumo d’Acqua. By 
Dr.-Inc. Canto AtpeRA. Milan: Carlo Albera. 
| The South American Handbook, 1934. Edited by Howetxi 
Davies. London: Trade and Travel Publications, 
Limited. [Price 2s. 6d. net.] 
| Termites and Termite Control. A Report to the Termite 
Investigations Committee. Cuartes A. Kororp, 
Editor-in-Chief. Berkeley, Cal.: University of Cali- 
fornia Press. London: Cambridge University Press, 
[Price 22s. 6d. net.]} 
Minutes of Proceedings of the Institution of Civil Engineers. 
Vol. 234. 1933. Edited by H. H. Jerrcorr. London : 
| Offices of the Society. 
| Training in Foremanship and Management. By Jamzs J. 
GritesPpre. London: Sir Isaac Pitman and Sons, 


Wil- 


Limited. [Price 7s. 6d. net.) 

| Department of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the 
National Coal Resources No. 31. The Yorkshire, 


Nottinghamshire and Derbyshire Coalfield. South York- 


shire Area. Analysis of Commercial Grades of Coal. 
Part III. London: H.M. Stationery Office. [Price 
Od. net.] 

Mitteilungen aus dem Kaiser-Wilhelm Institut fiir Eisen- 
forschung zu Dilsseldorf. Parts to 22. 1933. 
Edited by Frrepricn Kérsper. Diisseldorf: Verlag 


Stahleisen m.b.H. [Price 27 marks.] 

Easily Interpolated Trigonometric Tables with Non Inter- 
polating Logs, Cologs and Antilogs. Simplified Series, 
No. 6A. [Price 1-85 dols.] No.7. [Price 3-50 dols.] 
San Francisco: The Simplified Series Publishing 
Company. 

Department of Scientific and Industrial Research. The 
Investigation of Atmospheric Pollution. Report on 
Observations in the Year ended March 31, 1933, 
London: H.M. Stationery Office. [Price 5s. net.] 

ll Cemento Armato. Vol. Il. Le Applicazioni nelle 
Costruzioni Civili Industriali. By Lutet SANTARELLA 
Milan: Ulrico Hoepli. [Price 52 lire.] 


Dynamics of Earthquake Resistant Structures. By J. J. 


Creskorr. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 15s. net.] 

Rechnerische Betrachtungen iber Verbrennungsvorgange 
und Abgasverluste bei Feuerungen, insbesondere bei 
Kalk- und Zementifen. By Dr. ZoutaAn Kerrész 


Halle (Saale) : [Price 4-80 marks. } 


Wilhelm Knapp. 








James Wart Memorrat InstitvTe, BrrMincoam.— 
A complimentary dinner to Mr. j Challen, 
M.LMech.E., was given recently at the Queen's Hotel, 
Birmingham, by the institutions and societies who 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


Pig-Iron Price Variations.—The unexpected decision 
of the Central Producers’ Association to advance prices 
for delivery of pig-iron to consumers in the Manchester, 
Warrington, Oldham, and Ashton-under-Lyne neigh- 
bourhoods by 2s. per ton, and in the Rochdale, Barrow, 
Bolton, Wigan and Castleton districts by 1s. per ton, has 
the effect of creating one zone for the entire county of 
Lancashire instead of the three previously in operation. 
Incidentally, the changes bring prices up to the level of 
the dearest zone, and the new rates prevailing generally 
in the county are: Derbyshire and Staffordshire No. 3, 
74s. per ton, and Northamptonshire, 72s. 6d. per ton. 
The adjustment came as a complete surprise to users and 
is not likely to be welcomed. Interesting reactions in 
the scrap position are possible. In the light of the price 
increases, little buying interest is likely for the next 
few weeks. Moreover, most consumers are fairly well 
stocked, and quiet conditions are likely to rule at least 
until after the Easter holidays. 

Recent Engineering Contracts.—The likelihood of Lan. 
cashire machine-tool manufacturers once again partici- 
pating in orders placed by the Soviet Government is 
foreshadowed by the fact that recently Messrs. The 
Churchill Machine Tool Company, Limited, Broadheath, 
near Manchester, have secured an order for a quantity of 
tools and equipment. Electric-plant manufacturers are 
also hoping to benefit when trading operations expand 
between this country and Russia, as is to be expected 
following the signing of the new trading agreement. 
Messrs. Leyland Motors, Limited, Leyland, near Preston, 
have obtained an order from the Sheffield Tramways and 
Motors Committee for 10 oil-engined motor-omnibus 
chassis ; and Lancashire firms, it is stated, are partici- 
pating in orders just placed for 9,000 tons of steel rails 
and fishplates for the New Zealand railways. A few 
structural-engineering firms are now booking better 
orders, and the outlook in locomotive-building circles 
continues to be encouraging. A blast furnace at the 
Millom Works, Cumberland, of Messrs. Millom and 
Askam Hematite Iron Company, Limited, it is stated, 
is to be rebuilt at a cost of several thousand pounds, 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 
Admiralty Works at Milford Haven.—It has been 
announced that the British Admiralty will ultimately 
spend 285,000. on a floating-mine depot on Milford 
Haven. Some 30,0001. will be spent in the ensuing 
twelve months on such work as the construction of roads 
and the preparation of the site, which is steadily going on. 
A pier is to be built. On the opposite side of Milford 
Haven, at Pembroke Dock, the development of the 
seaplane base is proceeding steadily. 
Newport Water Supply.—Newport Corporation propose 
to augment the present Talybont water supply by carry- 
ing the pipe line farther up stream to Blaen-y-glynn. 
Newport, connected by pipe line over 30 miles long, has 
ample water for the present, but it is estimated that an 
additional 100,000,000 gallons a year would be made 
available, which would be very useful in the event of a 
dry year, seeing that the reservoir under construction 
will not be available for six years. The cost of extending 
the pipe line is estimated at 3,2701. 
Nickel Trade Expansion.—Another unit at the Clydach, 
Swansea, Refinery of the Mond Nickel Company, which 
is part of Messrs. International Nickel Company, has 
been started, thereby increasing the output of these 
works to the highest point in their history. In June, 
1932, it was found necessary to suspend operations 
temporarily at the Clydach Refinery, owing to excessive 
stocks of nickel. After four months, work was resumed 
on a reduced scale. It is understood that practically the 
whole of the nickel now produced, giving employment 
to about 1,000 men, will be for industrial purposes and 
not for armaments. 
North Wales Steel Works.—It is understood that the 
Brymbo Steel Works, near Wrexham, will be in operation 
by the middle of May. Some 300 men are now engaged in 
reconditioning the plant for reopening. The works will 
employ about 1,000 men, and former employees are to be 
given preference. 
Ebbw Vale Water Problem.—Ebbw Vale Council have 
held further special meetings to consider their water 
question. It was stated that 32,250,000 gallons, equal to 
about 32 days’ supply, were in the reservoirs, but owing 
to the anxiety created by the prolonged dry weather, 
it was felt necessary to explore all possible supplies avail- 
able. Messrs. Ebbw Vale Company have expressed their 
willingness to assist the Council with water from their 
works reservoir, and also from collieries. These reservoirs 
will not be drawn upon unless the situation becomes worse 
than at present. 
Memorial to Richard Trevithick.—It is intended to 
unveil on April 19, the memorial erected at Merthyr 
Tydfil to Richard Trevithick, pioneer of steam locomo- 
tion. It is a plain stone monument built at the instance o! 
the Trevithick Centenary Commemoration Committee, 





make use of the James Watt Memorial Institute, 
Birmingham, as a token of their appreciation of Mr. 
Challen’s persistent efforts to bring the Memorial Institute 
Scheme to fruition. The toast to the James Watt 
Memorial Fund trustees was proposed by Mr. W. Taylor, 
past president of the Institution of Mechanical Engineers, 


in association with the Merthyr Corporation. Its loca- 
tion is an ornamental garden near the site of the old 
Penydarren Iron Works where Trevithick was employed. 
An inscription reads “ Richard Trevithick (1771-1833) 
pioneer of high-pressure steam, built the first steam 
locomotive to run on rails on February 3lst, 1804. It 





and responded to by Major 8. J. Thompson, D.S.O. 
Mr. R. A. Chattock presided, and in his remarks stated 
that Mr. G. E. Folkes, honorary secretary of the Midland 
Branch of the Institution of Mechanical Engineers had been 
largely responsible for the arrangements for the dinner, 


traversed the spot on which this monument stands on 
its way to Abercynon.”’ The base of the memorial is 
formed by stone “ chairs ” and sections of iron rails from 
the Merthyr-Abercynon tramway traversed by the 
locomotive in 1804. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade—There is little change to report 
in the state of the Scottish steel trade this week, though 
some works are very well provided with specifications 
for shipbuilding material. The aggregate volume of orders 
for steel for general purposes is not very heavy, and most of 
it is for the home market, as the demand for export 
lots is very limited. Inthe black-steel sheet trade there is 
a little more activity, as home consumers have lately been 
sending forward fairly good orders. For galvanised 
varieties the demand is poor. The tonnage of sheets 
going overseas is very small at the present time, and the 
inquiry is not encouraging. The following are the 
current market quotations :—Boiler plates, 9/. per ton ; 
ship plates, 8. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; 
black-steel sheets, } in., 81. 10s. per ton, and No. 24-gauge, 
101. 15s. per ton, in minimum 4-ton lots ; and galvanised 
corrugated sheets, No. 24-gauge, 121. 15s. per ton, in mini. 
mum 4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—A slight improvement falls 
to be recorded in connection with the malleable-iron 
trade of the West of Scotland, largely on home account. 
Neither orders nor inquiries for export are of any moment 
at present, and are almost negligible. The re-rollers of 
steel bars are still exceedingly quict. Current prices are 
as follows :—Crown bars, 9. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 81. 12s. per ton for home Sdheuy, and 71. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—An improving tone is notice- 
able in the pig-iron trade of Scotland, as the demand 
from the steel works is steadily increasing, and con- 
sumers of foundry grades are also a little more in evidence. 
Export orders are very scarce, and show no sign of im- 
proving. Cargoes of pig-iron from India and the North 
of England have lately arrived in the Clyde. The follow- 
ing are to-day’s market prices :—Hematite, 71s. per ton, 
delivered at the steel works; and foundry-iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 10, amounted to 628 tons. Of that 
total, 130 tons went overseas and 498 tons coastwise. 
During the co onding week of last year, the total 
shipment consisted of 102 tons—all coastwise. 


Naval Work for Inverness.—The recent announcement 
by the Admiralty to recognise Inverness as a subsidiary 
station for naval construction and repair work has been 
followed by an order for a battle-practice t vessel of 
165 ft. in length. She will be constructed by Messrs. Rose- 
street Foundry and Engineering Company at the Thorn- 
bush sy pee which was the scene of no little activity 
during the war. Its nearness to the Cromarty Firth is of 
some importance to the naval authorities, and it would 
seem a sound policy not to allow it to become extinct. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel—While steel-melting by electricity is 
growing in favour, there is also a tendency in some 
directions to switch over to the use of gas. In the latter 
connection the South Yorkshire Gas Grid Scheme is 
playing an important part. Last year this scheme took 
over 5,500 million cub. ft. of gas from six different coke 
ovens. It has led the way in the provision of cheap gas 
for industrial purposes, and has succeeded in getting the 
price for the largest quantities down to the pre-war 
level of 10d. per 1,000 cub. ft., or 2d. per therm. Many 
Sheffield works have substituted gas from the grid scheme 
for producer-gas. In one instance, a furnace measuring 
over 50 ft. in length, and capable of re-heating billets toa 
temperature of 1,300 deg. é at the rate of 4} tons per 
hour, has been converted. A number of other furnaces 
have been fitted with special atmosphere control appli- 
ances for the heat-treatment of steels. It is pr by 
heat-treatment experts that this process marks the 
beginning of a new era. The process meets all exacting 
demands, and enables steels to be heated without the 
formation of scale and without decarburisation. Tools 
heated in this manner have been proved to 100 per 
cent. oe cent. longer life than tools treated in the 
old-fashioned way. More electrical furnaces are being 
installed in local works, especially in connection with the 
production of stainless steel. The condition of the steel 
trade as a whole is more favourable. The early part of 
the year has borne out anticipations. During January, 
the Sheffield area produced 101,000 tons of steel ingots 
and castings as compared with 85,000 tons in December, 
and 66,400 tons in January last year. The rise is most 
eneouraging* February’s tonnage is likely to show a 
still farther expansion as against a year ago. The current 
demand for basic-steel billets is growing. Acid steel- 
makers report improvement. The call for railway rolling- 
stock shows little change. A forward movement has 
developed in the buying of ship steel, forgings, and 
castings. According to reliable information this move- 
‘nent 18 likely to gain force during the next few months. 
‘lore inquiries are in circulation for electrical plant. 
Order books at producing works are encouraging. Makers 
' agricultural machinery parts are preparing for the 
coming season. There is a steady demand for steel 
window frames. The tool trades are operating at in- 
creased capacity. 

South Yorkshire Coal Trade.—There is a steady all- 
round demand for coal on home account. Overseas 
requirements are disappointing. Revised quotations 


have not helped to stimulate buying to the degree 
‘nticipated. 


ndustrial fuel is active. Increased ton- 





nages are going into consumption at iron, steel, and 
engineering works. The textile and woollen industries 
are also purchasing more freely. There are better sup- 
plies of small coal on hand than for some time past. 
Coking smalls are in request. The house coal market 
shows moderate activity. Foundry and furnace coke are 
steady. Gas coke is firm. Quotations are: Best branch 
hand-picked, 27s. to 28s. ; Derbyshire best house, 21s. to 
23s. 6d.; Derbyshire best brights, 17s. 6d. to 19s. 6d. ; 
best screened nuts, 17s. to 18s. ; Yorkshire hards, 17s. to 
18s. 6d.; Derbyshire hards, 17s. to 18s. 6d. ; rough 
slacks, 6s. to 9s.; nutty slacks, 7s. to 8s. 6d. ; smalls, 
5s. 6d. to 68. 6d. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade—Overseas sales of Cleveland 
pig-iron are quite trifling. Sellers have not only to con- 
tend with the comparatively low rates at which Conti- 
nental products are offered in markets abroad, but are 
faced with the keen competition of Midland firms. Most 
of the sales of Cleveland iron are to consumers on the 
North-East Coast, and in Scotland. - Deliveries to 
customers North of the Tweed are increasing. Buyers 
here and in Scotland would readily place orders at current 

rices for delivery over periods up to the end of the year, 
- makers are well sold, and are disinclined to enter 
into further forward commitments. The limited output 
is promptly absorbed, and producers have no unsold 
stocks to fall back upon. Quotations for export vary, 
and are difficult to fix, but for other business, minimum 
market rates are readily realised. No. 3 g.m.b. is 67s. 6d, 
delivered here, 69s. 6d. delivered to northern areas a little 
beyond the Tees-side zone, 67s. 3d. delivered to Falkirk, 
and 70s. 3d. delivered to Glasgow. No. 1 grade is at a 
premium of 2s. 6d., and No. 4 foundry at a discount of 1s. 

Hematite.—-Messrs. Gjers, Mills, have put into blast a 
third furnace at their Ayresome Ironwor The further 
enlarged make of East Coast hematite is, however no 
more than is needed for current consumption, and accu- 
mulations at makers’ yards are fully sold. Continental 
demand has all but ceased. Buyers elsewhere are placing 
orders under the recently arranged delivery zoning scheme, 
which, however, is not at all to the liking of merchants 
whose operations are cramped by the system. Makers 
reserve the right to supply direct all the requirements 
of certain districts. Moderate business is reported to have 
been put through to certain stipulated zones at the fixed 
minimum prices. Local consumption of hematite is 
increasing, and deliveries for the Sheffield area are on an 
improved scale. No. 1 quality is 68s., delivered here, 
748. to 77s. delivered to various parts of Yorkshire ; 
70s. delivered to Northumberland and Durham; 76s. 
delivered to Cumberland and Westmorland, and 75s. de- 
livered to Scotland. 

Foreign Ore—There is very little business in foreign ore. 
Consumers have rather large stocks, and substantial 
quantities to accept against old contracts. Under such 
conditions buying, of moment, cannot be looked for. The 
nominal price of rubio, of 50 per cent. quality, is 17s. 3d. 
c.i.f. Tees. 

Blast-furnace Coke.—Local users of Durham blast- 
furnace coke, having made provision for needs in some 
cases up to the end of June, have withdrawn from the 
market with the result that quotations have eased. Good 
medium qualities are now on sale at 20s. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Semi-finished steel is 
less easily disposed of than recently, but buyers of certain 
kinds are still in the market, and makers are busily 
employed. Finished iron and steel manufacturers have 
quite good orders to execute, but would greatly welcome 
freer distribution of specifications. Quotations are 
steadily upheld. Common iron bars are 91. 15s.; best 
bars, 101. 5s.; double best bars, 101. 15s.; treble best 
bars, 111. 5s. ; packing (parallel), 8/.; packing (tapered), 
101.; steel billets (soft), 51. 12s. 6d.; steel billets 
(medium), 71. 2s. 6d.; steel billets (hard), 71. 12s. 6d. ; 
iron and steel rivets, 11/. 10s.; steel ship plates, 81. 15s.; 
steel angles, 81. 7s. 6d.; steel joists, 81. 15s.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
over, and 91. for smaller lots; fish plates, 12. 10s, ; 
black sheets (No. 24 gauge), 101. 5s. for delivery to home 
customers, and 91, 5s. f.o.b. for shipment abroad, and 
galvanised corrugated sheets (No. 24 gauge), 121. 15s. for 
delivery to home customers, and II. 5s. f.o.b. for ship- 
ment overseas. - 

Scrap.—Scrap is in only moderate demand, and values 
are falling. urther substantial purchases of heavy 
steel from abroad are reported. It is now difficult 
to obtain more than 48s. 6d. 1 for heavy steel, though 50s. 
is asked. Heavy cast-iron is 50s. to 51s. 6d., and machin- 
ery metal is on sale at 54s. 











Brass Castinc.—A book entitled The Casting of Brass 
Ingots, Dr. R. Genders and Mr. G. L. Bailey, has 
recently m published, as Research Monograph, No. 3, 
by the British Non-Ferrous Metals Research Association, 
Regnart Buildings, Euston-street, London, N.W.1. The 
volume, which comprises 191 pages and 123 illustrations, 
is, we understand, Based upon investigations carried out 
for the Association during the last eight years. Such 
questions as the effect on ingot quality of casting tem- 

rature, pouring speed, ingot dimensions, mould coat- 
ings, and mould temperatufes, were studied in detail, and 
it is stated that, in this book, the results are presented 
and discussed in relation to the casting methods emplo 
in commercial practice, and to recent industrial develop- 
ments. The price of the volume is 15s. net or lds. 6d. 
post free. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. General Meeting. ‘“ Mech- 
anics of Electrical Switchgear,” by Mr. H. Trencham. 
East Midlands Branch: Tuesday, March 20, 7 p.m., 
Technical College, Derby. ‘‘ Certain Technical Aspects 
of the Coal Problem,” by Dr. 8. R. Illingworth. Pork. 
shire Branch: Wednesday, March 21, 7.30 p.m., The 
University, Sheffield. Thomas Lowe Gray Lecture. 
“High-Speed Diesel Engines for Marine Service,” by 
Mr. H. R. Ricardo. Southern Branch: Thursday, 
March 22, 7.30 p.m., University College, Southampton. 
“ Economics of Hapinessin — by Mr. T. H. Burnham. 
Western Branch: Friday, March 23, 7 p.m., Merchant 
Venturers’ Technical College, Bristol. ‘‘ The Armstrong- 
Saurer Compression Engine,”” by Mr. B. D. Riley. 

Nortu-East Coast InstiruTion oF ENGINEERS AND 
SHIpsviLpERs.—To-night, 6 p.m., Bolbec Hall, New- 
castle-upon-Tyne. ‘‘ Screw Propeller Experiments with 
Models of Coasters—The Effect of a Cruiser Stern on 
Propulsive Efficiency,”’ by Dr. F. H. Todd. 

InsTITUTION OF ELECTRICAL ENnaInrERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Meeting. Discus- 
sions on (i) ‘“‘The Measurement of Current in Sub- 
Stations,” to be opened by Mr. F. E. J. Ockenden ; 
(ii) ‘“* Three-Phase Pour. Wit Meters—Two Elements or 
Three ?”” to be opened by Mr. R. 8. J. Spilsbury ; (iii) 
“Protection Methods for Three-Phase Transformer 
Banks,” to be opened by Mr. O. Howarth. South Midland 
Centre : Monday, March 19, 7 p.m., James Watt Memorial 
Institute, Birmingham. ‘‘ The Measurement of Noise, 
with Special Reference to Engineering Noise Problems,” 
by Messrs. B. A. G. Churcher, A. J. King and H. Davies. 
Tees-Side Sub-Centre: Monday, March 19, 7 p.m., The 
Cleveland Technical Institute, Middlesbrough. ‘‘ Some 
Aspects of the Electrical Transmission of Power by 
Means of Super-Tension Direct Current,” by Mr. H. 
Rissik. Hast Midland Sub-Centre: Tuesday, March 20, 
6.45 p.m., The College of Technology, Leicester. “* The 
Measurement of Noise, with Special Reference to Engin- 
eering Noise Problems,” by Messrs. B. A. G. Churcher, 
A. J. King and H. Davies. North Midland Centre : 
Tuesday, March 20, 7 p.m., Hotel Metropole, King-street, 
Leeds. Annual General Meeting. North-Western Centre: 
Tuesday, March 20, 7 p-m., Bestasens’ Club, Albert - 
square, Manchester. Joint Meeting with Tue Instrrvu- 
TION OF Post Orrice Extrcrrican ENGINEERS. “ Re- 
search in the British Post Office,” by Mr. B. 8. Cohen. 
Sheffield Sub-Centre : Wednesday, March 21, 7.30 p.m., 
Royal Victoria Hotel, Sheffield, “ X-Ray Equipment 
in a Modern Hospital,” by Mr. T: W. Sampson. West 
Wales (Swansea) Sub-Centre: Thursday, March 22, 
6 p.m., Electric House, Oxford-street, Swansea. ‘ Crank 
Shafts and Turbine Blades,” by Professor F. Bacon. 
London: Thursday, March 22, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. rdinary Meeting. 
‘“* Development in Long-Distance Telephone Switching,” 
by Mr. T. 8. Skillman. 

Roya. Instrrvution.—Saturday, March 17, 3 p.m., 
21, Albemarle-street, W.1. ‘‘ Transmutation of Matter,” 
by Lord Rutherford. Tuesday, March 20, 5.15 p.m. 
“* Criticism and the Creative Impulse,’’ by Mr. Desmond 
MacCarthy. Friday, March 25, 9 pm. “The New 
Hydrogen,” by Lord Rutherford. Saturday, March 24, 
3 p.m. 





‘ “The Transmutation of Matter,” by Lord 
Rutherford. 

InstiruTION oF Crvit Enarngerrs.—Tuesday, March 
20, 6 p.m., Great George-street, S.W.1. Ordinary 
Meeting. (i) “‘New Port Works at Mombasa” by 
Mr. F. C. Fforde. (ii) “‘ Slipway at the Port of Mombasa,” 
by Mr. F. C. Fforde. (iii) “‘ Improvements to St. Helier’s 

arbour, Jersey,”’ by Mr. R. D. Gwyther. Manchester and 
District Association : Wednesday, March 21, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. “‘Some Aspects of River 
Engineering,” by Mr. R. W. Kirwan. London: Thurs- 
day, March 22, 6 p.m., Great George-street, S.W.1. 
Additional Meeting. “‘ Military Bridging,’’ by Brevet- 
Colonel A. P. Sayer. 

Institute oF Merats.—Birmingham Local Section : 
Tuesday, March 20, 7 p.m., James Watt Memorial 
Institute, Birmingham. “ Rolling Mill Practice,’ by 
Mr. G. A. V. Russell. . 

InstTrITuTION OF Navat Arcatrects.—Spring Meeting. 
Wednesday, March 21, 10.30 a.m., Thursday, March 22, 
10.30 a.m., and Friday, March 23, 10.30 a.m., The Royal 
Society of Arts, John-street, Adelphi, W.C.2. For pro- 
gramme, see page 274 ante. 


For meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








Wrrecess in Commerorat Aviation.—The machines 
apoene on the new Spanish air line from Seville to 
the Canary Islands are equipped with Marconi combined 
medium and short-wave apparatus similar to that 
installed on the Imperial Airways Atalanta class aero- 

lanes operating on the African and Indian routes. 

e Spanish aircraft follow the West African coast for 
a distance of about 1,100 km. from Tangier to Cabo 
Juby and cross to Las Palmas via Fuerte Ventura. 
Throughout the flight, we are informed, they are able 
to keep in touch with the aerodromes at Madrid and 
Las Palmas on a wave-length of 50 m., while local 
coastal and aerodrome stations are worked on 900 m. 
We understand that the operators have also been able 
to rt directly to Madrid after the machines have 
actually ali ted. at Agadir, Cabo Juby, and Las 
Palmas. © operating company, Messrs. Lineas 
Aereas Postales Espajiolas, have expressed complete 
atisfaction with the equipment, 
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3,000-H.P. DOUBLE CONICAL DRUM GOLD-ORE HOIST. 
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(For Description, see Page 330.) 
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“TRAMP SHIPPING. 


ONLY a few years ago to refer to a British cargo- 
carrying vessel as a tramp would have been resented 
by the owner as a slur. Nowadays, however, the 
term is used officially in the designation of such 
influential bodies as the Tramp Shipping Committee 
of the Council of the Chamber of Shipping and by 
the owners themselves. Frequent reference to the 
term was made in the annual proceedings of the 
Chamber, reported in our columns last week, page 
301, ante. 

This class of ship, Messrs. R. R. Campbell and B. 
Ramsay point out, in a paper read on the 13th ult., 
before the Institution of Engineers and Ship- 
builders in Scotland, is essentially a world trader, 
unprotected by freight conferences, and operating 
without Government assistance and national 
security, while its owners are probably the last 
remaining group of genuine free traders. The tramp 
steamer, which may be defined as a purely cargo 
vessel of the simplest and cheapest possible con- 
struction and character, has always been a peculiarly 
British product ; foreign nations have never seemed 
to possess an aptitude for this form of activity, 
which is of too free and hardy a nature to flourish 
in the highly-protected atmosphere they encourage ; 
but it is not likely that it will be able to continue 
indefinitely to stand up against the large Govern- 
ment bounties and subsidies nowadays granted to 
its competitors abroad. 

The late Sir William Raeburn, a prominent 
owner and member of the Tramp Shipping Com- 
mittee above referred to, said he hoped the com- 
mittee would be able to thrash out the whole ques- 
tion of tramp shipping quickly and effectively, 
so that we might again be able to meet the foreigner 
on level terms. 

Several tramp-owning firms in this country 


other principal dimensions of a vessel ; 














perform a great but unrealised service to the ship- 





ping industry in deliberately carrying out a specu- 
lative building programme when the trade is at its 
lowest ebb. In this way the shipyards are kept in 
being while, of course, the owners get their ships 
ator below cost price. These same owners will also 
probably be found to be without any ships at all 
when business is at its best, a profit having been 
made by selling out their cheap ships at a good price. 
Among such a very individualistic body, it is 
only to be expected that firms will have strengly- 
marked views with regard to the design of its own 
vessels, but when the shipbuilding industry was busy 
in the past, such owners often found themselves 
unable to place the precise ships they wanted, 
builders of course then wishing to get the maximum 
output from their yards, and only being willing to 
supply duplicates to other vessels on the stocks. 
Although the tramp owner deals essentially with a 
simple ship he has by no means an easy task in 
deciding definitely upon the actual characteristics 
of his vessel when he contemplates building. At the 
best she must be a compromise. Unlike a liner, she 
cannot be specially designed for any one trade, 
but must be able to meet, so far as possible, the 


3 | widest diversity of commercial requirements all the 


world over. The first problem to be considered is 
one of size, and the dominating factor regarding 
this is deadweight. Twenty years ago a tramp of 
7,000 tons was considered to be large; the large 
standard ships built during the war were rather 
over 8,000 tons, but there are many nowadays 
that can load 9,000 to 10,000 or even 10,500 tons. 
Quite recently, however, since shipbuilding began 
to revive after the slump, there has been a tendency 
towards a somewhat smaller and handier vessel, 
carrying from 6,500 to 7,000 tons. The reason for 
this appears to be that liner companies monopolise 
many of the routes which were formerly worked by 
tramps. The latter, however, are still required to 
transport very large quantities of coal to Brazil and 
the Argentine, and to bring home cargoes of grain 
from the latter, the liners trading there being mostly 
in the frozen meat trade. The draught in the River 
Plate is limited by a bar and shoals, and this is also 
the case in the important Danube and Black Sea 
trades, the maximum permissible being from 
22 ft. 6 in. to 24 ft. This of course influences the 
hence the 
tendency towards a reduction in size and dead- 


weight. Again the former trend towards increased 
size, spread over some years, has now made the 
smaller, handier premium-earning steamers less 
common, and farseeing owners may be anticipating 
a demand for them in the future. 


The owner has at the same time to decide upon 
the type of his ship, this being partly dependent on 


size. Practically all will be of the single or two- 
decked variety with poop, bridge and forecastle, 
or of the shelter-deck type, with either one or two 
decks below. This question involves the relation 
between volume, or cubic capacity available for 
cargo, and the deadweight, that is, the number of 
cubic feet of cargo space available for the reception 
of each ton of cargo, and secondly, the ability 
to carry any particular cargo without damage. In 
the third place the measurement tonnage has to be 
considered upon which dock, canal, and other dues 
are based, and lastly, but by no means least, the 
relative cost of the type which suggests itself. 


Often tramps have proved disappointing in the 


past, not only because too narrow a view was taken 
with regard to cost, but because owners were too 
prone to base ideas almost solely on the cost per 
ton deadweight. 
at one time, to about 6/. or 7/., the unwary shipowner 
was apt to think he could make a very fine bargain, 
not realising that he was being provided with a 
cramped, cut-down design, with short superstruc- 
tures, giving him only perhaps about 45 cub. ft. 
capacity per ton deadweight. 
uneconomic ship which could rarely be loaded 
down to her marks. More attention is now being 
given to this subject, and in the paper we have 
referred to the much more satisfactory figures of 
from 53-5 to 60 are quoted, and are representative 
of the good-class modern tramp. 


When this went down, as it did 


This resulted in an 


The second point, relating to adaptability to 


cargoes, is principally concerned with depth of hold 
and height of tween decks, so that various kinds 
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of commodities may be loaded without damage by 
crushing. In the tramp trade an average must 
struck, and the which is intended to 
carry general cargoes is now fairly well stereotyped 
with ‘tween decks about 8 ft. 6 in. deep, and will 
usually have two complete decks. The single 
decker is more suitable for bulk cargoes, being easier 
to load and discharge, and requiring less trimming. 
Messrs, Campbell and Ramsay point out that this 
type is nowadays becoming more popular because 
of the tendency to ship grain in bulk, rather than in 
bags. 

The shelter-deck ship, so popular for the carriage 
of bulky cargoes, combines advantages in respect 
of cubic capacity and net tonnage, with, however, 
relative disadvantages in price and deadweight. 
The type owes its existence, not to any inherent 
virtues, but solely to the peculiarities of Govern- 
ment regulations for tonnage measurement. This 
wivantage is temporarily lost, at present, when 
such a vessel is passing through the Suez Canal, 
but there seems to be some apprehension that the 
type may at some time in the future come under 
the ban of the authorities, and that the long shelter- 
deck spaces will have to be divided up to prevent 
risk of fire or waterlogging. Such flush-decked 
ships are not the best of seaboats, but, as they have 
been in use for so long a time, in fact ever since 
they replaced the old turret deck ships, it would 
be unfortunate if anything were done to interfere 
with such a very useful class of trader. 


be vessel 


Tramp steamers are classed, practically without 
exception, with Lloyd’s Register of Shipping and 
other registration societies. The all-important 
matters of strength and structural arrangements 
involving cost and weight of hull are left by the 
builders to these bodies, and tramp owners owe 
them a great debt for the vast improvements they 
have brought about in latter years. The principal 
improvements which have been made are concerned 
with the double bottoms, which are now far more 
open, easily ventilated and drained; the bilge 
connections, which are sounder and more rigid, 
the side and bulkhead framing, now arranged 
without dirt and damp-catching stringers and 
horizontals ; stronger and stiffer decks; and more 
accessible hold and ‘tween deck The 
result is decidedly to the owner's advantage, as 
combining increased strength and usefulness with 
reduced cost, and no money is spent to greater 
advantage than in paying the moderate classification 
fees to ensure sound construction and workmanship 
to maintain the 100 Al standard. 

It is instructive to learn the views of tramp 
owners regarding marine engines, and the reasons 
which induce them to stand by steam. In the 
above paper, Sir John Latta, one of the most 
experienced shipowners, is quoted as saying in 
December last: “Since there has recently been 
a slight easement in the price of coal and a tendency 
to higher prices for Diesel fuel, the steamer can 
to-day carry goods cheaper than the Diesel, which 
what matters in trade development.” The 
authors, writing from the same point of view, are 
of opinion that it will probably be to the steam- 
reciprocating engine, as the main motive power, 
that the tramp owner will turn for many years to 
come. They say tnat owners find this type of engine 
almost foolproof, readily repairable in very nearly 
every port in the world, and that it will ‘‘ always 
get home.” In first cost it is considerably less than 
a Diesel, while the upkeep and repair of the latter 
are a difficulty to them. 


spaces. 


18 


As regards such modern developments of the 
steam engine as poppet valves, uniflow cylinders, 
exhaust turbines and so forth, naturally enough 
considered refinements, judge them 
tirst as to simplicity, then cost, and thirdly main- 
tenance ; and have arrived at figures showing that, 
in a new ship, the saving of one ton of coal a day 
justifies additional capital expenditure thereon of 
from 1,000/. to 2,000. in the initial cost of the 
machinery. 

Great improvements have been made in the 
forms of these vessels of recent years, for which 
thanks are largely due to the work of the experi- 
mental tank at Teddington. It has been found, 
for instance, advantageous to reduce the block 
coefficient from the former extreme figures of from 


as owners 


|strengthened to enable them 
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0-84 to 0-80 down to from 0-78 to 0-76, and that 
the angles of the water line planes in the run to 
the centre line should not exceed 20 deg. Much 
good work has been done in reducing eddy making 
by stream-lining rudders and stern frames. At 
the present, many owners are naturally eagerly 
awaiting the reports of the performances of the new 
Arcform vessels, the Arcwear having just completed 
her first voyage. 








DEEP DIVING AND UNDER-WATER 
RESCUE. 


THe recovery of treasure from wrecked ships 
lying on the sea bed and the raising of sunken 
vessels have been made possible by the advent of 
modern diving appliances, and the work involved 
is perhaps the most arduous as well as the most 
romantic that the deep-sea diver has to perform. 
A brief account of some notable recent marine 
salvage operations was given at the Royal Society 
of Arts, London, on February 26, by Sir Robert H. 
Davis, in the course of his third and last of the 
series of “Thomas Gray” lectures on “ Deep 
Diving and Under-Water Rescue.” The first two 
lectures, it will be recalled, were dealt with in our 
columns on page 268 ante. Sir Robert first referred 
to the salvage of the gold contained in H.MLS. 
Laurentic, which foundered after striking a mine 
off the Northern coast of Ireland in 1917. The 
vessel carried bullion to the value of 5,000,0001., 
and the existing financial situation was so grave 
that the Admiralty, at the urgent request of the 
Treasury, undertook to attempt salvage. The 
lecturer stated that the wreck was located in an 
exposed situation, lying on her side in 21 fathoms 
of water, and this fact, together with mid-winter 
conditions in the North Atlantic, made the operation 
a formidable one. Within a month of the sinking, 
however, Naval divers had found their way into 
the vessel’s strong room and the salvage of the 
gold was begun. Subsequently, violent gales 
reduced the ship to a flattened heap of wreckage 
and the difficulties of the divers were enormously 
increased. Perseverance had its reward, however, 
and in the course of 7 years’ diving, practically 
the whole of the gold had been recovered. Of the 
4,997,6181. of gold sunk, 4,958,708/. were brought 
up, the total cost of the salvage operations being 
128,0001. Thus 99 per cent. of the bullion was 
recovered at a cost of only 2} per cent. What was 
even more gratifying to those engaged, however, 
was that, in spite of many critical situations arising 
from stress of weather and the effects of compressed- 
air illness on the divers (owing to the necessity of 
having to bring them up too quickly sometimes), 
the work was completed without loss of life or limb. 

Reference had already been made to the case of 
the Peninsular and Oriental liner Egypt, and every 
credit was due to Commendatore Quaglia, of the 
Italian Sorima Company, for his great enterprise, 
patience, and determination in wresting nearly 
1,000,0001. worth of bullion from the great depth 
of 400 ft., after five years’ strenuous and expensive 
work. The raising and righting of the 24,000-ton 
Italian battleship Leonardo da Vinci, which had 
been blown up and sunk in Taranto Harbour by 
an enemy bomb secretly introduced into one of her 
magazines, on August 2, 1916, stood out as one 
of the most remarkable salvage feats ever accom- 
plished. The vessel had sunk upside down in 
36 ft. of water, her gun turrets and funnels resting 
on the bottom and, gradually, by sheer weight, being 
forced through the soft mud until her upper deck 
was buried. General Ferrati, Chief of the Naval 
Construction Department, conceived the plan of 
operations employed in the salvage of the vessel, 
and it was decided to float the vessel in an upside- 
down position into Taranto dry dock and there 
make preparations for righting her. The keel was 
repaired and made water tight, compressed air was 
pumped into the vessel, and the ship lightened 
by the removal of her ammunition, coal and stores, 
and later by detaching the turrets, funnels, masts 
and other top hamper. At length, on September 17, 
1917, she was floated and manceuvred into the 
dry dock which had been specially prepared for her 
reception. The decks of the vessel were next 
to withstand the 








strain incidental to righting the ship, and she was 
towed out into Taranto Harbour. Arrangements 
had been made for letting 7,500 tons of water into 
certain compartments on the starboard side, the 
idea being that this weight, being above the centre 
of gravity, would overbalance the vessel and so 
bring her right side up again. As the water flowed 
in, the vessel began to turn over slowly until about 
700 tons to 800 tons of water had entered, when the 
movement increased until, with a rush, she swuny 
right over and came to rest with only a slight list. 
All the 12-in. gun turrets which had been abandoned 
on the sea bed were afterwards recovered. The 
operations, from beginning to end, cost the Italian 
Government about 150,000/. Occasionally, salvage 
operations were greatly complicated by the nature 
of the cargo carried by the vessel. A case in point 
was the refloating of the tank steamer Oliva, 
stranded near Bennan Head, Isle of Arran, on 
September 17, 1928, with a cargo of 5,500 tons of 
benzene in bulk. Salvage work had been attended 
with exceptional danger by reason of the asphyxiat- 
ing fumes from the benzene, nevertheless, these 
operations had been brought to a successful con- 
clusion by the Liverpool and Glasgow Salvage 
Association, and the vessel had proceeded under 
her own steam to Elderslie, where she was dry- 
docked on October 21, 1928. 

Considerably attention had been focussed in 
recent years on the question of safety in submarine 
boats, and there was general agreement that the 
greatest measure of safety was provided by making 
every man independent of the others, by equipping 
him with a self-contained apparatus, which, while 
amply strong, was compact, light, easily put on 
without assistance, embodied air regenerating 
devices to ensure that the wearer should have a 
supply of pure air, and incorporated means to 
retard the velocity of his ascent—an important 
consideration. Apparatus of this type was now 
used in the British Navy and every rating in the 
Submarine Service was taught how to use it, first 
on dry land and finally in a large tank, at Fort 
Blockhouse, Gosport, which was fitted in such a 
manner as to enable actual escape from a submarine 
to be simulated. The latest type of escape lock, 
now being fitted to new submarines of the British 
Navy, was of steel construction built into the vessel, 
and consisted of a chamber with a water-tight 
door at the lower end, and a hatch at the top. 
With these escape-locks, there would be no need 
to wait for the flooding of the vessel before men 
began to make their escape; the lock could be 
used immediately. A man, equipped with his 
self-contained apparatus, would enter the lock 
and the lower door be closed. The lock would then 
be flooded and on opening the hatch the man would 
ascend to the surface. The hatch would then be 
closed, the water in the lock quickly drained into 
the vessel herself and the lock would be again 
ready for the next man. Over 4,000 ratings had 
been trained at Portsmouth, and, out of that large 
number, only four had been unable, for various 
reasons, to become fully competent in the use of 
the escape apparatus. Ratings had to re-qualify 
annually. A re-qualifying tank had been erected at 
Hong-Kong, and it appeared that a similar tank 
would shortly be installed at Malta. The number 
of sets of escape apparatus carried on each sub- 
marine was one per man (stowed as near as was 
convenient to his diving station), plus 33 per cent. 
additional sets, which were stowed—half at each 
end of the vessel. It would be agreed that the 
Admiralty authorities were doing all that was 
humanly possible to ensure the safety of men in 
submarines, 








Socrety or Cuemicat Inpustry: Roap AnD BUILD 
inc Marterrats Grovp.—Following a resolution passed 
during the Society of Chemical Industry’s conference 4t 
the Public Works Congress, held in November last, 
suggesting the formation of a group within the Society 
to cover constructional materials, steps have been taken 
to inaugurate a section on similar lines to the existing 
Food, Plastics, and Chemical Engineering Groups o! the 
Society. The Group, known as the Road and Building 
Materials Group, has now come into being. The new 
Group has an extensive scope and embraces the subject 
in the widest sense ; briefly, its objects are generally to 
advance the science and technology of road and building 
materials. Further information regarding the new Group 
may be obtained from the general secretary of the Society, 
Central House, 46, Finsbury-square, London, E.C.2. 
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THE ENGINEERING OUTLOOK. 
X. ConsSTRUCTIONAL ENGINEERING. 


THE hope expressed at the beginning of 1933 that 
the policy of economy and retrenchment would 
give place to one of national development has been 
very slow of fulfilment. Although the positive 
drive for economy was relaxed, the year 1933 was 
an interregnum, and it was not until the end of the 
year that there were any signs of a definite encourage- 
ment of constructive activity. Local authorities, 
without the encouragement and financial assistance 
of the Government, were generally loth to undertake 
new works. The trend of employment in construc- 
tional engineering reflects this situation in the 
middle of the year. 


Taste I.—Numbers Employed in Constructional 





Engineering. 
| os . 
— Insured. | Unemployed. Employed. 
— 

July, 1923 .. 23,230 2.816 20,414 
19024 ..| 23,990 2,861 21,129 
1025... 25,880 3,044 22,836 
1926... 27,110 4,212 | 22,898 
1927 .. 27,460 1,857 25,603 
1928 .. 27,290 2,146 25,144 
1929 .. 28,240 2,287 25,958 
1930 .. 27,970 4,889 23,081 
1931 _ ..| 29,580 7,108 22,472 
1932 ../ 29,300 10,102 | 19,198 
1933 ..| 29,200 10,002 | 19,198 


Since July, however, there has been a steady 
reduction of the numbers unemployed, and the 
situation at the end of the year was much more 
hopeful. As regards the building industry the 
measure of improvement has been considerable, 
as will be seen from Table II, but only a relatively 
small part of this activity affects constructional 
engineering. 

Taste Il.—Value of Plans Approved by 146 Local 
Authorities (0001.). 





- — Other. | Total, 
1924 .. a 37,669 20,517 58,186 
1925 .. aa 45,358 21,089 66,447 
1926 .. 4 46,209 21,421 67,630 
1927 39,889 24,393 64,282 
1928 40,124 27,311 67,435 
1929 44,260 28,834 73,0904 
1930 .. ne 46,764 27,841 74,605 
1931 .. 40,492 22,518 63,010 
1932 .. ms 46,888 19,366 66,254 
1933 .. $e 62,308 21,373 | 83,861 


As regards bridge building, there have been 
under construction the Tees Bridge at Middlesbrough 
and the Zambesi Bridge, but employment in a 
representative sample of bridge firms in 1933 was 
only 54 per cent. of the 1928 level, while 30 per cent. 
of those employed were on short time. A useful 
contract secured during the year was that for the 
Storstrém Bridge in Denmark, and further impor- 
tant bridge contracts in South Africa have been 
let to British firms, but export business has been 
very quiet until quite recently. The importance 
of stimulating constructional activity at home has, 
however, become more widely recognised in political 
circles. An important group in the parties sup- 
porting the National Government is applying 
determined pressure on the Cabinet to this end. 
[f these activities are supported and fostered by the 
leaders of the industry, there is a hope of more 
rapid progress during 1934. Already constructional 
activity in connection with improved water supplies 

-the need for which has been brought home by the 
drought—is beginning. The new Traffic Act is 
likely to lead to extensive bridge reconstruction. 
Railway companies have embarked on extensive 
renewal work, and the outlook is decidedly brighter. 


ConcLUSION. 

The most easily defined branches of the engin- 
cering industry have now been examined indi- 
vidually ; but nearly 40 per cent. of the engineering 
workpeople are engaged in the considerable and 
(diverse group of industries covered by the term 
“ General engineering.” Very little subdivision of 
this group is statistically possible at present, and 
the total figures of employment given in Table III 
Obscure, no doubt, a large number of contrary 


Contrary to anticipation, a further reduction in 
the numbers insured has to be recorded during 1933, 
but it would appear likely that this movement must 
now be at an end, whether from genuine contraction 
TaBLe III.—Numbers Employed in General Engineering 


| Unemployed. | 


— Insured. Employed. 

caeeiinniaoataiites 0 5 = 
1923 .. 4 666,950 | 136,532 530,418 
1924 .. sf 28,360 | 90,796 537,564 
1985... oa 623,270 } 77,912 545,358 
1926 .. - 612,340 109,609 | 502,731 
1927 .. we 600,390 | 55,241 | 545,149 
1928 .. wa 581,180 | 56,678 524,502 
1929 .. “i 586,750 53,002 533,748 
1930 .. - 592,250 | 99,039 493,211 
1931 .. is 576,380 167,874 408,506 
1032 .. sai 551,200 166,199 385,001 
1933 ; _ 528,190 129,742 398,448 

t 





unemployment insurance. The decline is, however, 
more than counterbalanced by the decline in the 
numbers unemployed, resulting in a welcome 
upward movement in employment for the first time 
in five years. 

A private investigation covering a representative 
sample of general engineers subdivided into the 
heavier and lighter sections throws further light on 
this movement. The heavier section, to which 
export business is important, had in 1933 only 
69 per cent. of its 1928 numbers employed as against 
83 per cent. for the lighter section, which is more 
concerned with home trade. The operation of the 
lighter section has for some years been more profit- 
able than that of the heavy section, a relationship 
symptomatic of the whole problem of the industries 
mainly dependent on export. 

Since the first of these articles was written in 
December last, important developments have taken 
place in the world economic situation. President 
Roosevelt’s message to Congress at the beginning 
of the year was followed by a devaluation of the 
dollar, which in addition to yielding the United States 
Treasury a substantial profit from the revaluation of 
the gold stocks of the Federal Reserve system, may 
be regarded as paving the way to the flotation of 
large internal loans to finance recovery programmes. 
The centre of interest lies now in the success of the 
prosecution of public works financed by Govern- 
ment expenditure. The immediate internal danger 
appeared to be that a Stock Exchange boom would 
get out of hand and be followed by a correspondingly 
severe reaction. But it is evident that this danger 
is present to the President’s mind, from the measures 
contemplated for the control of Stock Exchange 
operations. Meanwhile prices and business volumes, 
but also production costs, are rising. In short, the 
internal situation in the United States seems to be 
set for progress. 

Unfortunately, this improvement has been 
achieved by measures which are bound to have some 
serious reactions externally. Although France has 
not yet succumbed to the danger of being thrown 
off the gold standard by internal crisis, it is unlikely 
that in twelve months’ time she will still be on it 
without a devaluation of the franc. If France leaves 
the gold standard, or devaluates, it is tolerably 
certain that the remaining countries of the “ gold 
bloc” will follow suit. Once this happens the 
artificial advantage to British exports—and amongst 
them not least to engineering exports—from the 
undervaluation of sterling will disappear wholly or 
in part. Moreover, as long as American prices and 
costs do not rise proportionately to the depreciation 
of the dollar, the American exporters of machinery 
will be in a relatively favourable position compared 
with British exporters, owing to the undervaluation 
of the dollar in relation to sterling. 

It is idle to speculate as to the timing or sequence 
of these currency developments, but this much 
seems clear. The under-valuation of the dollar in 
terms of sterling may force the British authorities to 
allow sterling to follow the dollar, and this in turn 
may make the position of the gold-standard coun- 
tries intolerable in the course of the next year. The 
anticipation and execution of these adjustments 
will probably mean an unsettled period for inter- 
national currencies and exchange. Thus, although 
in many branches of engineering the underlying 
position is more favourable than for many years, 


of the industry or from administrative changes of 


is unlikely that the latter will respond in full 
measure, at least during the early part of the year. 

As regards the internal situation of this country, 
it is as promising as it could be in a situation so 
unfavourable to export trade, by which a large part 
of the nation lives. Without a revival of export 
trade, no permanent and full prosperity can be 
expected to return. In the existing circumstances 
there is, however, a strong case for national develop- 
ment and reconstruction at home until there has 
been time to re-establish export business. With a 
balanced budget, cheap money, controlled imports 
and an enormous demand for reconstruction and 
renewal of capital equipment, there is no longer 
any excuse for holding back. The prospects of the 
engineering industry in the home market, although 
they are in any case favourable, would be greatly 
enhanced if the Government were deliberately to 
embark on such a policy. 

There would thus seem to be a well-defined policy 
waiting for the leaders of the engineering industry 
to espouse and to persuade the Government and the 
City to adopt; at home, deliberately to stimulate 
and assist capital reconstruction, as in the welcome 
example of the new Cunarder. As regards export 
business, much could be done to stimulate demand 
for the time being by close collaboration between 
finance and the engineering industry. The new 
trade agreement with Russia opens a large field of 
possibilities, but there are many others in China 
and other of the less industrialised countries. In 
all such cases it will be necessary to recognise that 
the provision of capital goods will pave the way to 
the creation of wealth in the country concerned, 
and so ultimately to the demand for consumable 
goods. In existing circumstances, the strength of 
British finance coupled with the technical supremacy 
of British engineering must be used to make uni- 
lateral ad hoc agreements, and the resumption of 
normal international trade must be regarded as a 
more distant possibility. 

Apart from the commercial side, the most impor- 
tant essential to recovery is -the continuation of 
the long-established orderly relations between 
labour and management. An expansion of trade 
on the lines indicated above should make it possible 
gradually to restore a proper relationship between 
sheltered and unsheltered wages, to the benefit 
of the engineering workpeople. Any hope of such 
an outcome would be seriously prejudiced by 
industrial unrest or by too sudden and violent a 
dislocation of working conditions. 








THE TRANSMUTATION OF 
MATTER. 


On Saturday, March 3, at the Royal Institution, 
Lord Rutherford of Nelson, O.M., F.R.S., delivered 
the first of a series of four lectures in which he pro- 
poses to give an account of the history of our ideas 
on the transformation of matter from the time of the 
alchemists to the present day. During the last 
few years, he said, there had been a rapid advance 
in technical methods, and many institutions and 
universities throughout the world were making a 
very determined attack on this fundamental and 
important problem. He proposed to illustrate the 
method of detecting the types of radiation emitted 
in transmutation and to show, on a small scale, 
some of the experiments carried out at Cambridge 
at the present time. He was going to speak on 
modern alchemy and he therefore thought it might 
be of interest if he briefly reviewed the develop- 
ment of ideas governing the ancient alchemy. 

The belief in the possibility of the transmutation 
of matter, Lord Rutherford said, originated in 
Egypt at the beginning of the Christian Era and 
became a potent force in Europe in the Middle Ages. 
The first record we had was contained in a papyrus 
found at Thebes dating from the third century A.D. 
It contained a series of receipts for making ordinary 
metals have the appearance of gold or silver. It 
was surmised that, as gold was a holy element in 

ancient Egypt, the production of gold was a per- 

quisite of the priests, it being very profitable to be 

able to produce from base metals something similar 
to gold. It had been suggested that, in the course 

of time, the fact that counterfeit gold had been 








movements as between its various sections. 





and indeed conducive to an increase of exports, it 





produced had been forgotten and the idea that 
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| 
genuine transmutation had been accomplished led | make a gas a temporary conductor, and Lord Ruther- | value in under 4 seconds and that in the case of 
to the ancient alchemy. There were great develop- | ford asked what was the explanation of this property. | the thorium emanation, which was also demon- 
ments in alchemy in Alexandria in the third and | In 1902-3, he said, Soddy and he had made experi- | strated, the rate of decay was much slower, half the 
fourth centuries, but in the destruction of the great | ments, and had been able to demonstrate that radio- | original value being reached in 54 seconds. 


library in 390 a.p. most of the records were lost. 


Some of the knowledge, however, survived and it|of radioactive atoms. 


was notable that the next great developments were 
due to the Arabs who conquered Egypt about the 


| 





activity was a consequence of the transformation 
Radium had an atomic 
weight of 226, and if we were able to look at the 
atoms all would appear to be identical. Yet, for 


seventh century. They took up the question of|some reason, at any given second a certain small 


alchemy and many of their investigations served | fraction of them became unstable and exploded 


as foundations for modern science. Later, after the 
conquest of Spain, alchemy was an important sub- 
ject, and the University of Cordova became the 
Mecca of European students at the time. Know- 
ledge of the art spread rapidly to England, France 
and Germany, reaching its zenith in the eleventh 
and twelfth centuries. The belief in the possibility 
of the transmutation of matter was universal, and 
it should be borne in mind that it was thought that 
this belief was supported by experiment, although 
this, of course, was not the case. 

Another matter which influenced philosophy 
in its turn was the writings of the Greek philo- 
sophers. Those of Aristotle had an enormous 
influence. He put forward the theory that all 
matter was composed of four elementary substances, 
viz., earth, air, fire and water. Each had certain 
qualities, water being cold and moist, fire being 
dry and warm, and so on. It was supposed that all 
matter really differed only from the degree in which 
the various qualities were contained. Also it was 
believed not to be difficult to find a method of 
changing one quality to another, and thus to accom- 
plish transmutation. When water evaporated, 
for instance, it was assumed that it had been trans- 
formed into air. 

At that time, it must be remembered, there was 
no definite idea or theory of chemical combination. 
Any change producing a difference in appearance 
or in properties was assumed to be an example of 
the transmutation of matter. Since the metals had 
many qualities in common it was thought that it 
should be easy to transform one to another if the 
proper material to initiate the transformation could 
be found. The search for the philosopher's stone 
was therefore pursued with zeal and faith. Many 
claimed to have found it and to be able to produce 
gold in quantity. Roger Bacon asserted that he 
had found a sample of the philosopher's stone and 
could turn some of the base metals into gold. 
Kings and princes vied with each other to obtain 
the services of the alchemist, but the net result was 
a debasement of the coinage. So serious had this 
become by the time of Henry IV that a drastic 
law was passed prohibiting the activities of alchem- 
His successors, however, employed them, and 
King Charles VII of France also employed a famous 
alchemist and as a result left the country in great 
financial difficulties. 

The alchemy doctrine, however, slowly decayed 
about the middle of the sixteenth century, owing to 
the fact that chemical activities were trans- 
ferred to the medical side. The chemists of the nine- 
teenth century showed that the whole material 
world was made up of 80 or more elements, and the 
atoms appeared to be indivisible and indestructible 
by any means at the command of the laboratory. 
This theory, however, received a great shock, or 
rather two shocks, towards the close of the nine- 
teenth century, firstly owing to the discovery of the 
electron as a natural constituent of the atom of 
matter. The production of electrons and their 
separation from matter was clearly shown in a 


iste, 


| fragment emitted was an a particle of mass 4 and | 


’ 


emitting fragments of the atoms themselves. The 


the resulting atom had an atomic weight of 222. 
Thus the atom of radium emanation, or radon, 
was produced and this, in turn, broke up with the 
emission of an a particle, and so the process went on. 

The radiations of radioactive substances, the 
lecturer continued, were of three kinds, viz., a par- 
ticles, which were helium nuclei, 8 particles, which 
were negative electrons, and y radiation, which con- 
sisted of electromagnetic waves of short wave- 
length. It was convenient to express the energy 
of the particles in electron volts, the figure for the 
a particle being from 4 million to 11 million, and 
that for the 8 particle having a maximum value of 
3 million. The y rays had the velocity of light and 
their quantum energy varied from 0-04 million to 
3 million electron volts. Of these radiations, the 
a particles were most easily stopped, a sheet of 
paper being sufficient for the purpose, while the 
B particles were stopped by a sheet of cardboard. 
The y rays, on the other hand, could penetrate 
several centimetres of lead. 

The most interesting property of radioactive 
substances was their power to discharge electrified 
bodies. Lord Rutherford demonstrated this by 
bringing a piece of pitchblende up to a charged 


lelectroscope the leaves of which then collapsed. 


In another apparatus, the effect was magnified 
more than one million times by means of thermionic 
valves, so that the current could be indicated on a 
galvanometer. With this apparatus, the lecturer 
showed that the effect produced by uranium was 
small, while that produced by a tube of radium 
emanation was very large. The emission in this 
case consisted of a and £ particles, but the former 
were stopped by a sheet of paper through which the 
latter passed. The penetrating power of y rays was 
also demonstrated by the same apparatus, the 
effect being visible after the radiation had passed 
through a thick sheet of lead. 

The recoil of the residual atom when an a particle 
was expelled could be illustrated by means of the 
Wilson expansion chamber. In this, the a particle 
produced charged ions which became the centres of 
minute drops of water of condensation. It was 
thus possible to see the track along which the 
a particle had passed, while a “ blob” at the com- 
mencement of the track indicated the recoil of the 
residual atom. Lord Rutherford then showed some 
discs coated with an invisible deposit of radium B 
and C, and although he said the quantity present 
was only one-millionth part of what could be weighed 
on the most sensitive balance, the radioactive effects 
were very marked. It was possible to detect 
incredibly small amounts of the active matter, a fact 
which Lord Rutherford demonstrated by touching 


an activated disc with a needle point. The needle, | 


when brought up to a charged electroscope, caused 
the leaves to collapse. The discs when placed near 
various minerals rendered them luminous. The 








photographic effect of the « radiation was demon- 
strated to the audience by placing a sheet of per- 
forated zinc on a photographic plate and placing 


| 
NOTES. 
|Tue Enorveer’s Parr ux Furure Prosperrry. 
Propostne the toast of “‘ His Majesty’s Ministers ” 
}at the annual dinner of the Institution of Civil 
| Engineers on Wednesday, March 7, the Right Hon. 
Lord Macmillan of Aberfeldy dealt mainly with 
|the achievements of the National Government to 
|date, and expressed confidence that it would not 


| be found wanting in the difficult task of recon- 


|struction which still lay ahead. Replying to the 
| toast, the Hon. Oliver F. G. Stanley referred to the 
| close connection between the Ministry of Transport 
and the Institution, and more particularly with 
the president, Sir Henry P. Maybury. Enlarging 
on Lord Macmillan’s remarks, he expressed the 
opinion that to-day the Government was faced 
with the greatest and most difficult problem with 
which His Majesty’s ministers had ever been called 
upon to deal, not excepting those arising during 
the war. It was necessary to ensure that the 
depression from which the country was now emerging 
should never occur again. Engineers and the 
machines which they controlled on the one hand, 
and the efforts of politicians on the other, had 
created entirely new conditions in the world, and 
these conditions could only be met by new methods. 
A step in this direction had been made by the 
new Road and Rail Bill. In proposing the toast of 
“The Institution ” coupled with the name of Sir 
Henry Maybury, the Right Hon. Lord Stonehaven 
of Ury referred to the great part taken by members 
of the Institution in building up the Empire as 
we now know it, and referred more particularly to 
the work of Baker, Fitzmaurice, and Macdonald. 
It was, however, true that engineers had developed 
the resources of nature more quickly than mankind 
had learned to utilise them, and we must look to 
the engineer for instruction in this direction. The 
records of the Institution in the past was a sufficient 
guarantee that they would not be found wanting. 
In replying to the toast, Sir Henry Maybury said 
that it had long been recognised that transport was 
essential to civilisation, and that the Institution had 
been closely associated with the development of 
communications since its foundation. Among the 
names which stood out more particularly was that 
of Telford in connection with roads and canals, 
Stephenson and Locke in connection with railways, 
and Brunel and Parsons in connection with sea 
transport. Members had also taken their share in 
the development of aviation, and would, no doubt, 
play their due part in the furthering of this great 
means of transport in the future. The toast of 
“ Our Guests” was proposed by Sir Richard A. S. 
Redmayne, and replied to by Monsieur C. R. 
Paravicini, the Minister for Switzerland, and by the 
Right. Hon. Sir Dennis H. Herbert. 














Tue Fvet-Om Tax. 


A few days ago a deputation waited upon the 
Secretary for Mines in order to draw attention to 
the fact that the tax imposed last year on imported 
fuel-oil had undoubtedly stimulated the use of 
coal, with beneficial results to that industry, 
brought about to no small extent by the conversion 
of large oil-fired plants in works and public institu- 
tions to coal burning. While this has been un- 





discharge tube. By the electric discharge it was doubtedly the case, the experience once again proves 
possible to remove one, two or three electrons, |one of the activated discs above the zine for | the truth that what is one man’s meat is another's 
and in some cases all the outer electrons could be | period of 10 seconds. When the plate was developed | poison ; for while the coal industry has undoubtedly 
removed. When an atom lost an electron its pro- | and the negative projected on the screen, the pattern | benefited, the Diesel-engine industry has been 
perties were changed, but sooner or later another | Tesulting from the perforations in the zinc was | considerably handicapped. It may be remembered 
electron fell into the atom, which then became | Clearly visible. | that when the tax was introduced an appeal was 
as before. Thus the removal of an electron effected| Lord Rutherford concluded with a reference to | made for the exemption of fuel used in engines, 
& momentary change, but not a permanent one, | the life of some radioactive substances, mentioning | and this was actually granted for fuel employed 
and when the discharge ceased the atoms returned | that in all cases the radiation fell off in a geometrical | on fishing boats and river craft. The Diesel-engine 
to their original state. The second discovery was | progression. In some cases, he said, the life was only | building industry, however, as a whole has had to 
radioactivity, due to Beequerel in 1896, when he | a small fraction of a second, but that of radium was | face a number of difficulties in the past twelve 
found that uranium had a remarkable radioactive | 1,600 years, and that of uranium 5 x 10* years. He | months, not the least of which has been a feeling of 
power. Later, the discovery of radium attracted | demonstrated the rate of decay of various radio- | insecurity, that the ld. tax mightonly be a beginning: 
gteat attention, since the effects it produced were | active substances in the valve apparatus mentioned | at present some possible buyers have felt it would 
about one million times greater than those of | above, showing that in the case of actinium emana- | be unwise to invest in plant which may later be still 
uranium. The emission from radium was able to | tion the radiation was reduced to half its original | further handicapped. Any unfavourable influence of 
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this kind is, of course, greatly to be regretted. 
Che industry has been built up to one of consider- 
able value to the country by the persistence and 
ingenuity of our engineers, who should now be in a 
good position to reap some reward for their efforts. 
It is pointed out that with a revival, and with 
things taking their normal course, this industry 
might expect to secure a good deal of business 
at home as well as abroad. At home, however, 
the tax is a deterrent, and with this must go a 
reduction in possible trade, for the reason that home 
installations have a certain value as demonstration 
sets in the case of possible purchasers from abroad ; 
while development proceeds more energetically 
and satisfactorily if orders are obtainable from 
near at hand, so that new designs may be kept 
under observation. Anything liable to place a 
handicap in this way on our makers is likely to 
put them at a disadvantage with competitors 
abroad. We understand that, in spite of the 
general revival, a quite definite falling off in the home 
demand for Diesel engines has been experienced in 
the past twelve months. 


Tue ENGINEERING INsTITUTE OF CANADA. 

At the recent dinner held in connection with the 
annual meeting in Montreal of the Engineering 
Institute of Canada, the Sir James Kennedy Gold 
Medal, the highest award of the Institute, was 
presented to Mr. Alex. J. Grant, engineer in charge 
of the construction of the Welland Ship Canal, and 
president of the Institute in 1930. The medal has 
only been awarded twice since its institution in 1928, 
and is reserved as a special mark of distinction in 
recognition of outstanding merit ; it is undoubtedly 
in this case well deserved. The great Dominion has 
every reason to be proud of the fine engineering 
which is a feature of the Welland Ship Canal, and 
many engineers from this country and others who 
have had the privilege of seeing that undertaking 
either in course of construction or since, will 
unquestionably be glad of the recognition thus 
accorded to Mr. Grant, who has borne all through 
the difficult years since the war the whole responsi- 
bility for designs and execution. The dinner was 
marked by a speech by the Premier, Mr. R. B. 
Bennett, who referred to the immense debt which 
the Dominion owed generally to her engineers, 
who had done so much for the development of her 
resources, The occasion was presided over by Mr. 
F. P. Sherwood, president of the Institute for 1934. 


Tue Navy anp Arr Estmares. 

The Navy and Air Estimates for 1934, which 
were laid before the House of Commons last week, 
both show an increase, which will be welcomed 
by those who think with some justification that 
economy in these branches of national defence 
has been carried too far. The Navy Estimates 
amount to 56,550,000/., an increase of 2,980,000/. 
over 1933, and the largest since 1928, when 
57,139,1461. was spent. About one-half of this is 
for new construction, which includes four cruisers, 
three being of the new Minotaur type and one of the 
Arethusa type; one leader and eight destroyers ; 
one aircraft carrier; three submarines—one of the 
minelayer and two of the patrol type ; two general 
service sloops; two sloop minesweepers; one 
netlayer ; two coastal sloops ; one surveying ship 
and some small craft. Of these twenty-five ships, 
twenty will be built by contract, and owing to 
the delay that has taken place in carrying out pre- 
vious programmes, eighty-four ships will be com- 
pleted, advanced or begun during the year, all of 
which is good news for the shipbuilding industry. 
The equipment of ships with aircraft and with 
catapaults for launching them is to be proceeded 
with, and the replacement of obsolete single-seater 
fighter and three-seater spotter reconnaissance 
machines is being proceeded with, as is the re- 
engining of the recently-introduced torpedo bom- 
bers. Work on the Singapore Naval Base is 
also being continued, and other matters of interest 
to engineers are that trials of certain new types 
of steam-generating plant are being made, while 
work on the standard type of boiler and equipment 
is being continued with the object of reducing weight 
and space. Trials of various fuels and oil-burning 
apparatus, including burning tests of fuel-oil produced 
from coal, are in progress, and a number of small 





ships and ship’s boats have been equipped with 
the oil-electric drive with satisfactory results. 
The Air Estimates amount to 20,165,000/., arid show 
an increase of 527,0001.; this will enable four new 
squadrons to be provided, two for home defence, 
one consisting of flying boats and one for the Fleet 
Air Arm. In addition, two home defence squadrons, 
now forming part of one of the experimental estab- 
lishments, are to be reconstituted and given a separate 
entity, making an effective increase of six squadrons. 
which few, who consider the matter in the right 
spirit, will think too much. In fact, in introducing 
the Estimates in the House of Commons, Sir 
Philip Sassoon hinted that with disarmament in 
its present state of suspended animation, it might 
well have been more, especially considering what 
other nations and our own Dominions are doing. 
The vote for Civil Aviation stands at 513,0001. 
and though this is the highest figure for the past 
ten years, Sir Philip was able to show that value 
for money will be obtained. A regular weekly 
service is now working between this country and 
Singapore, and it is hoped that by the autumn 
the whole route to Australia will be opened. Provi- 
sion is also made for a weekly service between 
New York and Bermuda. As regards this country, 
twelve companies are now in operation; of the 
91,000 passengers who flew last year to the 
Continent, nearly 50,000 were carried by Imperial 
Airways. Increasing use is being made of the service 
by business men, and the conditions are so safe 
that Lloyd’s now accept risks at the same rate 
for air as for land and sea travel. The Royal Air 
Force during last year covered over 200,000 air- 
miles in long-distance flights, many of them 
for long non-stop distances, and by carrying out 
police duties in sparsely-settled regions has done 
much to discourage tribal warfare and to show 
that air power may often be an instrument of peace. 


Tue INSTITUTION OF AUTOMOBILE ENGINEERS. 


Widespread regret will be felt at the announce- 
ment that Mr. Basil H. Joy is resigning from the 
position of Secretary to The Institution of Automo- 
bile Engineers, on the ground of ill-health. It may be 
recalled that the Institution originated in the Cycle 
Engineers’ Institute, which held its first meeting 
in Birmingham in 1898, the title being changed to 
that of the Automobile and Cycle Engineers’ 
Institute in 1904, and to the present one in 1906. 
Coincident with the latter change, the headquarters 
were moved from Birmingham to London. The 
first volume of Proceedings appeared for the session 
1906-7, under the secretaryship of Mr. Rees Jeffreys. 
Mr. Joy was appointed part-time secretary in 1910, 
and full-time secretary in 1920. The membership 
in 1906 was 194, which had increased to 530 in 1910, 
and to 2,604 at the present time. The Institution 
was one of the first to recognise the importance of 
decentralisation, Birmingham and Coventry centres 
being established in 1908, with five other centres, 
including one in New Zealand, following at later 
dates. The encouragement of junior members 
has also taken a prominent place in the Council's 
activities, and at the present time there are eight 
graduate branches situated in various parts of the 
country. In referring to the activities of the 
Institution, mention should also be made of the 
pioneer work undertaken in arranging joint meetings 
with other professional bodies, and the formation 
of a Research and Standardisation Committee, 
with a research laboratory in which very valuable 
work on cylinder wear and valve pitting has 
already been carried out. 








THE INSTITUTE OF METALS. 





(Continued from page 300.) 

ConTINUING our report of the twenty-sixth annual 
general meeting of the Institute of Metals, held | 
on Wednesday and Thursday, March 7 and 8, at | 
the Institution of Mechanical Engineers, London, | 
we have now to deal with the proceedings which | 
followed the reading of the presidential address | 
by Dr. H. Moore on the morning of Wednesday, | 
March 7. 
Dimensions of SPECIMENS FoR Harpness Tzsts. | 

The first contribution placed before the meeting | 
was that entitled “Minimum Dimensions of Test | 





in the case of 


Samples for Brinell and Diamond Pyramid Hard- 
ness Tests,” by Dr. G. A. Hankins and Mr. C. W. 
Aldous. The paper was read in abstract by Dr. 
Hankins, who stated that the present work, which 
was of particular importance in regard to Brinell 
tests on bars and thin plates, and in connection 
with both Brinell and diamond-pyramid hardness 
tests on metal sheet and strip materials, comprised 
an experimental examination of the effect of width of 
specimen on Brinell-hardness test results ; the effect 
of thickness of the specimen on Brinell-hardness 
test results ; and the effect of thickness of specimen 
on diamond-pyramid hardness test results. The 
metals investigated included copper, brass, alu- 
minium, and steel. The investigation had shown 
that a width of test-specimen of 44 times the dia- 
meter of the impression was satisfactory for accurate 
Brinell tests on all the materials examined. With 
regard to the thickness of samples for Brinell 
tests, the limiting value of the ratio of thickness of 
test sample to depth of impression for accurate 
results appeared to be a characteristic of the test 
material; a value of the ratio of 6 was required 
for mild steel, about 15 for copper, and more than 
20 for hardened spring steel. In carrying out 
diamond-pyramid hardness tests on thin samples, a 
limiting value of the ratio of test-sample thickness 
to impression diagonal of 14 gave results which 
were practically independent of specimen thickness 
for the majority of sheet metals, with the exception 
of soft copper and soft brass. For tests on these 
two materials, a higher value of the ratio was 
necessary if accurate results were required. With 
the exception of soft aluminium, the appearance 
of a bulge or mark on the reverse side of the test 
sample used for a Brinell or diamond-pyramid 
hardness test, was a rough indication that the test 
load was too great for the material under test. 
The discussion was opened by Dr. Maurice Cook, 
who stated that few of the generally recognised 
testing methods were applicable to thin materials, 
the testing of which was fraught with many diffi- 
culties. While not wishing to make comparisons 
concerning the relative merits of these tests, it 
could be said that for thin metallic materials, 
hardness tests, especially indentation hardness 
tests, were among the most satisfactory available. 
It was, therefore, singularly unfortunate that the 
main conclusions of the work that Dr. Hankins 
and Mr. Aldous had carried out suggested drastic 
limitations concerning the applicability of these 
tests, limitations which did not seem to be justified 
by the degree of accuracy which could be reasonably 
expected in tests of this kind, or warranted by 
the experimental results which had been put for- 
ward. It was hoped, therefore, that all those 
who were concerned with the testing of thin materials 
would not feel persuaded to accept as final the 
conclusions which were contained in the paper. 
As a result of the work carried out by Mr. E. C. 
Larke and himself and presented at the annual 
meeting of the Institute last year* it had been 
concluded that, so far as copper and copper alloys 
were concerned, loads of 5 kg. and 10 kg., which 
had been standardised, could be used in the diamond- 
pyramid hardness test on materials down to 0-0065-in. 
in thickness. They had not stated or suggested 
that the results on the very thin material were 
quite unaffected by the ratio of the thickness of 
material to diagonal length of impression, but that 
the magnitude of the variations was negligibly 
small for ordinary test purposes. Their conclusions 
had been based on a large volume of experimental 
work, and had since been confirmed by further 
observations in their own and other laboratories. 
With regard to the results obtained by the 
authors on specimens of varying thickness, tested 
under a constant load, it would be noted that 
varying thicknesses had been obtained by repeatedly 
grinding the sample, and one could not help wonder- 
ing, with this method of procedure, to what extent 
the hardness of the metal had been affected. In 
this series, the soft copper was credited with a 
diamond-pyramid hardness of 65, while the soft 
brass was 63. There was also the remarkable 
anomaly that when the suggested limiting ratio 
was reached, the hardness values rose, whereas 
soft copper, in another series, they 


* See ENGINEERING, vol. cxxxv, page 367 (1933). 
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fell when the suggested limiting ratio was reached. 
Similar contradictory results were obtained with 
the two series of brass samples. These 
themselves suggested that the rises in question 
were due to the hardening of the thin material 
by repeated grinding, and, if this were so, the 
suggested limiting ratio of thickness to diagonal 
length was incorrect. Again, with reference to 
pereentage error, Dr. Hankins, in discussing the 
paper by Mr. Larke and himself (Dr. M. Cook) had 
appeared to suggest 5 per cent. as being a suitable 
tolerance ; it might be noted that, of the 59 separate 
values given in one of the series of curves referring 
to tests at constant load on copper and brass sheets, 
the deviation from the so-called correct values 
was, excepting in one isolated case, never greater 
than 4-4 per cent., the ratio of thickness to diagonal 


length necessary to obtain values within these 
limits being much less than the recommended 
value of 3. These and other peculiar features 


shown by many of the results given in the paper, 
made it difficult to accept the conclusions without 
considerable reservations. 

Dr. A. G. C. Gwyer did not quite agree with 
Dr. Cook, and thought that while an accuracy of 
5 per cent. represented quite good working, it was 
valuable to know what the limits of the test were, 
irrespective of the accuracy of the method, and at 
what gauges and widths of sheet the results departed 
from the true values. He and his colleagues had 
done a certain amount of work in this direction on 
sheet aluminium of various gauges and tempers, 
using a Vickers diamond-pyramid hardness testing 
machine. The results had suggested that with a 
constant load of 5 kg., an anvil effect appeared in 
the case of hard aluminium sheet when the ratio of 
thickness to diagonal of impression fell below 2. 
in the case of soft sheet, the anvil effect had mani- 
fested itself when the ratio of thickness to diagonal 
of impression fell below 1-6. Brinell tests, carried 
out on the same sample, had shown no evidence of 
anvil effect, even when the ratio of thickness to 
depth of impression had fallen to 34. The Brinell 
tests, however, had not been sufficiently numerous 
to decide this matter with finality. 

Mr. R. L. Smith was of opinion that the authors’ 
deductions were sound in so far as the minimum 
width of the specimen was concerned ; they had 
also done good work in showing that all metals did 
not require the same thickness of test-piece. The 
authors, however, had carried out their tests on a 
tapered test-piece, and, unfortunately, this speci- 
men had machined to this taper. The 
machining of such soft metals as annealed brass and 
copper had the effect of hardening them to a con- 
siderable depth. Even when this machining was 
done in an ideal manner, it would be found necessary 
to etch away a good deal of the surface to get down 
to homogeneous metal. When speaking of silico- 
spring the authors considered 
that a ratio of test thickness to depth of impression 
of about 20 was required for Brinell-hardness test 
results to be independent of the thickness of the 
test material. It was hard to assume that any 
stee! test-piece had to be 20 times thicker than the 
depth of the Brinell impression. The next speaker, 
Professor D. Hanson, stated that apparently all 
the tests had been conducted on an anvil the 


been 


manganese steels, 


results 


effects by taking extremely small cuts. It was 
difficult to answer the point raised by Professor 
Hanson regarding the metal of the anvil, because 
|nothing definite could be said regarding stress dis- 
tribution below the impression. The matter was 
also bound up with the question of the coefficient 
of friction between the test-piece and anvil. In 
thanking the authors for their paper, the President, 
Dr. H. Moore, said that they had referred to the 
tests carried out by him and included in the 
Proceedings of the International Association for Test- 
ing Materials of 1909. Bearing in mind the import- 
ance and complexity of the subject, he was surprised 
that not more had been done since that date. He 
had taken an active part in the preparation of the 
British Standards Institution Specification (No. 240— 
1926), on Brinell hardness numbers, and the only 
information the Committee had had before them 
had been his early paper of 1909. 


INFLUENCE OF GASES ON SEGREGATION. 

The second paper discussed on Wednesday morn- 
ing was a brief ‘“ Note on the Influence of Gases in 
an 8-per cent. Copper-Aluminium Alloy on Normal 
and Inverse Segregation,” by Dr. I. G. Slater. The 
author, in presenting his contribution to the meet- 
ing, stated that the relationship between gas content 
and segregation in a series of five ingots of “3 L11” 
8-per cent. copper-aluminium alloy containing 
various amounts of gas had been determined. In 
each case the melt had been cast at 700 deg. C. into 
a skin-dried green-sand mould, 3 in. in diameter 
and 3 in. long, with an open top and without sub- 
sequent feeding. The gas content of the ingots 
ranged from a maximum, obtained by thoroughly 
saturating the melt by poling with damp green 
wood, to a minimum produced by various de-gassing 
processes. The ingots had been sectioned, polished, 
and examined visually for pin-holes. Analyses for 
copper had been made from drillings taken from the 
outer circumference and from the “ heat centre,” 
namely, the area at which the last portions solidified. 
For the purpose of comparison of gas content, the 
total volume of cavities in each ingot had been 
calculated from density determinations. Segregation 
had been found to be inverse with very gassy melts, 
but to be normal with degassed melts. A further 
ingot had been prepared by allowing the melt to 
solidify under a pressure of nitrogen at 200 lb. per 
square inch. This ingot had a density of 2-866, 
against 2-861 for the last of the previous series, and 
was quite free from pinholes. Determinations of the 
copper content had been made as before, and the 
results were identical with those obtained for a 
similar ingot allowed to solidify under ordinary 
conditions. An external gaseous pressure, there- 
fore, did not influence the extent of segregations to 
which the alloy was normally liable. 

Professor T. Turner, in opening the discussion, 
said that the idea that gas present during solidifi- 
cation was the cause of inverse segregation was 
prevalent. It was very necessary to collect facts. 
The author had spoken, in his paper, of the influence 
of gas on the segregation of copper in an 8-per cent. 
copper-aluminium alloy. If the facts were fully 
known, might it not be the influence of segregation 
upon the gas? Dr. N. P. Allen, who spoke next, 
said that Dr. Slater had headed his paper “ The 





Brinell hardness of which was 950, and he wondered | Influence of Gases on Normal and Inverse Segre- 
if the usefulness of the test could be increased and | gation,” whereas, actually, what he had studied 
be made more reliable if, for instance, a brass anvil| was the relation between cavities and segregation. 


were adopted for brass specimens and an aluminium 
anvil for aluminium specimens. 

Dr. Hankins, in the course of his reply, stated 
that with regard to the diamond-pyramid tests con- 


ducted at constant load cn flat test sheets of copper | 
Cook had referred, the | 


and brass, which Dr 
machining had been done on the back of the speci- 
men and not on the front. Turning next to the 
question of accuracy of results. They did not 
suggest that the conclusions they had arrived at 


to 


should be adopted in all ordinary commercial testing. | 


They had shown, however, the degree of error to 


When made aware of this, the 
operator could modify the conditions according to 
his requirements. Mr. Smith had drawn attention 
to the machining of their tapered test-pieces. They 


ditions of testing. 


had been particularly careful to minimise machining 





| The present paper and that which he had presented 
|at the last meeting of the Institute did show that 
| there was some connection between segregation 
jand the production of cavities in an ingot. The 
next speaker, Dr. R. Genders, thought that the 
8-per cent. copper-aluminium alloy investigated 
showed very little segregation of any kind. Conse- 
quently, there was not much opportunity for 
large effects to be shown by the exterior gas pressure. 
On the whole, however, the evidence put forward 
seemed to indicate that gas was a factor in inverse 


| Segregation. 
which the results were exposed under certain con- | 


Dr. C. H. Desch considered that the paper did 
afford evidence for the view that inverse segregation 
was the result of pressure from gas. It was not, 
however, the question of the gas as a whole which 
mattered ; what was important was how that gas 
was liberated during the freezing of the metal. 
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Professor D. Hanson, who spoke next, agreed 
with Dr. Desch that the present investigation 
afforded a little further evidence that the evolution 
of gases had an important effect on inverse segrega- 
tion. Sometimes, gases forced a eutectic to 
exude on the outside surface of a chill casting. 
Whether gases would be found to be the only factor 
at work could not be stated ; shrinkage no doubt also 
had an influence. Nevertheless, the line of investi- 
gation adopted by Dr. Slater seemed to lead to 
fruitful results. 

Mr. G. L. Bailey confirmed that gas could be an 
important factor in inverse segregation. That 
other factors were also at work had, however, 
been indicated by Mr. 8. L. Archbutt in the course 
of a reply to a paper by Dr. R. Genders. Mr. 
Archbutt had shown that serious inverse segregation 
had occurred in an aluminium alloy when only 
} in. of metal had solidified round the circumference 
of the ingot mould and the liquid centre had been 
poured out. In tin bronzes, however, the exudation 
of the tin-rich eutectic at a late stage of solidification 
had been shown to be due to dissolved gases. The 
next speaker, Dr. S. W. Smith, thought that the 
author had not perhaps chosen the happiest method 
of casting. Melts cast in sand moulds did not 
give so marked inverse segregation as melts cast 
in chill moulds. Mr. 8. L. Archbutt, who closed 
the discussion, gave further details of the experi- 
ment referred to by Mr. Bailey. He said that a 
melt of 8-per cent. copper-aluminium alloy had been 
cast in a mould 3 in. in diameter. When a wall 
thickness of } in. had solidified, the still-liquid 
centre had been poured out. Analyses of the 
solidified wall had shown that inverse segregation 
had taken place. Nevertheless, he was quite 
positive that the fact that gas was a factor in 
producing inverse segregation must be accepted. 

In the course of a brief reply, Dr. Slater drew 
attention to four conclusions reached by Dr. G. 
Masing, regarding the factors at work in producing 
inverse segregation, and contained in a recent 
publication on the subject. The first conclusion 
was that inverse segregation was due to pressure 
in the melt due to gases set free on solidification. 
The second factor at work was the volume contrac- 
tion by the solidification of the outside layers. 
The third was the contraction pressure of the first 
partially solidified, and hence porous, outer region 
of the ingot. The fourth factor at work was the 
pressure of crystallisation. At this stage of the 
proceedings Dr. Moore adjourned the meeting 
until 2 o’clock that afternoon. 


or INTERCRYSTALLINE BoUNDARY ON 


FATIGUE CHARACTERISTICS. 


INFLUENCE 


When members reassembled on Wednesday 
afternoon, Dr. Moore called upon Dr. H. J. Gough 
to present “ A Study of the Influence of the Inter- 
crystalline Boundary on Fatigue Characteristics,” 
a paper by Dr. Gough and Messrs. H. L. Cox and 
D. G. Sopwith. The authors stated that with the 
object of studying the process of fatigue in relation 
to crystalline boundaries, tests under alternating 
torsiona] stresses had been made on three specimens 
of aluminium, each consisting of two crystals. In 
one specimen the intercrystalline boundary was 
mainly transverse to the axis of torsion ; in another, 
it was mainly longitudinal through that axis, 
whilst, in the third, the boundary had no specia! 
form, but the two constituent crystals were in 
mutual twin orientation. The deformation occurr- 
ing during testing had been studied by observation 
of the slip bands produced, and particular attention 
had been paid to the markings in the immediat 
neighbourhood of the intercrystalline boundaries. 
The distribution of slip bands showed that the 
effect of the boundaries on the distribution ot 
stress was extremely slight, each crystal of each 
specimen behaving as if it alone composed the 
whole specimen ; whilst the close approach of the 
general systems of slip to the boundary and the 
very small amount of anomalous slip in that region 
showed that, even locally, the boundary had a very 
limited field of influence. 

Although major differences of behaviour of the 
three specimens were not observed, the deformation 
of the specimen with the longitudinal boundary 
and that of the twin specimen, in which the boundary 
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was irregular, did appear to occur with rather less 
ease than in the case of the specimen with the trans- 
verse boundary; and, although the present tests 
were not sufficient to establish definite differences 
of fatigue strength, they showed that the orientation 
of the boundary had a considerable effect at least 
on the endurance at any given range of stress. 
The presence of the boundaries appeared scarcely 
to affect the formation and propagation of cracks. 
In each specimen cracks were formed in a normal 
manner in regions of previous heavy slip, and, in 
their development, showed no tendency either to 
avoid the boundary, or, on the other hand, to seek 
it out. In one or two cases, cracks commenced 
to propagate along the boundary, but proceeded 
thus for only a short distance before deviating 
entirely into one or other of the crystals. It 
appeared that the presence of inter-crystalline 
boundaries might considerably strengthen the 
constituent crystals against fatigue, but that the 
effect of the boundaries on the distribution or even 
on the amount of slip was very small. It was 
probable that the major effect of the boundary might 
lie in some restriction of strain that it imposed. 
Further investigation of this aspect of the problem 
would be undertaken. 

Professor D. Hanson, who opened the discussion, 
thought that the paper was so conclusive that 
metallurgists must simply accept the data put 
forward. It was quite right that doubts should 
be expressed regarding the bearing of the behaviour 
of a single crystal on that of an aggregate, and he 
had been particularly interested to find that the 
resolved shear stress law did apply in the case of 
aggregates as well as in that of a single crystal. 
An important matter was that of the mechanism 
of slip leading up to fracture, and all the work done 
so far had tended to confirm that cracks formed 
along the seats of heavy slip bands produced 
during the first stages of deformation. In his 
opinion, this investigation, associated with other 
recent work, tended to show that fatigue failure was 
not, a8 was once supposed, a special type of failure, 
but that the mechanism was very similar to other 
types of failure. In conclusion, he would like to draw 
attention to the magnificent review of the subject 
contained in the Edgar Marburg lecture delivered 
by Dr. Gough in the summer of 1933, before a 
joint session of two of the leading scientific institu- 
tions in the United States. The next speaker, Mr. 
H. Sutton, considered that the authors’ painstaking 
procedure of investigating one thing at a time 
might well be copied by other research workers. 

Dr. U. R. Evans said that he was in essential 
agreement with the views expressed by the authors, 
although it must not be taken for granted that 
what was true of the boundary of the secondary 
grains of annealed metal would be true also for the 
boundary of primary grains of cast metal. Dr. 
Gough had produced, in his various papers, strong 
evidence for this view that the weakening produced 
by corrosion fatigue was not attributable to the 
rounded pits which were a familiar feature of 
ordinary corrosion, but rather to very narrow cracks 
with sharp ends. Some recent work by Dr. A. J. 
Gould led to much the same view, by quite different 
Steps; it was always a matter of satisfaction when 
two essentially different lines of research pointed 
to the same general conclusions. Dr. Gould had 
measured the damage produced in wires by corrosion 
alone and also by corrosion with alternating stresses 
superimposed, assessing the damage in four ways, 
namely, by loss of weight, loss of electrical con- 
(ductivity, loss of tensile strength, and loss of 
fatigue strength. When loss of weight or loss of 
electrical conductivity was used as the criterion of 
damage, the application of alternating stresses 
(id not sensibly accelerate the damage caused by 
corrosion alone. When, however, loss of fatigue 
strength was the criterion adopted, alternating 
Stresses greatly increased the rate of damage. 
Evidently, corrosion fatigue was connected with 
some form of cavity which contributed very little 
to loss of weight or loss of electrical conductivity, 
but greatly reduced the fatigue strength. Since 
hatrow cavities with sharp ends alone satisfied 
these requirements, metallurgists were led to the 
Same conclusion as those to which Dr. Gough 
and his colleagues had arrived by another path. 


Dr. C. H. Desch stated that the influence of the 
boundary of the crystals had been shown to be 
small and perhaps rather unexpectedly small. 
In fine-grained material, however, where the boun- 
dary would be relatively increased, it might have 
a greater effect. Again, the time factor might 
perhaps have an influence, and in creep testing the 
boundary might also have a greater effect. The 
next speaker, Dr. C. F. Elam, considered that the 
absence of visible slip bands did not mean that no 
slip bands were present. It could be definitely 
stated that it was possible to have extremely 
fine slip bands which might be beyond the resolving 
power of most microscopes. There was certainly 
evidence of slip in cases in which no slip bands 
were visible. 

Mr. F. Hargreaves stated that the authors 
appeared to have firmly established the resolved 
shear-stress law in the case of single crystals of 
aluminium, and also when two were present. It 
might now perhaps be assumed that when slip was 
taking place in a microcrystalline test piece this 
law was operating. In the paper concerning the 
corrosion-fatigue characteristics of an aluminium 
test piece consisting of two crystals, presented by 
Dr. Gough and Mr. Sopwith at the last autumn 
meeting of the Institute, the first observed cracks 
were associated with the crystal boundary. They 
were from } in. to } in. long when first seen, and it 
was therefore not possible to say whether they arose 
from the boundary or not, and similar remarks 
appeared to be applicable to some of the cracks 
found in the present tests. It seemed that, in order 
to decide the question, great patience and also 
good fortune would be required in order to catch 
the cracking at a sufficiently early stage. It was 
known that lead failed by intercrystalline cracking 
under fatigue action and that iron, for instance, 
did not show any such tendency. Aluminium 
was intermediate, in many respects, between these 
two metals, and it was possible that failure by either 
or both methods might be observed under favour- 
able conditions. There was, in fact, a hint that 
this might be the case in the present tests. If 
the disturbances in metals under fatigue stresses 
were of the same nature as those produced by other 
methods of straining or cold working, then suitable 
heat treatment at an appropriate stage in a fatigue 
test should cause recovery of the metal. Tests 
on these lines by Laute and Sachs, carried out some 
five years previously, indicated that recovery 
did not take place. He would like to know whether 
the authors had carried out tests of this kind, as 
definite information on the subject would find 
immediate application in technical practice and 
would be very welcome. 

Mr. Sopwith, in the course of a brief reply, 
stated that the authors had been gratified to earn 
that work done by Dr. Gould and approaching 
the problem from a different angle had confirmed 
their own conclusions. It was intended that their 
next piece of work should be on a specimen consjting 
of four crystals and they hoped gradually to con- 
tinue their work until they had built up a micro- 
crystalline aggregate. 


ANNUAL DINNER. 


The President, Dr. H. Moore, occupied the Chair 
at the annual dinner of the Institute, which took 
place at the Trocadero Restaurant, London, on 
the evening of Wednesday, March 7. In proposing 
the toast to “The Institute,” Sir William Larke, 
K.B.E., President of the Institute of Fuel, paid a 
tribute to the value of the service which the Institute 
rendered, not only to its members, but to the 
community generally, in the development of the 
science and art of metallurgy. He stated that he 
had read with great interest the presidential address 
delivered that day by Dr. Moore, and would parti- 
cularly like to endorse his plea to scientists for the 
use of terse and simple English in the communi- 
cation of their results. Scientific results which were 
unintelligible to those who should apply them in 
industrial practice lost the greater part of their 
value. The scientist must deal with human nature 
as he found it, just as he dealt with other 
natural materials and phenomena. Otherwise his 








work was not complete. The President had also 
| made some reference, in his address, to specialisa- 


tion, and, in this connection, he would remind 
the members that the great pioneers of the past, 
in all countries, were not specialists, but. men 
to whom science meant only systematised know- 
ledge. Their interests knew no boundaries, except 
those of time and opportunity. Dr. Moore, in 
acknowledging the toast, mentioned that the 
number present that night was larger than the 
attendance at any of the previous annual dinners 
of the Institute with the exceptance of one, in spite 
of the fact that another Institution was also holding 
its annual dinner that same evening. This, he 
thought, might be taken as some indication of 
increased confidence in the revival of industry. In 
his address he had enlarged on the rapid growth 
of the application of science in industry, and on 
the part played by science in the march of civilisa- 
tion. He had, however, one serious complaint 
about the manner in which our social organisation 
used science. The spreading of our towns and the 
building of distant suburbs were healthy, but the 
ugliness resulting from the way in which this was 
done was wholly unnecessary and avoidable. What 
was wanted was not less science, but far more, 
together with a clear co-ordination of scientific 
activities with other and at least equally important 
aspects of life. Many of the difficulties resulting 
from the secondary consequences of scientific 
progress could undoubtedly be solved by scientific 
means, if only science were applied to the whole 
of industry and social organisation and not merely 
to portions of them. The toast of “‘ The Guests ” 
was proposed by Mr. E. L. Morcom, and replied 
to by Sir John Campbell, K.C.M.G., both speeches 
being in humorous vein. 


(T'o be continued.) 





LETTER TO THE EDITOR. 


THE CAUSES OF DETONATION IN 

PETROL AND DIESEL ENGINES. 

To THe Epiror oF ENGINEERING. 

Str,—The recent paper on “ Causes of Detonation 
in Petrol and Diesel Engines,” by Mr. G. D. Boerlage 
and Dr. W. Van Dyck (see page 335, post), read at a 
joint meeting of several institutions, described an 
interesting experiment in which a knocking petrol 
engine was coupled to a synchronous motor. 

The spark was gradually advanced, and it was stated 
that at first heavy detonation reached a maximum, 
and with still further advance bumpy running was 
observed. This, in turn, reached a maximum and 
then gave way to quiet running with a spark advance 
of 80 deg. 

The probable explanation of the first phenomenon 
is, that with such a large advance, the spark was passed 
when the compression pressure was low, corresponding 
to a reduction in the effective compression ratio. 
This would naturally reduce the tendency to detona- 
tion. The final conditions for quiescent running would 
then follow, provided that the engine was sufficiently 
rigid for the pressures involved. 

While appreciating fully the difficulties the authors 
faced in giving a technical paper in a foreign language, 
it is felt that their use of a number of terms such as 
‘** simultaneous ”’ and “ explosive combustion ” detracts 
greatly from the value of the paper. 

The authors point out the desirability of more 
accurate determinations of flame temperatures at the 
moment of ignition, and it may be of interest to them 
to note, in this connection, that a paper by Mr. 8. 8. 
Watts and the writer of this letter, on “ The Measure- 
ment of Flame Temperature in a Petrol Engine by the 
Spectral Line Reversal System,” will be read before 
the Physical Society on the 16th inst. 

This method is also being applied to the investigation 
of certain other matters mentioned by the authors, 
and it is hoped that information concerning these 
will be published at an early date. 

I am, sir, 
Yours faithfully, 
B. Lioyp-Evans, 
Assistant Professor. 
University College, London. 
March 10, 1934. 








” 


OrrratiIne RESULTS oF THE “ STRATHAIRD ":-—ERRA 
tTuM.—The figure for fuel consumption of 0-73 Ib. per 
shaft horse-power, given in the paragraph on the ‘‘ Opera- 
ting Resulis of the ‘ Strathaird,’’’ which appeared on 
page 290 of our issue of March 9, should have been for all 
purposes and not for propulsion alone. The consumption 
for the latter service during the period mentioned was 





0-66 Ib. 
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TESTS ON A NATIONAL HEAVY- 
OIL ENGINE. 

In November last tests were carried out by Mr. W. A. 

Tookey on a B.A.6-type, 6-cylinder, 630 b.h.p. verti- 

cal heavy-oil engine built by Messrs. The National Gas 


land the quantity of fresh oil required to restore the 


| original level was weighed. The circulating water 
flowing from all outlets was led into a common terminal 
pipe, and a note was taken of the weight of water 
passing in a definite and constant period of time at 
intervals during each trial. Readings from thermo- 


and Oil Engine Company, Limited, Ashton-under-Lyne. | meters on the water outlet of each cylinder were 
A similar engine was described in Enoryeerrye, | noted at regular intervals. Exhaust temperatures 
vol. cxxxv, page 41 (1933), and it may be recalled | were measured on a standard electrical pyrometer 
that this model, together with a five-cylinder unit of | connected to thermo-couples in the exhaust branch 
the same cylinder dimensions, was designed to|of each cylinder located within a few inches of the 
incorporate the successful features of earlier types, | exhaust valves. The temperatures given in the follow- 
while permitting a considerable reduction in first cost | ing tables are the mean of all readings for each test. 
and maintenance with an improved performance. The | The zero of the scale was checked during and at the 
principal objects of the tests were to determine the | conclusion of the trials. The tabulated readings are 
performance of the engine at its rated power and jae differences between the temperature of the inlet 
speed, and to prove that it conformed with the require- | air and of the exhaust gas. Analyses of exhaust gas 
ments of the British Standards Institution Specification | were made for each test. Samples of the two grades 
for heavy-oil engines in respect to overload capacity. | of fuel used were submitted to Mr. R. H. H. Stanger, 

| Westminster, and their properties were found to be 
as given in Table I. The engine performance figures 
are given in Table II, and the test results in Table ITI. 





Taare I Properties of Fuels. 





Shell- Mex Tarakan The performance figures are based on a barometer 
reading of 29-9 in. of mercury, and an air temperature 

Specific gravity at 60 deg } 0-880 0-044 at the test bed of 63 deg. to 65 deg. F. 
Viscosity at 140 deg. F. (sees.) 5 100 | The full-load trial, F, of six hours was preceded by 
inalysis A |}a preliminary run of 30 minutes, and was immediately 
Rydrog ° 2S on | followed by one hour at 10 per cent. overload and two fur- 
Sulphur 0-80 0-33 | ther hours at full-load and at three-quarter load, making 
Oxygen, de 1-01 0-65 la total of 9} hours running. During the first two hours 
— — lof the full-load endurance trial, while the engine was 
|attaining its normal temperatures, the rate of fuel 
Calorifie Value — ; consumption showed continual improvement from 
eo nee -— ey te eee | 239 Ib. per hour to 231 Ib. per hour, at which latter 
Lower calorific value 18,083 17/816 |rate, equivalent to 0-363 lb. per brake horse-power 


| hour, the engine afterwards continued to run uniformly. 


TABLE I.—Enaine PERFORMANCE. 








Fuel Exhaust. — 
Trial load Out put Speed consumption, Water Ya 
on b.h.p r.p.m. | lb, per hour Composition. | Ib, per hour. ccnp 
Temp. . deg. F 
(total). deg. F 
dads Oo COs 
Fractional Loads 
A. Full load 630 300 242-7 660 12-2 5-6 60,000 22 
lh. Three-quarter load 479 304 170-75 514 48,840 20 
( Half load 320 308 126-75 396 15-0 B-2 48,960 16 
Db. Quarter load 164 312 80-5 250 17-3 2-2 46,800 | 11 
t rhree-quarter load 47u 304 176°5 486 14-0 4-5 56,320 15 
Endurance Trials 
F. Full load 636 302 234° 663 12-2 5-2 45,000 26 
a. Overload 693 300 763 10-2 6-8 46,680 30 
With Tarakan Fuel | 
H. Full load 636 303 247 684 11-6 6-2 47,880 24 
I rhree-quarter load 482 306 177-5 522 13-4 4-6 | 46,980 is 
* Ist hour 239 Ib. per hour. 
Mean of six hours 234 Ib. per hour. 
Minimum during major portion of run 231 Ib. per hour. 
TABLE IlI.—Test Resvutrts. 
, | on Heat passed 
Out put Consumption. a. per on to 
ne 
rial -_ on bhp. | a 
Grammes basis, , 
B.ELP. BM.E.P. | 5, . » J _— gross, ( ~~ Exhaust, 
1p. HOUT. | cheval heure | wares. &e. 
Shell Mex acd B.P 
BK. Three-quarter load 479 h2-5 0-356 161 36-8 | 29-6 33-6 
( Half load 0 8-6 0-385 175 34-1 31-9 34-0 
D. Quarter load 164 17-5 | 0-491 223 26-7 33-1 40-2 
KE. Full load 636 70-2 0-363 165 36-1 | 26-0 37-9 
G. 10 per cent. overload 693 77-0 =| 0-378 | 171 34-7 27-5 37-8 
' 
| 
Tarakan | 
H. Full load 636 70-0) | 0-389 | 177 34-4 24-0 41-6 
I rhree-quarter load 482 52-5 0-368 167 36-3 24-6 39-1 


{ 


At the same time, the opportunity was taken to deter- , The performance with Tarakan oil was similarly good, 
mine the fuel consumption at full and fractional loads | and it may be noted from the tabulated results that 
with a normal Diesel fuel oil and with Tarakan fuel | at three-quarter load the thermal efficiency was prac- 
oil. tically the same on the two fuels. The total consump- 

The power output was determined by a direct- | tion of lubricating oil for all purposes throughout the 








coupled Heenan and Froude dynamometer, the beam | 


of which was measured and tested for correct balance 
before the trials. The engine speed was indicated by 
a belt-driven tachometer, the speed being checked at 
frequent intervals by a hand counter. The fuel oil was 
weighed in 100-lb. lota for full-load and overload tests 
and in smaller quantities for the fractional load trials. 
The stop watch was set at zero for each trial and the 
exact instant when the original level was regained 
after each filling was carefully observed. In this way 
a continuous check was maintained and the regularity 
of operation was under constant observation. The 
fuel oil leakage past the spindles of the injection valves 
was collected and replaced in the service tank. The 
lubricating oil was measured by gauging the level by 
dip stick in the engine sump and by noting the tempera- 
ture of the oil in the sump before the start of the tests. 
Similar readings were taken on completion of running, 


trials was 31} lb., being at the rate of 2-1 Ib. per 
engine hour, or 1 gallon per 2,709 brake horse-power 
hours. The oil cooler was used without water circu- 
|lation for a considerable period during the endurance 
| trial, and it is stated that there is little doubt that 
| still less lubricating oil would have been used had its 
| temperature been further reduced. The oil temperature 
showed a slow rise during operating hours, the maxi- 
|mum difference between atmosphere and oil tempera- 
|ture being 82 deg. F. Mr. Tookey states that the 
|exhaust was colourless throughout the trials and that 
| there was a marked uniformity of temperature between 
|the exhaust gas of individual cylinders at each load. 
| He further states that the indicator diagrams proved 
| the uniformity of compression pressure, maximum 
ignition pressure, fuel injection, ignition and general 
rate of combustion in individual eylinders. At full 
‘load, the m.e.p. of 85 Ib. per square inch enabled the 








mechanical efficiency to be computed at 82 per cent. 
At the conclusion of the trials, the principal parts 
the engine were opened up for inspection. The cylinders 
were found to be in excellent condition, with the usual! 
slight carbon deposit on the heads. All the injection 
holes were clear. A slight building up of carbon round 
the nozzle was evident in the direction of the exhaust 
port, which Mr. Tookey suggests was probably partially 
consequent on the use of Tarakan fuel immediately 
prior to shutting down. The condition of the valves, 
gudgeon pins and big-end and small-end bearings was 
quite satisfactory. One piston was removed and was 
found to be well oiled and comparatively free from 
carbon deposit, and all the rings were in good condition 
and bearing equally. 








3,000-H.P. DOUBLE CONICAL DRUM 
GOLD-ORE HOIST. 

Havine regard to recent occurrences, which havi 
received their full measure of publicity in our dail) 
contemporaries, it May come as a surprise to our 
readers to be reminded that the United States possesses 
native gold resources and that one of the producers 
of this precious metal, the Homestake Mining Company, 
Lead, South Dakota, is now opening out a new shaft to 
reach still further seams. This shaft, which is known as 
New Ross, is being sunk at a place where it is believed it 
will be free from earth movement. It will be 5,200 ft. 
deep and 14 ft. by 19 ft. in section. It will have six 
compartments and will generally be constructed on 
modern lines. When it is completed, it will allow 
ore to be drawn from a depth 2,000 ft. below the 
shafts now in use. 

The shaft will be equipped with two hoists, which 
have been constructed by the Nordberg Manufacturing 
Company, Milwaukee, Wis., U.S.A. One of these will 
be used for raising the ore and the other for carrying 
men and materials. As will be seen from Fig. 1, page 
322, which is a view of the ore unit, these hoists 
will be of the double-drum type, but instead of th 
drums, which are as usual conical, being mounted on 
the same shaft, they are arranged in tandem on separate 
shafts. The drums are each 12 ft. in diameter at the 
small end and 25 ft. in diameter at the large end, and 
when in operation will wind 5,400 ft. of 1{-in. diameter 
steel rope in one layer, the rope being wound on to 
one drum as it unwound from the other. Each 
hoist covers a floor space of 56 ft. by 61 ft., and weighs 
about 500 long tons, while the drums weigh 94 tons, 
and the shafts 344 tons. The latter are 40 ft. 5 in. 
long, and 30 in. in diameter where they pass through 
the drums. 

The hoist will be driven by two 1,500-h.p. motors, 
constructed by the General Electric Company of 
America, which will run at a maximum speed of 300 
r.p.m., and will be operated on the Ward-Leonard 
system from motor-generators. Each of the motors 
will engage with a pinion which is forged integral 
with its shaft and these pinions, in turn, will mesh with 
a 12-ft. diameter double-helical gearwheel with a 30-in. 
face on the drum shaft. The two drum shafts will be 
interconnected by an idler wheel, so that they will ran 
together. All the gears will run in oil and will b 
enclosed in a heavy steel-plate oil-tight housing. 
They will be connected to the drums through axial 
plate clutches, so that the hoist will always operate 
in balance. The drum speed will be 35 r.p.m., and 
the maximum rope speed 2,750 ft. per minute. The 
normal hoisting load will be 6} tons, and the rope 
pull 254 tons. Oil for lubrication will be circulated 
under pressure through hollow bores 6 in. in diameter 
in the drum shafts, from which the various bearings 
will be supplied. The necessary pressure for this pur 
pose will be produced by motor-driven pumps working 
in conjunction with a hydraulic accumulator, and the 
mechanism for operating the clutches and brakes 
will also be supplied from the same source. The 
control gear will be arranged so that the brakes and 
clutches are interlocked and full protection will be 
provided against over-speed, over-winding, and failure 
of power supply, and also against failure to slow- 
down at the landing level. 
form on which the various levers are arranged for easy 
manipulation appears in Fig. 2 3 This view 


is 


A view of the control plat- 


2, page 322. 
also shows one of the brakes and tts operating cylinder. 
The brake is of the parallel-motion post type, and the 
drum is 14 ft. in diameter with a 21 in. face. 

The construction of the man hoist will, in general, 
be similar to the ore hoist, except that only one 1,500- 
h.p. motor will be used for driving purposes and one 
pinion will, therefore, be omitted. Each drum will 
wind 5,765 ft. of 1}-in. rope and will hoist a 
weighing 34 tons and a maximum load of 4} tons. 
Balanced operation will be obtained by using a counteT- 
weight on the other rope and drum. As in the case 
of the ore hoist, control will be effected from the 
driving platform and will be largely automatic, 5° 
that the hoist will run, slow down and come to rest 
in the correct position without attention. 


cage 
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AUTOMATIC WATER-HARDNESS TESTER. 


CONSTRUCTED BY MESSRS. ELGIN SOFTENER CORPORATION, ELGIN, ILL., U.S.A. 




















AUTOMATIC WATER-HARDNESS , 
TESTER. | 


AN interesting application of the photo-electric cell | 
im detecting changes of hardness in water has, after 
tests of nearly four years, been recently put on the 
market in the United States by Messrs. Elgin Softener 
Corporation, Elgin, Illinois. The instrument, of which 
we here give an illustration, has been given the name of 
‘Hardimeter.” It would appear that the application 
was originally conceived in order to combat the diffi- 
culties arising from the wide variation in hardness which 
occurs In some waters in the United States, e.g., in the 
Qhio and Missouri Rivers. It was speedily found, 
however, that a wider field existed in connection with 
water softeners which, although operating with water 
of reasonably constant hardness, may fail to function 
properly from leakage through the valves, inadequate 
brine supply, chanelling in the bed, excessive flow 
rates, inconsistent operation, slow meters or failure 
to set meters properly, &c. The prevention of such 
failure is a matter of special importance in textile 
plants, or process work, in which a standardised 
degree of hardness is essential. The instrument has 
therefore been designed to provide an effective means 
of continuously and automatically checking water 
softener plant operation. 

The essential features of the ‘“ Hardimeter” are 
learly seen in the illustration. It consists of a base 
to part of which the softened water is admitted, and 
from which a sample is transferred at pre-determined 
intervals, varying from two minutes to twenty minutes, 
through a small copper pipe to the horizontal giass 
ylinder on the top. This cylinder is situated in the 
ventre and is flanked at the back by a standard 100-watt 
lamp and in front by the photo-electrie cell. The 
tuming mechanism is seen to the left of the cell. On 
the front of the case are a micro-ammeter, a switch, a | 
re-setting key, a pilot light and a push button for 
manual control of the test cycle. The vertical glass 
cylinder at the back is a container for a reagent, in this 
vase termed “ Handolite,” a small quantity of which | 
‘ mixed with the sample of water under test. If the 
Water is of the correct degree of softness no change | 
occurs in either the colour or the turbidity of the | 
sample. The slightest trace of hardness, however, 
causes a change of colour and sets up turbidity, the | 
change being in proportion to the amount of hardness. 
After a definite period of time has elapsed from the | 
introduction of the reagent, during which period | 
hemical reaction takes place, a beam of light is passed | 
through the sample to the cell. The resultant current | 
generated is a measure of the transparency of the 


treated sample. As the current output with the 
water of the correct degree of softness is known, any 
hardness present .can be determined .by comparison 
with the micro-ammeter reading through the hard 
water. When the hardness is greater than the pre- 
determined amount for which the instrument has been 
adjusted, an alarm is given by the ringing of a bell, or 
the illumination of a light, or both, the signal being 
continuous until the re-set key is operated. 

If hardness thus indicated by the instrument shows 
that the water-softening plant is becoming exhausted, 
the operator, when proceeding to re-generate it, 
throws over the switch on the instrument. This 
causes the Hardimeter to sample and test the wash 
water continuously and changes the signal circuit 
so that no further alarm is given until a sample shows 
that the water is of the correct degree of softness 
or is free from salt. The moment either of these 
conditions occurs another continuous signal is given 
until the re-set key is operated. The softener is then 
put back into service. The entire cycle of drawing 
samples of water, mixing the reagent with it, lighting 
the lamp, and bringing the cell into the circuit is 
automatically effected. The inside of the sample 
cylinder is kept clean by a mechanical wiper which 
passes over the surface just before each test. The 
mechanism on the top of the base is normally 
protected by a portable cover. The Hardimeter 
is made in two forms, one of which is designed 
for use in cases where the water is practically uniform 
in colour and turbidity, whilst the other is intended 
for water which varies appreciably either in colour 
or turbidity. In this latter instrument two sample 
cylinders and two cells are used. Both cylinders 
are filled with the water to be tested, but the 
reagent is added to one only. The light is projected 
through both cylinders simultaneously but directed 
to separate cells. The electrical circuit is such that 
the output of the whole light-sensitive system is 
proportional to the difference between the light 
absorption characteristics of the two samples and 
is independent of either colour or turbidity present 
in the water being tested. This, it is stated, makes it 
possible to secure consistent and accurate results under 
the most widely varying colour and turbidity to be 
found in practice. 








Royat Gotp MepaL ror ArcHITECTURE.—H.M. The 
King has approved the award of the Royal Gold Medal 
for Architecture to Mr. H. V. Lanchester, F.R.I.B.A. 
The Medal will be presented at a general meeting of the 
Roya! Institute of British Architects, at 8.30 p.m., 
on Monday, April 9. 





OF LIQUID HYDROGEN (-—252'8 
DEG. C.) ON THE TENSILE PROPER- 
TIES OF METALS.* 


By Professor W. J. De Haas and Sir Ropert HADFIELD, 
Bt., F.R.S. 


THE effect of low temperatures on the mechanical 
properties of metals, and specially of iron and steel, 
first received active attention many years ago. The 
earliest investigations were stimulated by the practical 
importance of this effect, which it was known or sus- 
pected, was to embrittle ordinary iron and steel. 
Down to about the year 1900 it is believed that no 
systematic researches had been made on the mechanical 
properties of iron and steel below about —100 deg. C. 
At that time, one of the authors (Hadfield) undertook 
an investigation into the mechanical and other physical 
properties of a series of irons, ordinary and alloy steels, 
at the temperature of liquid air (—182 deg. C.). In 
the carrying out, at the Royal Institution, of the 
tensile tests on the material used in this research, by 
the kindness of the managers of that body, he also 
had the valuable collaboration of the late Sir James 
Dewar, F.R.S. The results were partly described in 
the joint paper by Dewar and Hadfield,t and the 
complete account was given in the special monograph 
by Hadfield.t In 1920 the further progress made by 
which liquid hydrogen (—252-8 deg. C.) could be 
produced in sufficient quantities for experimental work, 
suggested to one of the authors (Hadfield) that the 
opportunity might be taken to settle a metallurgical 
question of interest. This concerned the existence or 
otherwise of transformations (critical points) in the 
higher percentage alloys of iron and manganese at 
temperatures even lower than that of liquid air. A 
further research was therefore carried out in collabora- 
tion with the late Professor Kamerlingh Onnes.§ The 
tests carried out even included a limited number in 
liquid helium (—269 deg.), only 4 deg. above the 
absolute zero. The question at issue was definitely 
settled by this work, the complete absence, at low 
temperatures, of any magnetic transformation in the 
iron-manganese alloys proving these to be quite 
different in their metallurgical constitution from the 
iron-nickel alloys, which do show such transformations. 

The objects of the present research may be described, 
briefly, as being, to follow further the changes already 
observed in the tensile properties of iron and its alloys 
at —182 deg. C.; that is, to some 70 deg. lower 
temperature; also, to observe whether a regular 
progression occurs in these changes or whether, on the 
other hand, any critical change of behaviour happens, 
introducing new features into the tensile properties. 
The apparatus for the tensile tests was designed by 
one of us (de Haas) at the University of Leiden. It 
operates in such a manner that oil pressure exerted on 
a piston is transmitted by means of a long rod to the 
test specimen which is immersed in liquid hydrogen. 
It was necessary that the chamber in which the speci- 
men was tested should be completely sealed against 
access of air. Further, as a Dewar vessel of glass was 
necessary as a container for the liquid hydrogen, the 
construction had to be made in such a way that the 
sudden shock on fracture of the specimen did not break 
the vessel. 

In the operation of testing, the specimen, which had 
an overall length of 47 mm. and a diameter, over the 
parallel portion, of 3 mm., was allowed to attain the 
temperature of the liquid hydrogen before applying 
the stress, and remained immersed the whole time 
until fracture occurred. Observation was made of the 
yield point in the usual way; that is, by a distinct 
retardation in the movement of the load gauge, where 
such occurred prior to the maximum stress; also of 
the maximum stress attained and the stress reckoned 
on the originalcross-section at the moment of fracture. 
The data were completed by measurement of the 
elongation and reduction of area at fracture, on return 
to normal temperature. 

Materials Tested.—In all, 41 materials have been 
tested. In selecting these it was considered desirable 
to include those for which the properties at liquid air 
temperature had previously been ascertained by 
Hadfield (loc. cit.). In all, some 31 of these materials 
were included, making the selection as representative 
as possible, but with a preference for those which had 
retained some ductility in liquid air, specially the alloys 
containing nickel. The heat treatment applied in 
general to the ferrous specimens in the previous research 
was a double one, namely, a cooling in air from 
1,102 deg. C. followed by a reheating to 777 deg. and 





* Contribution presented to the Royal Society of 
London, on April 12, 1933, and read on November 9, 
1933. Abridged. 

+ Proc. Roy. Soc., vol. 74, page 326 (1904). ‘ 

t Journ. Iron Steel Inst., vol. Ixvii, page 147 (1905). 
See also ENGINEERING, vol. xxix, page 629 (1905). 

§ Proc. Roy. Soc., A, vol. 99, page 174 (1921). 
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cooling slowly in the furnace. From the improved 
metallurgical knowledge obtained in the past 25 years 
it is now known that with forged or rolled specimens 
such as these a simple treatment, consisting of slowly 
cooling from 800 deg., is equally effective. This treat- 
ment was therefore adopted for those materials which 
had previously been given the double treatment. For 
materials which require a quite special treatment to 


develop their characteristics—-as, for example, the 
Hadfield manganese steel—it was not necessary or 
desirable to modify the heat treatment primarily 
employed. 


The materials tested were divided into groups, as 
follows :—Group I, Swedish charcoal iron; Group LU, 
iron alloyed with one main element, namely, carbon 
(with low manganese), carbon (with higher manganese), 
aluminium, tungsten, copper, nickel, manganese (with 
low carbon), and manganese (with higher carbon) ; 
Group LILI, iron alloyed with two main elements, 
namely, nickel and copper, nickel and chromium, 
nickel and silicon, nickel and manganese, manganese 


and silicon, manganese and copper, chromium and 
aluminium, chromium and silicon, chromium and 
copper, and chromium and tungsten; Group IVa, 


iron alloyed with three main elements, namely, cobalt, 
manganese and silicon ; nickel, manganese and copper ; 
chromium, manganese and silicon; and manganese, 
chromium and nickel; Group IVB, iron alloyed with 
chromium, nickel, silicon, and tungsten ; and Group V, 
non-ferrous metals and alloys, namely, nickel, copper, 
Monel metal, a nickel-chromium alloy, a phosphor- 
bronze, and Duralumin. 

Effects on Ductility—The severity of the effect 
produced by liquid hydrogen is shown by the fact 
that only six of the 29 ferrous materials retain any 
appreciable ductility. Among the remaining 23 which 
become brittle are the 11 materials which had previously 
shown little or no elongation in liquid air. Among this 
group is the metal iron itself, which therefore shows no 
return of its toughness on taking the temperature 
182 deg. The remaining 12 materials which 
have proved brittle in liquid hydrogen had possessed 
in liquid air a ductility of from 5 per cent. to 17 per cent. 
There remain of these 29 ferrous materials tested in 
both researches six, which even at the low temperature 
of —252-8 deg. still retain a ductility of from 8 per cent. 
to 26 per cent. Of these only two have not suffered 
an appreciable reduction by this further drop in 
temperature; these are the plain high-percentage 
nickel steels, The first of these, 1287 L, with 24-51 per 
vent. nickel, has at 252-8 deg. an elongation 
8 per cent., comparing with 10 per cent. at — 182 deg. ; 
for the second, 1449 A, with 31-4 per cent. nickel, 
the corresponding figures are 11 per cent. and 10 per 
vent. respectively. Specimen 1287 L remains, in fact, 
remarkably little affected over the whole range from 
ordinary temperature down to 52-8 deg., since at 
ordinary temperature its elongation was from 12 per 
vent. to 15 per cent. Specimen 1449 A, with the still 
higher nickel percentage, however, less tough at 
low temperatures than at ordinary temperatures 
where its ductility was from 29 per cent. to 30 per cent. 
it is further interesting to note that this group—that is, 
the ferrous which retain appreciable 
toughness in liquid hydrogen— includes the interesting 
alloys containing 5 per cent. to 6 per ce nt. of manganese 


below 





these 


six materials 


with a comparatively high content of about 14 per cent 
to 24 per cent. of nickel of their remarkable 
behaviour in liquid air there reason to look for 
interesting results from them in the present tests. 
Although they still retain considerable ductility, anti- 
cipations were somewhat disappointed, specially for 
1414 B with 24-3 per cent. nickel. This alloy in liquid 
air had slightly improved in its ductility to a figure 
of no less than 67 per cent., and a further increase in 
liquid hydrogen might reasonably have been looked 
for. Its actual ductility has, however, proved to be 
only 25 per cent., compared with 51 per cent. obtained 
at ordinary temperature, so that in liquid hydrogen 
its normal ductility is reduced by half 


, 
Because 
was 


the materials which have 
tested both in liquid hydrogen and in liquid air, there 
remain the two non-ferrous metals, nickel and copper 


Both these 


Contmume with been 


metals had by exposure to liquid air shown 


an improvement in their ductility, already high at 
ordinary temperature With copper the ductility has 
still further increased from 45 per cent. to no less 
than 60 per cent. in licuid hydrogen. The result is 
not quite so clear with nickel, because the new speci 
men, which it was necessary to use owing to none of 


the original material being available, is appreciably 
different in its tenacity Vhe 
new material now tested has a tenacity of 47 tons per 
20 tons for the material 

research, and its ductility 
11-5 per cent. as against 43 per 
however, this ductility of 11-5 per cent 
is increased in liquid hydrogen to 21-5 


it ordinary temperature. 


juare inch, as compared with 
in the Hadtield 
correspondingly less 

cent 


used 1s 


since, 


per cent., or 


nearly doubled, while that of the original specimen in 


liquid air was onlv increased from 43 per cent. to 
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of 


51 per cent., it may reasonably be concluded that, as 
with copper, lowering the temperature has a progres- 
sively favourable influence on the ductility of nickel, 
even down to —-252-8 deg. 

Turning to the materials used in the present research, 
which were not included in the Hadfield series of tests 
in liquid air, these are 1] in number, 7 containing iron 
in considerable proportion. The results from the plain 
nickel-iron alloys 3450 and 5277, containing high 
percentages, 35-8 and of nickel, demonstrate 
that as the percentage of nickel increases the ductility 
in liquid hydrogen also increases, until at 57-5 per cent. 
nickel, it is actually greater at this low temperature 
than at ordinary temperature. Among the ferrous 
materials tested, this alloy 527 


57-5, 


5277 has, in fact, the greatest 
ductility, 35-5 per cent., of any. Since, associated 
with this excellent ductility, it has a tenacity as high 
as 73 tons per square inch, the choice of this material 
for the stressed members of the testing apparatus used 
in the present research will be seen to have been an 
excellent one. It is evident that as the nickel percentage 
increases in these high-nickel alloys they partake more 
and more of the character of nickel itself, which, as 
has been seen, also improves in ductility by cooling 
to low temperatures, and to an even greater extent 
than this alloy, No. 5277. 

Another of the alloys specially introduced for this 
research is No. 3754, with 18-8 per cent. chromium 
and 8-1 per cent. nickel. 
non-rusting and acid-resisting steel now in most general 
use, and familiarly known as 18: 8. 
at ordinary 
56 per cent., and at the lower temperature the figure 


This represents the type of | 


Its elongation | 
temperature is specially high, namely, | 


remains of quite respectable magnitude, 25 per cent. | 


Associated as this is with a tenacity of no less than 


119-8 tons, a combination of high tenacity with excel- | 


lent ductility, it presents, in fact, the best result 
obtained in this research. Specimen No. 3671, with 
0-71 per cent. chromium and 3-34 per cent. nickel, 
was introduced as representing a type of high-tenacity 


steel in general use in the automobile and aircraft | 


industry. 
indicated that steels with contents of nickel and chro- 
mium of this same order retained in liquid air much of 
their original ductility, and to an extent rather better 
than similar nickel steels without chromium. Steel 
No. 3671 is specially pure as regards its sulphur and 
phosphorus contents. It has been tested in two 
different physical conditions, representing high and 
low tenacities in the range obtainable by suitably 
varying the tempering temperature after quenching. 
The results show that under the very severe cooling 
in liquid hydrogen the ductility of this steel is adversely 
affected and in a marked way. With the stcel originally 
in its condition of lowest tenacity and highest ductility 
(13-8 per cent.) the elongation retained in liquid 
hydrogen certainly reaches the moderate figure of 
4-5 percent. In the high tenacity (109 tons per square 
inch) condition the original ductility of 6 per cent. is, 
however, almost entirely destroyed. 

The specimen in Group IVB is representative of the 
material known as “ Era ATV ” steel, which has been 
remarkably successful, on account of its heat-resisting 
properties, in its use for the exhaust valves of aero- 
planes and motor cars, where these are subject to 
specially high duty. Another successful application is 
for the rotors of the exhaust turbines used for boosting 
the supply of air to the motors of aeroplanes at very 
high altitudes. These rotors, which are made in one 
have, naturally, to be subjected at one and the 
time to the high temperatures of 850 deg. and 
900 deg. of the exhaust gases at one end, and at the 
other to the very low temperatures, —50 deg. C. or 
less, of the atmosphere at these high altitudes. It was 
of interest, therefore, to examine the characteristics of 
the steel at low as well as at the high temperatures at 
which its behaviour has been thoroughly explored. 
The results that although its tenacity has, 
following the general rule, been increased by the very 
low temperature, 


piece x 


same 


show 


from 55 tons per square inch to 84 tons 
per square inch, its excellent ductility of 24-5 per cent. 
has in no way suffered. The remaining alloy, No. 2339C, 
among the ferrous specimens actually contains only 
about 23 per cent. of iron. Nickel 59-3 per cent. is the 
preponderating element, with chromium also included 
to the amount of 14-40 per cent. This alloy is repre- 
sentative of a material much used for electrical heaters, 
owing to its high electrical resistance and non-scaling 
properties when under heat It not surprising to 
of its high nickel content. that this alloy 
to 28-5 


find, in view 


is improved in its ductility from 22 per cent 
per cent. by cooling in liquid hydrogen. 
Finally, in studying the results from the point of 
of ductility, there remain the non-ferrous alloys 
introduced specially for this research. These are Monel 
metal, alloy 3542, phosphor bronze and Duralumin. 
Like the alloy No. 2339C just discussed, the material 
represented by 3542 is used very successfully for electric 
resistance heaters, and is essentially an alloy of 80 per 
cent. nickel with 20 chromium, the small 


view 


per cent 


Previous experience (Hadfield, loc. cit.) had | 


amount of manganese (1-41 per cent.) being added as 
in 2339C to assist hot working. The further increas: 
in nickel content to the exclusion of iron as compared 
with 2339C has, as might be expected, still further 
improved the ductility in liquid hydrogen to 34-5 pe: 
cent. Monel metal, which is an alloy of 70 per cent 
of nickel with 30 per cent. of copper, shows simila: 
characteristics, although the improvement in ductility 
is comparatively small. The elongation of 38-5 pe: 
cent. in liquid hydrogen is slightly greater than for 
the other materials tested in this research except copper, 
which showed greater elongation. It is, however, only 
2-5 per cent. in excess of its normal ductility of 36 pe: 
cent. Copper, therefore, although having simila: 
characteristics to nickel as regards improved ductility 
at low temperatures, would seem to have a somewhat 
unfavourable influence on this latter metal when 
alloyed with it. In the phosphor bronze specimen the 
additions of tin 10 per cent. and zinc 1-61 per cent 
to copper have had a distinctly unfavourable influencc 
on the latter metal, causing it to deteriorate appreciably. 
instead of improving, at low temperature. Duralumin 
retains its ductility of 18 per cent. almost unimpaired 
even in liquid hydrogen, a fact which is specially 
reassuring in view of the use of this alloy in aircraft 

Effects on Tenacity.—While, in accordance with 
observations at liquid air, and other sub-normal tem 
peratures, the general effect is seen to be an increase in 
tenacity, at the temperature of liquid hydrogen there 
are important changes. The number of exceptions 
that is, materials the tenacity of which is actually 
diminished or shows no increase—is quite considerable. 
amounting to seven out of 44. In liquid air, although 
there were some such cases, they were very few, only 
five out of 129 tests, these, too, comprising a much 
greater range of materials. Out of 29 ferrous materials 
which have been tested both in liquid air and liquid 
hydrogen, the ratio of increase in tenacity is actually 
less at the lower temperature of liquid hydrogen i 
13 materials, and practically the same in 10 others 
Only in the remaining six is the ratio increased. It 
would appear, therefore, that, in general, the effect of 
low temperature in increasing the tenacity of iron and 
ferrous alloys, also other metals, has reached a limit 
between the temperatures of liquid air and liquid 
hydrogen. Owing to this failure of liquid hydrogen 
temperature to increase further, in general, the tenacity. 
especially high tenacity figures are not a feature of the 
results. Only one, namely, 146-4 tons per square inch, 
for steel 3671 (0-35 per cent. C, 0-18 per cent. Si. 
0-56 per cent. Mn, 0-71 per cent. Cr, 3-34 per cent. Ni) 
is, in fact, worthy of special mention, as approaching 
the high figure of 157-2 tons per square inch recorded 
for the steel “*‘ K ” (0-41 per cent. C, 0-13 per cent. Si. 
0-96 per cent. Mn, 19-91 per cent. Ni), in the Seventh 
Report of the Alloys Research Committee (1905), in 
a test in liquid air. 

Effects on Hardness.—In only one specimen, namely 
1449A, with 31-4 per cent. nickel associated with 
0-70 per cent. carbon, is the hardness appreciably 
and permanently increased, and this result was to be 
anticipated in view of the knowledge that this steel 
is already capable of being transformed in liquid air 
and other low temperatures much higher than that 
of liquid hydrogen. Thus, among the materials tested 
there is no new and surprising discovery of critica! 
points at temperatures below that of liquid air. Except 
for the one material mentioned, therefore, it would 
appear that the extraordinary effects of liquid hydrogen 
on the mechanical properties of each of the materials 
are still of the same kind as those caused by liquid air: 
that—and it is important to recognise this—the effects 
are purely temporary, lasting only while the materia! 
is subjected to the low temperature, and are not du 


to any recrystallisation or radical change in th 
metallurgical constituents. 
Conclusion.—In conclusion, the authors feel that 


the further experimental information now obtained 
has shown the desirability of the extension of the pre 
vious researches at liquid air temperature (— 182 deg. C 
or 91 deg. absolute) to the much more severe conditions 
existing at the lower temperature of liquid hydroger 
( 252-8 deg. C.. or only 20-3 deg. above the absolute 
zero). The explanation for these curious and striking 
effects of low temperatures on metals yet remains to 
be sought, and comparatively little attention appear 
to have been given to this subject by physicists s 
regards the increase in tenacity which is in g neral 
operative, this may, perhaps, be visualised in 4! 
empirical way by an increase in the cohesion brought 
about by the closer approach of the atoms to eacl 
other, due to thermal contraction. This, however, 

not entirely satisfactory. There are materials wher 
at this very low temperature of liquid hydrogen th 
tenacity 18 actually reduced, and this cannot altoae ther 
be explained by the extreme brittleness induce I 
the temperature. On the contrary, th 
material containing 0-14 deg. C., which 
greatest proportionate increase in tenacity in liqmia 
hydrogen, namely, from 21-4 tons per square mm ht 
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69-2 tons per square inch, a ratio of 3-23, is quite 
devoid of measurable ductility at that temperature. 
In other materials (e.g., the specimen containing 
1-18 per cent. C, 6-05 per cent. Mn, and 24-3 per cent. 
Ni) the tenacity is not further increased when the 
temperature is lowered from — 182 deg. to —252-8 deg., 
even though considerable ductility remains. 
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SAFETY GEARS FOR PRESSES. 


THE annexed diagrams illustrate electro-magnetic 
safety gears for presses which have been introduced 
by Messrs. Allgemeine Elektrizitéts Gesellschaft of 
Berlin. They are applicable to presses incorporating 
| either a friction drive or a positive quick-acting clutch. 


Whatever influence closer packing of the atoms may | In press drives generally, it is desirable for safety that 


have had on the tenacity, it does not seem to assist 
in explaining, why iron and many of its alloys become 
quite brittle, nor the actual 
ductility of nickel, copper, and aluminium and many 
of their alloys. Such explanations as have been 


improvement in the} ; ‘ 
| hand in the neighbourhood of the descending ram. | 
The same condition is not so important when the ram | 


the arrangements, by which the ram-actuating mech- 
} anism is thrown into gear, shall occupy both hands 
of the operator, so that he, or she, cannot place either 


afforded to explain the ductility or otherwise of metals | is rising, and indeed it is an advantage if the operator’s 


and other crystalline substances have rested on the 


form of the atomic arrangement rather than on the | 


spacing of the atoms or unit dimensions of the lattice. 
In this respect there is a distinct difference between 


iron, which has the body-centred form of cubic struc- | 
ture, and nickel, copper, or aluminium, which have a | 
This fact, | 
having excellent | 
For atomic struc- | 


face-centred cubic form of structure. 
however, does not prevent iron 
ductility at ordinary temperature. 
ture to be at the root of the question, it is necessary, 


therefore, to suppose that closer approach of the | 


atoms can, on the one hand, in some way destroy 
ductility, and, on the other, improve it. The matter 
s, too, further complicated by the fact that manganese 


steel, which has the same face-centred cubic structure | 


as all those other metals and alloys which still retain 
onsiderable ductility in liquid hydrogen or even 
improve, is rendered brittle. 

A further possibility is that the structure undergoes 
some radical change at low temperature with iron and 
those alloys which become brittle, and not with nickel 
and the other metals and alloys, or vice versa. 
progressive increase in brittleness or improvement in 
ductility with reduction in temperature, in those cases 
which have been sufficiently explored, rather seems to 
‘lisprove this, To investigate the point, one of the 


| friction-drive press is shown in Fig. 1. 


| hands are then free for unloading and re-loading the | 
working table. In some types of friction-driven press, | 
the connecting mechanism has to be held in the closed 
position during the whole movement of the press, 
otherwise the ram will stop. The same thing does not 
| apply to presses fitted with a positive clutch, but in| 
some cases, with this type of drive it is not possible, 
in emergency, instantly to stop the ram in the course 
of its downward stroke. 

In the Allgemeine Elektrizitits Gesellschaft arrange- 
ment, the clutch is operated by an electro-magnet con- 
trolled by push buttons and a cam. Application to a 
The electro- 
magnet @ is energised, during the downstroke, by 
closing the push-button switches 6 and c, which are 
so placed that the operator’s two hands are occupied 
in keeping them closed. The push-buttons make the 


| circuit through the relay switch d, which connects the 


The | 


authors proposes, with the kind permission of Professor | 
‘ir William Bragg at the Royal Institution, to have | 
examined there the actual structures of certain crucial | 
specimens in this region of specially low temperature. 
In this direction the microscope does not appear to 
help, since methods for the examination of structures 
at low temperatures are not available. 


electro-magnet across the mains. For the return 
stroke, however, the push-buttons may be released, 
as the cam e, which is mounted on the press crankshaft, 
closes the electro-magnet circuit during this part 
of the cycle by means of the switch f, which it operates 
through a tappet rod. 

For a press operated by a positive clutch, the arrange- 
ment shown in Figs. 2 to 4isemployed. The electrical 
connections are generally similar to those employed 
in the friction-drive press and the clutch is, as before, 
operated by the electro-magnet a. In order, however, 
to prevent the operator from exposing his hands to 
danger, after depressing the two push buttons and 
starting the downward stroke, a pair of protecting 
screens g are incorporated and are operated by the 


| detected by the light scattered by them. 


| electro-magnet h. They are controlled by means of 
| @ tipping lever and wire ropes, as shown in Fig. 3, or 
| in some other convenient mechanical way. The push- 
| buttons may be released as soon as the screens are 
| closed and the circuit through the electro-magnets is 
| then maintained by the cam e. The electrical connec- 
| tions are shown in Fig. 4. The clutch is automatically 
| disconnected when the ram reaches the top of its 
| stroke. In some cases a single electro-magnet may be 
— to carry out the combined duties of magnets 
‘ and h., 


| SUPERSATURATED STEAM.* 
By Joun I. Yetrort, June. 
(Concluded from page 305.) 
| The Experimental Work.—After it had been found 
| that the condensation pressure could be measured with 
| reasonable accuracy, the first feature to be investigated 
was the variation of that pressure with varying initial 
conditions. Using a simple convergent-divergent 
nozzle form, No. 1 in Fig. 5, a series of measurements 
| was made in the manner outlined above. Inlet press- 
ures varied from 11-0 to 75-0 Ib. per square inch abso- 
|lute, the range in which turbine condition curves 
| usually cross the saturation line on the Mollier chart. 
| Above the latter pressure the incoming steam was too 
| wet for satisfactory observation, and it was undesirable 
to subject the glass plate to unnecessary stress. 
| Fig 8a shows typical results of the observations with 
| absolute pressures plotted against position along the 
| nozzle axis. In these curves it will Be noticed that at 
| the point where condensation occurs there is an abrupt 
| halt in the fall of pressure. After the condensation 
point is passed, the expansion continues as before. 
This unexpected feature was at first dismissed as an 
error in the manometer reading, but it was repeated 
with such consistency that it must be accepted as an 
actual occurrence. A similar irregularity in the pressure 
expansion curve was noticed by Professor C. A. Robb in 
| his work on recompression in nozzles, carried out at 
| the Johns Hopkins University in 1931-32, but not yet 
| published. The phenomenon was attributed by him 
| to roughness in the nozzle wall, but this is improbable 
| because the irregularity always coincides with the 
| condensation point and does not remain at the same 
spot in the nozzle when the pressure conditions are 
varied. It is probably due to the fact that the rapid 
| increase in the specific volume of the steam, caused by 
| the liberation of the latent heat of the condensed 
moisture, is not compensated by the increase in velocity 
|and so must result in an increase in pressure, or in 
sustained pressure with increasing nozzle areas. 

The pressure-distance curves in Fig. 8a show that the 
steam invariably over-expands and then recompresses 
to the back pressure. When in recompression the steam 
reached the pressure at which condensation originally 
occurred, a dark spot appeared in the nozzle, as in 
Fig. 13a, to be followed once more by the familiar 
blue of the scattered light if the presssure again fell 
below the condensation value. The cause for such dark 
spots was the absence of droplets in the dark region, 
for wherever droplets exist their presence can be 

This dis- 
appearance of the droplets when the steam pressure 








TABLE I.—-Summary of Results of Tests on Nozzle No, 1. 


| j j j j 


! 
Test | ? Cond, | . r, X 1A, 
Point | No, | ake. ty Pres, | 2 5 cm. 
| | } 
A | 50-1 | 64-7| 303) 34 | 198-4| 3-05] 6-69 
B | 45-2 | 50-7) 297/| 31 190-4 | 3-29 | 6-39 
Cc | 40-2 | 54-8 | 292} 29 188-4 | 3-22 | 6-57 
D | 35-2 | 49-7! 307! 22 | 176-4 | 3-17] 6-86 
EK | 30-2 | 44-7| 303 | 18-7 | 164-4 | 3-56 | 6-46 
F | 25-4 | 39-7| 302] 16-1 | 158-4 | 3-54 | 6-58 
G | 20-2 | 34-7/ 309! 11-5 | 135-4 | 4-49] 5-90 
H | 15-2 | 20-7| 286! 11-9 | 144-4 | 3-69! 6-63 
I | 12-5-1| 27-3 | 295 9-4 | 128-4 | 4-31] 6-19 
J | 11-1 | 25-9] 295 | 8-75] 126-4 | 4-34] 6-24 
k 5-3 20-0 | 289 6-3 | 113-4 | 4°54 } 6-25 
IL | 2-7-1) 17-5 295 | 5-3 | 112-6 | 3-89 6-97 
M | O1 | 14-4] 270) 4:4] 94-4 / 5-51 | 5-87 
N 0-3 | 12-8 | 285) 3:3 | B44 | 5-64) 5-95 
O | O2 | 11:3| 283 2-9 | 82-4) 5-30) 6-37 
Ss Stodola Sat. 38-2 | 303 | 3-1 
71 «| 


was raised above the condensation value is evidence 
in favour of the supersaturation theory, which holds 
that droplets of a given size can exist only when the 
actual pressure of the surrounding vapour exceeds by a 
certain amount the saturation pressure of the liquid 
for the existing temperature. When this excess is not 
present, the droplets should evaporate and they 
apparently do so. Fig. 13a shows the flow through 
No. 1 nozzle completely illuminated. The initial 
conditions were 20 lb, per square inch gauge, 287 deg. F., 








* Summary of a paper read before the American 
Society of Mechanic Engineers, New York, on 
December 7, 1933. 
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F Fig. 2. RESULTS OF TESTS..,NOZZLE No.!. 
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back pressure, 15 lb. absolute. Fig. 138 shows the; tion value. Only blue 

same nozzle with reduced pressure ratio so that the | light, completely plane 

steam flow breaks away from one side of the nozzle | polarized when observed 

ind continues down the other. In this case the| at right angles to the 

pressure was 35 Ib. per square inch gauge and back | incident light, was to be 

pressure 23 lb, absolute. seen in the nozzle, so it Fig. 18a. No. 3 Nozzige, wits Invert Pressure or 25 LB 
With nozzle No 1, condensation appeared as a blue|is highly probable that 


there is no growth of the 
droplets they pass 
through the nozzle. 

The effect of supersatu- 
ration upon the flow of 
steam has been treated in 
detail Stodola,* 


mist, and the blue colour was maintained throughout 
the length of the nozzle, which indicates that there was 
no growth of the droplets during their passage. If 
growth should occur, the blue light would change in 
colour towards the red, and the intensity of the 
scattered light would increase. This did not occur. 
rhe data from the tests on nozzle No. | are tabulated 


as 


by 





in Table I, which also contains the results of the caleu- , Goodenough,t and others. 

lations of the supersaturation ratio and the droplet | It may be concluded that 

radius for each condition. On Fig. 9, a revised Keenan | supersaturation always 

Mollier chart, the condensation points found with | occurs in the ex pansion 

nozzle No. | are located in the manner described on | of saturated steam, and 

page 305, ante rhe condensation points lie between | for that reason the for- 

the 3 per cent. and 4 per cent. moisture lines, and the mula for superheated 

line which is faired through them will be referred to| steam should be used to Fia. 188. No. 3 Nozzie, wirn Inter Pressure or 40 Ls. 
as the Wilson line. calculate the flow of . /atiepeeth, _ — . 


be saturated or slightly wet 

steam through nozzles. The actual effect of super-|the entire channel. The dark 
saturation in turbine operation is small, but, as has been | recompression above the ultimate condensation pres- 
—_ d out previously, there is a certain loss of availa- | sure. 

bility caused by the increase of entropy which accom- Results and Conclusions.—The primary object of this 


panies condensation and the establishment of thermal | investigation was to check the location of the limit of 


It may objected that there is a possibility of 
condensation occurring in droplets too small to be seen. 
This is impossible, particles of any finite size, 
including molecules, scatter light to a noticeable extent. 
The scattering of light by steam molecules was studied 


bands are caused by 


because 


to establish this point It was found by another 

experiment that a beam of concentrated are light could | equilibrium. This loss may amount to as much as 4 | supersaturation, which, on the Mollier chart, is known 
be plainly seen in an atmosphere of superheated steam, | per cent. of the ise ntropic enthalpy drop from the | as the Wilson line. The secondary object was to deter- 
just as a searchlight beam can be seen in the sky at | saturation line to the Wilson line. | mine the size of the water droplets formed by conden- 
night The scattered light was dark blue in colour, In the nozzle No. 2, Fig. 5, page 304, ante, which was | sation from the supersaturated state, as their size may 


| have some bearing on the erosion of the low-pressure 
| blades in steam turbines. 

The Wilson line was located by measuring the press- 
ures at which condensation occurred in an illuminated 


designed to give less rapid expansion in the region where 
supersaturation occurs, a slight bluish haze was seen 
preceding the point where ultimate condensation took 
place at the Wilson line. This preliminary condensation 


and, although faint, bright enough to be visible 
against a black background. Whenever a drop of 
water crossed the beam, the light scattered by it stood 
out with great intensity From this experiment, as 


Was 











well as from the work of many physicists,* it may be 
concluded that any droplets resulting from condensa 


tion will be visible. 
From these it can be found that a drop radius of 
H-2 10-" cm., while only approximate, is of a reason- 


able order of magnitude. The nature of the light scat 
tered by the droplets is evidence in favour of a very 
small droplet 

Summarising the results so far presented, it is very 
that any condensation will occur in the 
expansion of steam thrcugh a convergent-divergent 
nozzle of the type used in these tests until the steam 
reached the condition approximately represented by the 
region between the 3 per cent. and 4 per cent. moisture 
lines on the Mollier chart. When this region is reached, 
condensation apparently takes place on a vast number 
if tiny nuclei. The radius of the drops thus formed 
appears to about 6-2 10° em. When the 
steam in recompression again reaches the pressure 
at which condensation occurred, most, if not all, of 
the droplets seem to re-evaporate, appearing again 
if the pressure more falls below the condensa 


SIZ 


improbable 


be 


once 


* Annalen der Phys., vol. xxv, page 377 
I 


took place at points scattered at about the 2 per cent. 


moisture line, but because of the nebulous character of 


the earliest traces of this condensation, it was difficult 
to measure the exact pressure at which it began. 
These preliminary droplets were probably of the 
order of about 10°7 cm. radius. 


nozzle. A series of such measurements, covering the 
range of 10-0 Ib. to 75-0 lb. per square inch absolute, 
in which turbine condition curves cross the saturation 
| line, resulted in a number of points through which the 
Wilson line was drawn. This will provide working 


| data for turbine designers. 


Attempts were also made to cause ionisation of the | 


steam by having the nozzle 2, Fig. 
and having an electric field between 

plates, as well as having sparks from 
coil in the nozzle, but the results were inconclusive. 
Such ionisation of the steam should cause condensa- 
tion.t Figs. 18a and 188 show the discharge from 
nozzle No. 3 a plain converging nozzle, with 
of 25 Ib. gauge and 40 lb. gauge, respectively, exhaust- 
ing to atmosphere. In Fig. 18p the jet expands to fill 


the two brass 


an induction 


urbines, New York, 1927. 


+t Power, vol. 466 (1927). 

The effect of supersaturation on the steam 
sumption of a turbine is probably small and there is a 
good deal of difference of opinion whether in 
practice in a compound turbine supersaturation exists 
to extent or not Supe rsaturation the 
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ixvi, page 


any reduces 


5, made of Bakelite | 


pressures | 


The Wilson line lies between the 3 per cent. and 
4 per cent. moisture lines on the Mollier chart, 
slightly — r than the original Wilson line of H. M. 
Martin. Callendar concluded from data on the Lusi- 
tania turbines that the Wilson line approximate oly 


coincided with the 3 per cent. moisture line, and this 
| investigation 


indicates that he correct m 
this assumption. 
The radius of the droplets which are formed when 


condensation occurs at the Wilson line is approximate ly 


was nearly 


available heat drop, but on the other hand the wetness 


con- | 


actual | 


is reduced, the volume at the exhaust is less and thus 
there is less terminal loss and more reheat. Thus, on 
the balance, there is probably little difference m con 


sumption. Attempts have been made to ionise the steam 
in a turbine by electrical discharge and thus prevent 
supersaturation, but the results were inconclusivt 


Ep. 
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6-2 x 10 cm., a value determined by the von Helm. | 
holtz equation and substantiated by the blue colour and 
complete plane polarisation of the light scattered by the 
droplets. 

The theory of supersaturation is verified for rapid 
expansions through simple convergent-divergent nozzle 
forms, for not only do the droplets appear at the 
pressures theoretically predicted, but also disappear 
under recompression conditions in a manner which can | 
only be explained by the supersaturation theory. 

It was found that the behaviour of steam in the 
illuminated nozzle could be seen clearly, and the pheno- 
mena of shock, recompression, and the breaking away of 
the jet from the nozzle walls were observed and photo- 
graphed. 

A second series of experiments on modified nozzles 
revealed that under certain circumstances condensa- | 
tion could occur before the Wilson line is reached in an 
expansion. The upper limit of this preliminary con- 
densation region is close to the 2 per cent. moisture line 
on the Mollier chart. Due to the difficulty in distin- 
guishing the first traces of preliminary condensation, the 
experimental points obtained in the study of this type 
are too widely scattered to permit definite conclusions 
to be drawn. Evidence indicated that the velocity of the 
steam in the condensation region is the controlling 
factor. The tests for electrification of the droplets, 
although inconclusive, indicate that electrical methods | 
for removing moisture from the low-pressure sections 
of steam turbines are not likely to succeed. 

With nozzle No. 1, the evidence is reasonably con- 
clusive that there is no growth of the droplets during 
their passage through the nozzle. Growth of the drop- | 


lets would cause the nature of the scattered light to | 
undergo drastic changes which could easily be observed. | 
The colour, intensity, and polarisation of the scattered | 
light remain constant throughout the length of the | 
nozzle, however, and there could have been no appre- | 
ciable change in the size of the droplets. 

With nozzles Nos. 2 and 3, it was found that the drops 
which are formed in preliminary condensation grow very 
rapidly from about 10-0 x 10-° cm., their original 
radius, to a magnitude comparable to the wave length 
of red light, about 6-0 x 10-° cm. in radius. If, how- | 


ever, the preliminary condensation is followed by | 


1 


very satisfactory feature of tank experiments. The | as a critical compendium of information and references 


book is issued by the Istituto Poligrafico dello Stato, on a subject on which these have been lacking. 
Rome. 





A volume which is intended for works accounting 
‘and finance departments is Wakelin’s 47-Hours Wages 
| Calculator, published by Messrs. F. H. Wakelin, 
: ; a9 SE We Pee, -. | Limited, 354, Wheeler-street, Birmingham, 19. As 
ing plant over @ series of years, particularly when it | i, wame implies, it consists of a series of tables showing 


covers a period of rapiddevelopment. This must have | “e > 
been the experience of Mr. William C. Dickerman, the | all rates of wages from 3s. to rey per week, rising by 
President of the American Locomotive Company, sixpences, for s double week of 94 hours, for any time 


when he undertook the preparation of an address he —— oo ® quarter = om — wil, full double 
gave some time ago to the New York Railway Club. As | pony : ¢ See ani pre: ave n reckoned to 
the lecture has now been put into booklet form, with the h - bent ke rey a 4 = hemes any tie may «4 
title Modern Trends in Railway Motive Power, and | has uate te A aon es a gn - 
published by the author’s company, it has been made | 1 jh aicall P - r 2s d pee warn omer enn 

available to a much larger audience. one y spaced out, and any desired reckoning 


It was pre- | It i ly 
pared to direct attention to the important and far- 6 is strongly 


There is something fascinating in the study of the 
continued modifications in the construction of engineer- 


|may be made with ease and rapidity. 
reaching trends in design and construction, which be _ ~~ ao and measures I! in. by 8§ in. 
have become apparent as the result of long sustained | *”° ea ee Se. Gee 
study of locomotive building. The welfare of the | 
nation has been, and in all likelihood will for long) uring the session, 1932-33, several papers were 
continue to be, coincident with the effective utilisation | »eaq before the Junior Section of the Institute of 
of railways. Road transport has grown extensively | Marine Engineers on the running and maintenance of 
in recent years, but still by far the greater bulk of all | marine machinery, the authors being either superin- 
inland commercial —- =» undertaken by. the | tendent engineers of the chief shipping companies or 
railways. At the St. Louis Exhibition in 1904, | other experts, and each subject was considered from 
tests conducted with the locomotive-testing plant | the practical point of view. The six lectures dealt, re- 
showed that an engine of the consolidation type had | spectively, with steam reciprocating machinery, steam 
a horse-power per driving axle of 275. To-day the turbines, boilers, Diesel engines, electrical machinery, 
average horse-power per driving axle is roughly four | and refrigerating machinery. As it was considered 
times what it was in the early 1900s. The tendency |that the papers collectively formed a symposium of 
is now towards higher speeds for freight locomotives. | practical knowledge and instruction of great value to 
The engine has thus to give adequate starting tractive | young engineers, they were recently issued in book 
effort and have sufficient boiler capacity to maintain | form at 5s. per copy. To the papers has been added 
the increased speed. It remains to be seen whether @ | an appendix giving general hints for seafaring engineers, 
turbine locomotive can be designed to give the same | with particulars of examinations and a classified 
over-all efficiency at all speeds as is presented by the | list of books, &c., on marine engineering. Sea-going 
reciprocating engine. The opportunities for greater | engineers have to prepare themselves for examination 
economy and capacity afforded by the higher pressures | 9, opportunity offers. They can take courses while 
now common in electric power stations, warrant | in port or on leave at one or other of the various schools, 
continued research and development. Electric and | most of which are still private establishments, or they 
Diesel-electric locomotives afford advantages that will | can take correspondence courses. In the nature of 
lead to their application in certain services. things, much of their study must necessarily be done 

_——- |aboard ship, and the general review of the practical 


A small book on Elementary Metallurgy for Engineers, | side of their work, as given in this volume, should 








ultimate condensation, the first droplets cease to grow | by Mr. G. F. C. Gordon, has been published by Messrs. 
when the latter occurs, probably because all of the | Constable and Company, Ltd., London, at 8s. 6d. net. The 
available moisture is acquired by the vast number of | author, who has seen the difficulties besetting the path 
nuclei which become effective at the Wilson line. It| of the young engineer, has placed the results of a mass 
may be concluded that beyond those present in the | of empirical knowledge within the compass of 156 pages. 
dry steam no additional nuclei are needed to effect | His experience as a lecturer in engineering materials 
complete condensation. | at the University of Cambridge qualifies him to present 
As yet no explanation can be given for the existence | this summary of the science underlying the metallurgical 
of this preliminary condensation. It was found to | side of the strength of materials. The book may well be 
occur only when the expansion in the supersaturated read by every mechanical engineer who has not closely 
region was slow or interrupted. This suggests that | studied this subject. It does not fall into the error 
long parallel sections of converging nozzles in the low | of drawing attention to a series of failures of obviously 
pressure stages of steam turbines may encourage | unsuitable material incorporated in machinery _of 
preliminary condensation and the subsequent formation | questionable design ; none the less, greater attention 
of droplets large enough to cause erosion of the blades | might have been given to the appropriate design of 
upon which they are discharged. | highly stressed machine parts, to the combined attack 
| of corrosion and fatigue, and to the effect of additions 

| of molybdenum to carbon and nickel-chromium steels. 








be of much assistance in preparing themselves for the 
verbal questions which form a part of the Board 
of Trade examinations. While only actual work 
in engine rooms and stokeholds can provide the experi- 
ence which enables a marine engineer to keep his 
machinery in good working order and to meet emer- 
gencies successfully, a thorough acquaintance with 
the information in this book will provide a good 
foundation on which to build. 








DETONATION IN PETROL AND 
DIESEL ENGINES. 


At a joint meeting of eleven societies organised by 
the Institution of Automobile Engineers in the Hall 
of the Royal Geographical Society on Tuesday, 
March 6, Mr. G. D. Boerlage and Dr. W. J. D. Van 
Dyck read a paper entitled “Causes of Detonation 





NOTES ON NEW BOOKS. 


EXPERIMENTS in the tank installation built in Rome, 
general particulars concerning which we gave under 
the same heading in our issue for November 11, 1932, 
have been regularly continued, and the results obtained ' 
during the year 1932 are contained in Volume II 
recently issued of the Annali della Vasca Nazionale per | 
le Esperienze di Architettura Navale in Roma. The} 
results are given in 62 tables and diagrams, which | 
apply to a number of different hull models tested in | 
various ways and to a series of propeller tests. A table 
in the opening pages points to the increased activity | 
of the plant compared with that of the two preceding | 
years, 1931 and 1930. The experiments under review | 
led to useful deductions and to modifications in several | 
hulls; they also gave helpful data on types of | 
appendages and top hamper in the case of a sub- | 
marine submerged, and on propeller types. One| 
of the interesting features of the book is a table, | 
with diagram, comparing some tank tests made 
two years previously at the Vienna tank with those 
made at the Rome tank recently, upon models of a| 
hull C. 31, of the Scilla, a ferry-boat; there was a 
slight difference in displacement, also a slight dif- 
ference in the pitch of the propellers, but the results 
were practically the same in both instances. The 
maximum percentage differences were found to be | 
only 2-7 in shaft horse-power; 3-6 in effective horse- 
power; 3-7 in the thrust, and 1-5 in the number of 
revolutions. The small variation in the propellers 
may have had an influence. Moreover, as the 
record also points out, a difference in the degree of 
finish of the models, in the sensitiveness of the 
apparatus, in the method of correction for temperature, 
and so forth, may also have to be considered. The | 
almost complete concordance of the two tests forms a 





These are all matters of prominent interest at the 
present time. A bibliography of a number of standard 
works of reference would also be desirable, as giving 
readers who desire further knowledge a guide to 
appropriate books. 


in Petrol and Diesel Engines.” The societies repre- 
sented included The Institution of Mechanical Engin- 
eers, The Institution of Petroleum Technologists, and 
the Institute of Fuel. The chair was taken by Mr. 
L. H. Pomeroy, in the absence of Mr. H. T. Tizard 
through illness. The authors first pointed out that 
although many types of detonation may be distin- 
guished, there is more unity in the causes than might 
be expected. While most methods of increasing the 
output tended to intensify detonation in petrol engines, 





A recent publication entitled Verhalten keramischer 
Werkstoffe bei Zugdruck-Dauerbeanspruchung, by Dr.- 
Ing. Fritz Heumann (Berlin: VDI-Verlag, G.m.b.H.), 
is a short monograph devoted to a study of the behaviour 
of ceramic materials whilst under permanent tensile | the reverse was true of Diesel engines. It was often 
stress. After a short introductory chapter, the | assumed that in the case of Diesel engines, requirements 
author proceeds to discuss the technique of the methods | would be satisfied by compressing the air until the 
employed in carrying out permanent tensile strength | auto-ignition temperature was obtained, while in the 
tests, and gives a short résumé of the test results. The | case of a petrol engine the mixture should be com- 
testing apparatus is described and illustrated, a detailed pressed to a temperature just below the auto-ignition 
study made of damping or motion-quenching measure- | temperature. The authors submitted that these two 
ments, the determination of the additional damping, | conclusions were fundamentally wrong. Taking a 
the effect of coppering, the damping of diaphragm | simple view of the combustion in Diesel engines, if 
surfaces and the total value of additional damping. | the ignition occurred only after great delay, there would 
A sufficient account is given of the more general aspects | be so many fuel particles in the same critical condition 
of the subject, including the damping of the material | of auto-ignition that a heavy explosion of what might 
and the comparison of damping capacity with other | be called the primary gas could be expected. If, on 
physical properties of the material. A chapter devoted | the other hand, ignition started when only a com- 
to a study of the modulus of elasticity, measured | paratively small amount of fuel had been injected, 
dynamically, will be found most useful by those | there would be only a very slight explosion of the 
sufficiently mathematical and qualified to follow the | primary gas, the rest of the fuel being fed into the 
reasoning. The remainder of the volume treats in a | flame formed by the explosion and burning gradually. 
full and interesting manner such problems as permanent | The delay would therefore appear to be decisive for 
tensile strength, rupture, and the phenomena of fatigue | the fierceness of the knock, since it regulated the 
symptoms. Though a knowledge of the calculus is | quantity of primary gas. Everything possible must 
assumed in the reader, it is but little used. As is so therefore be done to promote immediate ignition 
lamentably frequent, in short German technical publi- | when the fuel first entered, extreme air temperature, 
cations of this type, there is no author or subject index | far beyond the auto-ignition temperature of the fuel, 
and only a short table of contents. The volume is too | shortening the delay. In the case of a petrol engine, 
condensed for the student, but it may be commended | a low compression ratio resulted in a progressive flame, 
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starting at the spark and burning quietly. Ifthe com- phases, ignition, where chemical processes started |other uncontrollable changes ? 


preasion were high enough, combustion might take 
place even without a spark, starting simultaneously 
at every point, and resulting in a heavy explosion 
in practice, a double form of combustion was observed, 
the initial progressive flame compressing the unburnt 
or “ end gas,”’ to an extent suggest- 
ing a compression ratio due to the flame. Although 
the latter was a fictitious conception, it had a practical 
value. The larger the quantity of exploding end gas, 
the severer the shock. As the end gas exploded only 
after a certain delay, it might even be concluded that 
in an extreme a high fame speed would reduce 
the quantity of end gas to a negligible quantity. This 
process might be effective so long as it did not produce 
rough running through turbulence, but a higher flame 
often corresponded te disproportionately 
yvreater danger for the Knock would 
ivoided as far as possible by cooling the end gas through 
engine The 
whether auto-ignition 
would be caused by piston compression directly, but 
whether it would be sufliciently avoided in the end gas. 
l'o achieve this, the compression could only be taken 


part of the charge, 


Cam 


peed 


a 


end gas, be 


inproved construction of the essential 


question Was therefore not 


to a temperature far below that of auto-ignition to 
avoid an excessive flame-com pression ratio. 
Dealing with Diesel-engine combustion in mor 


detail, the authors pointed out that for high m.e.p. 
good atomisation was of the utmost importance. With 
an extremely short delay, knock might be completely 
avoided, but bad distribution might be introduced due to 
the immediate ignition of the mixture hampering the rest 
of the fuel in finding fresh air for combustion. Another 
disadvantage of extremely short delay might 
tendency to burn too near the nozzle, with local over 
heating and nozzle carbonisation. On the other hand, 
long delays increased the time of contact of the fuel 
with the cooled walls. Engine conditions should there- 
fore, as far as possible, be arranged for the shortest 


he « 


delay so far as such was possible without involving 
ita more or less inherent disadvantages. A _ strong 
swirl, as obtained with a Comet-type head, might help 
to fulfil these requirements. In a_ petrol engine, 


protection of the end gas against too high a flame 
compression ratio should not be exaggerated. A small 
amount of detonation at full load should not be con 


sidered undesirable, and was actually useful in 
cleaning the combustion chamber. The repression of 
knock by a strong swirl, which whirled away the end 
yas, had the disadvantage of tending to exaggerate 
the speed of combustion, causing bumpy running 


as 


Turning next to the basic prin iple of knock, this 
was vibration, and the questions arose what was 
going to vibrate and why was it going to vibrate. 
Excluding engine knocks due to a loose flywheel, &c., 
it might be the charge itself which vibrated, or the 
frame and walls, or the piston with its connections 
In the latter case, torsional vibration of the 


crankshaft might be set up, independent of its rotation. 
For an automobile engine, a period of 0-01 sec. might 
be estimated for the torsional vibration of the crank- 
shaft with attached pistons, &c., as against 0-001 sec. 
for bending vibrations, while the period for the vibra- 
tion of the walls might be 0-0001 sec. The vibrations 
of the charge itself might be estimated as about the 
same as that of the walls. These figures, although only 
schematic, showed that really extreme speeds of change 
of pressure must be looked for to explain vibrations 
of the walls and of the charge. 

In searching for the causes of extremely rapid 
pressure rises, it must be kept in mind that conditions 
at every point were not the same, the fuel being far 
from homogeneous and the distribution of fuel and 
temperature in the charge being irregular. At many 
points in the charge highly activated molecules might 
develop flame nuclei from which further combustion 
emanated, but thia should considered as 
pressure rise in comparison with true detonation, 
although ultimately it might have the same character. 
Assuming true detonation to be explosive combustion 
progressing with the of sound, a detonating 
vombustion in a petrol engine running at 1,000 r.p.m, 
would be accomplished in about 0-0001 second. It 
appeared that what was generally called detonation 


be a slow 


spec ad 


was actually often nothing more than vibration of 
engine parts caused by repid pressure change, and 
should be called knock, or bumpy running. On the 


other hand, high comprersion could cause a real knock 
in a petrol engine without spark ignition. In the 
authors’ opinion, knock was caused in some cases by 
progressing flame front, 
and in most cases by a simultaneous combustion. With 
petrol engines this might culminate in a severe detona- 
tion ; with Diesel engines only in a slight occasional 
detonation, the knock being of practically the same 
intensity, but the pink of different intensity. rhe 
pink probably corresponded to some kind of detona- 
tion of more local than pressure 

Simul- 
had two 


rapid pressure rise due to a 


a 


a character rise, 


striking the walls as a hammer strikes a bell. 
com pression 


taneous combustion caused by 
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without the development of much heat, leading to the 
second phase. The latter started by simultaneous 
flaming, and might ultimately have the character of 
detonation. There certainly factors besides 
compression which might shorten delay, and which 
might be called accelerators. These would generally 
improve conditions in Diesel engines, but the reverse 
in petrol engines. 

Physical accelerating factors were mixture, tem- 
perature, pressure, spark setting and injection timing, 
swirl and turbulence, and vibration. In discussing the 
influence of pressure, the authors stated that it might 
be expected that the rate of heating the fuel, as ruled 
by pressure, was a preponderant influence on delay, 
but it more probable that the most important 
factor was oxygen concentration. In discussing swirl 


were 


was 


and turbulence, a fundamental distinction should be 
made between a mixing effect, a combustion effect, 
either accelerating or retarding, and a wall effect, 


either cooling or heating. In analysing the movements 


of the charges in different engine types, it was found | 
one | 


movements advantageous in 
respect and disadvantageous in another, each case 
requiring special analysis. With regard to vibration, the 
authors had come to the conclusion that simultaneous 
combustion would often lead to explosive combustion, 
which might be called detonation, and which might 
cause a small overall pressure rise, as well as, more 
locally, an extreme pressure rise, giving a knock on 


that many were 


the walls, and setting them and the charge in vibration. | 


A pink might thus emanate both from the charge and 
from the walls. Vibration of engine parts having 
been started, too, might then be heard as knock or 
bumpy running. Such vibrations might be called 
post-detonation waves. 


The address concluded with a discussion of chemical 
accelerating factors. In summing up, the authors 
stated that in both Diesel and petrol engines the 


number of collisions of activated reagents was decisive, 


and self-ignition might be influenced equally by 
activated oxygen as by activated hydrocarbon. It 
could not be overlooked that in the petrol engine 


unstable peroxide-like compounds formed early during | 


the compression stroke might have influence. 
Cheir presence would at most produce an effect on the 
main phenomenon of auto-ignition of the end 
under Diesel conditions. Detonation might occur in 
any class of engine, and was actually a vibration in 
the air charge due to a local rapid pressure rise. As 
such it was most commonly met with in a pinking 
petrol engine, but it also occurred in Diesel engines. 
On the other hand, knock indicated mechanical vibra- 
tion, mainly of walls, due to the rapid pressure rise, 


some 


yas 


and was inherent to the petrol pink as well as, in 
many cases, to the Diesel process. 
After the paper had been read by the authors, 


Mr. Pomeroy resigned the chair in favour of Mr. D. R. 
Pye. Before calling upon Dr. W. R. Ormandy to 
open the discussion, Mr. Pye said that the authors’ 
work was of particular value in differentiating the 
various types of combustion and in correlating the 
processes that occurred respectively in petrol and 
Diesel engines. Dr. Ormandy referred to the con- 
fusion that existed in the nomenclature of the subject 
covered by the paper, and cited the difficulty of finding 
a definition of detonation in the various references 
made by the authors to this process. 

Mr. R. Stansfield, who followed, said that there did 
not seem to be sufficient proof that cracking actually 
occurred during the delay period. There 
experimental evidence that peroxides or other unstable 
bodies formed during the compression and carly 
combustion stages of a petrol charge, and he would 
suggest that there at present more evidence in 
favour of the older peroxide theory than of the cracking 
hypothesis. In the early part of the paper an argument 
was built up on the basis of auto-ignition temperatures. | 
He suggested that such temperature measurements, 
made without reference to the time of reaction. or at 
best with much longer reactions than existed even in 
slow-speed engines, were not applicable to analyses 
of engine behaviour. The actual measured tempera- 
tures certainly could not be used as a basis for com- | 
parison with the temperatures required in an engine. 
He was surprised at the authors’ opinion that a slight 
degree of knock should be considered not undesirable | 
in a petrol engine. It was true that the H.U.C.R. of 
a given fuel was found by raising the compression ratio 
until the power output to increase. At this 
point a slight knock heard, and any further 
increase in the ratio was accompanied by a power drop. 
Lf, however, a smooth-running fuel were then substi- 
tuted, there a small, but definite power rise to 
the smooth-running curve connecting compression 
ratio with output. The difference was too small to be 
of practical importance in many cases, but at what 
engine speed on full load should this slight knock be 
heard? It might further be asked, where had the | 
necessary allowance gone for carbon formation and | 
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The speaker 
j of opinion that detonation played no part in carbo: 
| removal, but that the latter could be entirely accounte: 
| for, in the case quoted by the authors, by burning 
| the temperature being raised above normal by t! 
heavy knock. This result was confirmed by inspectior 
of the C.F.R. engine under suitable conditions. Th« 
|authors’ view that much of the noise attributed 

| detonation was mechanical, and due to the genera 
| vibration of the engine structure, was confirmed 
comparing a single-cylinder with a multi-cylinde: 
jengine of the direct-injection type, both having ide: 
| tical combustion chamber, piston, and connecting-ro 
|design. The single-cylinder engine thudded heavil 
| while the multi-cylinder model ran remarkably quietly 
}due to its stiffer general and gre 
mass. 

Mr. Pye said the reference by the authors to th 
rather high-pitched note attributable to a sound way 
in the charge was of interest, and he hoped that the. 

bots be able to follow up the suggestion by phot: 
graphing the combustion so as to show the vibratory 
character of the flame. A description was given i: 
the proceedings of the Society of Automotive Engineers 
of a new indicator in which the natural! oscillation 
period of the diaphram was 10,000 per second. Thi 
indicator was therefore capable of recording extreme! 
rapid vibrations in the gas, and by its use photograph- 
had been obtained which were difficult to interpret 
but appeared to show actual flame vibration. Th: 
observed frequencies agreed well with the calculate: 
frequencies so long as the period of the diaphragm was 
well above that of the detonation. Continuing 
Mr. Pye said he could have wished more had beer 
said on one aspect of detonation, viz., the influence of 
tetra-ethyl lead. It was customary to define detona 
tion in terms of pressures and temperatures, but nx 
description of the phenomenon could be considered 
complete which did not attempt to explain how the 
presence of this dope in a concentration of 1 in 100,000 
could completely alter the character of the chemica 
reaction taking place. This was an interesting point 
on which he would be glad f the authors would express 
an Opinion. It had found that in air-cooled 
jaero engines a detonating cylinder was capable of 
communicating 25 per cent. more heat to the walls 
than the same cylinder, at the same speed and power! 
output, when detonation was not occurring. He had 
never seen any satisfactory explanation of this fact. 

Mr. L. J. Le Mesurier said that atomisation, pen 
tration, and distribution were accepted terms whic! 
had been in use for many years for describing condi- 
tions during the injection period, and he could therefore 
see no valid reason for the introduction of the additional 
terms micro and macro mixtures, employed by the 
authors. It was difficult to appreciate why, as stated 
in the paper, delay should cause such disadvantages as 
high consumption, smoke, smell, &c. The particular 
conditions causing bad combustion which were described 
indicated faulty distribution due to excessively fine 
atomisation and probably insufficient turbulence. It 
should not, in his opinion, be ascribed to too short 
delay, as if so, it might be anticipated that the diffi 
culties would be overcome by using a long-delay fuel 
Actually, however, it would appear from the symptom: 
described that a cure would be effected either by a 
change of spray to give more penetration or by an 
increase in turbulence. It was stated in the paper that, 
with retarded injection, delay would increase by lack 
of temperature and pressure. This was probably a 
mistake in terms, as with retarded injection at, say. 
top dead centre, the temperature and pressure would 
be at their maximum and the delay would be a 
minimum. In the later part of the paper prope! 
emphasis had been given to the fact that it was the 
oxygen rather than the pressure which determined 
delay. 

Other contributions to the discussion were made by 
Dr. F. B. Thole and Mr. R. P. Fraser. The former dealt 
entirely with the chemical aspects of the subject undet 
discussion, while Mr. Fraser’s contribution mainly 
related to comparisons between detonation as occurring 
in a long tube and the phenomena in the combustion 
He expressed the opinion that real detonation 
could never take place in the combustion chamber due 
to lack of space. 
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BRITISH STANDARD SPECIFICATION FOR COAL SAMPLING. 
—A new specification, issued by the British Standards 
Institution, for the sampling of large and run-of-mine 
coal, lays down the size of the gross sample to be taken 
and the methods of collection and reduction to be 
employed for coal from chutes, conveyors and wagons, 
both the riffle and the hand methods of reduction being 
described. The committee is unable to recommend 4 
standard method for sampling from heaps, which would 
be generally applicable having due regard to the possit le 
heterogeneous nature of the heap. The specification 
designated No. 502-1933, and copies may be obta ned 
from the Publications Department of the Institution, 
28, Victoria-street, London, S.W.1, price 2s. 2d., post 
free. 
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THAMES TIDES AND LONDON 
FLOODS. 


By E. S. Brttasis, M.Inst.C.E. 


WueEN parts of London were flooded in January, 
1928, it soon became known that a very high tide 
was the chief cause, but that there was at the 
same time a flood in the Thames, so that upland 


water was also concerned. No very clear or concise 


information about the relative parts played by the | 


two causes seems to have been published. The 
tidal part of the river extends up to Teddington 
Weir, 19 miles above London Bridge; Hammer- 
smith is nine miles above London Bridge. At 
Teddington, the river channel has naturally become 
of such a size that it can generally dispose of the 
upland water, but in the tidal portion, or estuary, 
the sea action and the constant backward and 
forward movement of the water have enlarged the 
channel to many times the size at Teddington. 
The estuary is five miles wide where it joins the 
sea below Southend, 800 ft. wide at London Bridge, 
and 500 ft. wide at Hammersmith. 

The heights of the usual tides can, of course, be 
predicted, but they are liable to alter owing to 
wind effects, which are not usually local. Great 
oscillations, or “storm surges” are set up in 
distant seas. The conditions at Southend have 
been investigated by the Liverpool Tidal Institute. 
The report* contains much information. The effects 
of wind on water vary with the depth; a wind 
blowing at low water has more effect than at 
high water. It is not certain “that the water 
will be driven in the direction of the wind; the 
rotation of the earth has to be considered.”” Informa- 
tion about surges and meterological conditions was 
obtained from various places in Scotland and on the 
Continent. The report stated that the maximum 
surge at Southend occurred a little before high 
water, that it caused the tide to rise 5 ft. 1 in. 
above its predicted height, that there is no reason 
to expect higher tides in the future than in the 
past, and that the probability of a further flooding 
would be greatly reduced by raising London 
“defences” by 0-5 ft., and still more by raising 
them 1 ft. A committee of engineers appointed by 
the London County Council recommendedf different 
amounts of raising at different points. A surge 
may cause a fall and then a rise. The surges do 
not often attain their maximum height at or about 
the time of high water. Thus, most of them do 
not cause floods, but they constantly cause tidal 
irregularities. 

4 paper on the tidal portion of the Thames was 
contributed in 1877 by J. B. Redman to the Pro- 
ceedings of the Institution of Civil Engineers (vol. 
xlix). In mentioning that the tidal range at Lon- 
don Bridge is greater than at Southend, he states 
that this makes the Thames a first-class tidal river. 
Owing to the regular funnel shape—the width de- 
creases steadily—and to the momentum of the flood 
tide, the high-water level in going from Southend to 
Tilbury, Albert Dock, London Bridge, Hammersmith 
and Richmond progressively rises, as shown in Fig. 1. 
The time of high water from any of the above 
places to the next is, roughly, half an hour, so that 
the velocity of the tidal wave is from 40 m.p.h. to 
15 m.p.h.—that of the water, however, being only 
a few miles per hour. 


not all occur together. 
of the successive levels of the crest of the tidal 
wave. 


The low-water levels from London to Southend | 5 


| 


differ only slightly. The supply of ebbing water 


to the deep, lake-like and 40-mile-long stream ie 
decreases at its upper end, but the momentum of | 
the lower part keeps it moving, so that its surface ! 





| 


! 








Of course, the levels on, |, 
for instance, the line “high-water spring tide” do | 2 3-3 
The figure shows the path | 
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The times of the tides are also liable to variation. 
| Near high and low water the height is nearly steady 
for a time, and a slight change in level can thus 
The engineers to the Thames 
Conservancy and the Port of London Authority 


affect the time. 


have kindly supplied the data on which Fig. 1 


is based, and also other figures for flood discharges 


at Teddington and tidal levels at other points. 


At intervals all along the channel, at places where 
embankments are insufficient or non-existent, over- 
flows occur when the water level is high. Generally 
the high-water level below London Bridge depends 
almost entirely on the reading of the Southend 
gauge, the upper high-water levels on that and also 
on the reading of the gauge below Teddington weir. 
The weir checks the tidal wave, and thus somewhat 
raises the high-water level downstream of it and 
also that at Richmond. In a very high river the 


water level above the weir is also raised. The 
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gates at Richmond, hung from a _ foot-bridge, 
are lowered only at ebb tide, and are used to 
maintain an upstream water level of 5-75 ft. below 
Trinity high water. 


Taste I. 

Compartment ST TA AL LH HR 
Length, miles . 7 15 10-5 9 6 
Time, minutes ‘< 26 35 28 29 24 
Mean rise in compart- 

ment, ft. .. -- 0°03 0-18; 0°46) 0°90 | 2°03 
Total rise - 0-21 0-67 1-57 3-60 

1 2 3 4 5 


Rise, Southend 


| Southend to London Bridge. 
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affect the water level there. At other places, 
for a given value of Q the rise must be less the 
wider the channel. The tidal levels in Fig. 1 are 
the averages of the three years 1926 to 1928. They 
are measured—up or down—from Trinity high- 
water mark. This is 12-5 ft. above Ordnance 
datum. The mean upland discharge Q in the 
three years above mentioned was about 3,670 cub. ft. 
per second. This, except in the uppermost reaches, 
is small compared with the size of the channel. 
The tidal wave forces its way, by momentum, 
up a narrowing channel. In doing so its surface 
rises, but it gradually loses both velocity and 
volume. It will be seen directly that there is an 
undoubted steepening of the gradient with an 
increase in Q. 

There is difficulty in ascertaining the rises due to 
Q alone. For this a formula has sometimes been 
used. The time ¢ taken by the crest of the tidal 
wave in traversing a river “compartment” is 
known, and also the area A of its water surface. 
When the wave enters the ebb of the stream 
is supposed to be stopped and swallowed up by 
the wave, so that no water flows out of the compart- 
ment, while Q continues to flow in at its upper end. 
Therefore, the mean rise of the water in the com- 

Qt. 
partment is A 
ment up to Hammersmith, when Q = 18,500 
cub. ft. per second, as in the high flood of January, 
1928, was calculated by the engineer to the Port 
of London Authority. ‘The rise for Richmond has 
now been added. The proximity of Teddington 
| Weir is no bar to this. The figures are as given 
in Table I, the letters being the initials of the 
stations. 

The total rise has, of course, to be taken as shown 
in Fig. 2. The water absorbed by the wave is still 
in the river and being carried up; but the rise is 
greater than the mean at the upper and narrower 
end of each compartment and less at the lower 
end, and alineab cde represents actual conditions. 

At the points T A L H R 

The total rises are, ft. 0-21 0-38 1:0 2-35 6-22 
The rise from S to L is 1 ft., and from L to R 
4-22 ft. 

Table II shows the rises obtained from the tidal 
gauges, each read in succession as high-water level 
at the spot occurs. In case 1, Q is negligible and 

the rises may be considered to be wholly due to 
momentum. If they are deducted in the other 
cases, the figures in columns 5 and 7 are arrived at. 
Those of case 5 differ from the formula figures, 
which are 1-0 and 4-22. The formula, apparently, 
fails because the tidal wave reduces the flow Q 
at the lower end of a compartment gradually, not 


The mean rise in each compart- 


TABLE I1.—Acrvuat Rises In Hien Water L&vELs. 





6 7 | ~ 


Rise, London Bridge 
to Richmond. 


No, of Gauge 
ci ; oe Q. Remarks. 
Case. —_—_ After After 

— Actual. deduction Actual. | deduction 

of 2-67. of 1-10. 
Ft. Cub. ft. Ft. Ft. Ft. Ft. 
per sec. 

2-81 300 2-67 -—- 1-10 - | Mean of 10 tides. 

8 3,670 2-69 0-02 1-75 0-65 | Mean of three years 1926-1928. Gauges 
are means of high-water spring tides 
and high-water neap tides. 

13 4°46 10,715 3-06 0-39 2-06 0-96 Mean of 11 tides. 
14 ~ 1-67 14,000- | 3°23 | 0°56 1°82 0°72 Mean of 10 tides. 
| 16,000 
2-50 18,500 3-29 0-62 2-50 1-40 See Fig. 1, uppermost line. Overflows 
| | (Inferred) | Actual rise in column 6, occur, 


only 0-35 ft. 





The effect of the upland water was considered 


rises, and the mean low-water level at Tilbury is by Professor Doodson. He studied the upland 
about 1 ft. lower than at Southend. The Southend | discharge Q at Teddington and the corresponding 
irregularities cause local variations at all places. | difference h between the mean sea levels at London 
Others are also caused by wind, and to some extent Bridge and Southend, both of which vary irregu- 


by variations in the discharges of tributary streams. | 


the Thames. 
* London County Council. 
Standard Levels. 
ige Committee. 


larly. 


The figures show that as the average value 


of Q in a three-month period increased from 
_* Report on Thames Floods. By A. T. Doodson, D.Sc. | 568 cub. ft. to 3,348 cub. ft. per second, h increased 
Weteorological Conditions Associated with High Tides in| from 0-80 ft. to 0-98 ft. 
By J. 8. Dines, M.A. 

Thames Floods Prevention 
Adjourned Report of the Main Drain- 
January, 1930. 


| dealt with are too small. 
deal with the high-water levels. 
| practically on the sea, the upland water cannot! 


The discharges and levels 
It is really necessary to 
Since Southend is 





abruptly, and because while it is doing this it may 
begin to reduce @ at the upper end. As low water, 
say at London Bridge approaches, the upland 
water continues toebb. Just below London Bridge 
a fresh rise begins. As it reaches London Bridge 
the ebbing stream there is slightly headed up and 
its discharge reduced. This process increases, and 
while it is going on the heading-up reaches Hammer- 
smith and reduces the discharge there. Extensive 
observations might enable a new formula to be 
framed, but it would apply only to that compart- 
ment. In going upstream the size and shape of 













338 





ENGINEERING. 


the wave alter. Its volume becomes rapidly less, 
while Q is constant, and it has more difficulty in | 
absorbing Q. In going up the river a place is at| 
last reached where the wave causes no upward 
flow, but only a rise. 

The overflows in case 4 were largely due to the 
higher Southend gauge. Those in case 5 were 
very large, especially in the neighbourhood of Rich- | 
mond. The committee of engineers mentioned | 
above concluded that the rise would not exceed | 
2-50 ft. at Richmond and 1-08 ft. at Hammersmith, 
when the overflows from London Bridge to Rich- 
mond were stopped. At Hammersmith no tidal 
gauge exists. The high-water level at Southend is, 
of course, the main factor in the volume of tidal 
flow at Southend and at the other places upstream, 
but the rise—independently of any due to Q 
from Southend to such other place seems to depend 
only slightly on the Southend high-water level. It | 
is generally obscured by other factors. 

The conclusion arrived at in the Liverpool Tidal | 
Institute’s report is that the probability of a flood | 
in London is at present, perhaps, one in sixty years, | 
and that this will be reduced to between one in | 
120 years and one in 180 years if the defences near | 
and up to London Bridge are raised by 0-5 ft—| 
that is, to 6 ft. above Trinity high water. This | 
amount of raising was recommended by the engineers | 
as being suitable to conditions similar to those of} 
January, 1928, and is being carried out. From 
London Bridge to Putney the level is to be 6-5 ft., | 
and thence to the L.C.C. boundary at Hammersmith | 
7 ft. If the defences up to London Bridge were | 
raised to 6-5 ft. the probability of a flood in London | 
would be from one ip 240 years to one in 540 years. | 
Regarding places upstream of London, it was not | 
properly known in January, 1928, what authority | 
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was really responsible for the defence of such places | 


against floods, although there had been a serious 
flood in 1881, roughly, | ft. lower between Hammer- 
smith and London Bridge than the flood of 1928 ; 
and, as reported by Redman, one nearly as high in 
1873. Such is the British custom of “ muddling 
through.” 
amith are not under the London County Council. | 
Various local bodies are involved. A committee | 
has been inquiring into the question of what} 
Authority should be entrusted with the work. It| 
recommended, recently, the formation of a joint | 
committee, of not more than 15 members, for 
dealing with flood prevention—including further | 
study of storm surges—in the whole of the tidal! 
portion of the Thames. This proposal will need | 
legislative sanction. So far this does not seem to| 
have beenapplied for. ‘The Committee's Report is | 
obtainable from H.M. Stationery Office (Cmd. 4452, 
price 6d, net). 

Higher floods than any of the above have occurred 
at Teddington, but not with a high tide, and the} 
water level below Teddington rapidly decreased. | 
One such flood in 1894, was recorded as reaching | 
37,000 cub. ft. per second on one day, but it is| 
believed to have actually been not more than 33,000 
cub. ft. per second. Much of it must have flowed 
outside the channel. At Hammersmith and London 
no water level exceeding that of 1881 was recorded. 
The Southend level, no doubt, was low; there 
was no gauge there till 1897. 

In the report of the engineers it is stated that 
the local authorities are not at present likely to 
combine and close the overflows below London 
Bridge, and their recommendations are based on the 
assumption that they will be left open, but that all 
above London Bridge up to Richmond will be closed. 
Presumably, the volumes of the last will need 
to be ascertained. Tle discharges over Teddington 
weir have been ascertained and tabulated by the 
engineers of the Thames Conservancy, but the 
volumes brought in by tidal waves, especially 
when the latter are of exceptional height and are 
mixed with floods, are not easy to calculate. 








Launcn or H.M.S. “ Azax.’’—The first-class cruiser, 
H.M.S. Ajax, was launched at the Barrow shipyard of 
Messrs. Vickers-Armstrongs Limited, on March 1 
According to Jane's Fighting Ships, 1933, she is of the 
Leander class, and has been built under the 1931 esti- 


mates. These vessels have a displacement of 7,000 tons, 
a length overall of 554 ft. 6 in., a beam of 55 ft. 2 in., and 
a mean draught of 16 ft. Their armament includes 


eight 6-in., four 4-in. anti-aireraft, and four 3-pounder 
guns, and eight torpedo tubes 





Even now the defences above Hammer- | 
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SUPER-PRESSURE AND _ 30,000-KW.;| Two oil pumps of the gear type are provided, of 
STEAM TURBINES AT THE VALLEY | which the one supplies the bearings at a pressure of 
ROAD POWER STATION, BRAD-| from 10 Ib. to 15 lb. per square inch, and the other 
FORD. | the oil or e 4 yy relays, for ren a 

‘ o | pressure of from 40 Ib. to 50 lb. per square inch is 
(Concluded from page 252.) employed. These pumps are poset, below the 
In view of the large quantity of steam to be| governor, as indicated in Fig. 53. Additional views 

passed, it was decided to employ two throttle valves | are reproduced in Figs. 62, 63 and 64, while Figs. 65 

coupled together by the link-work shown in Fig. 53, | and 66 show the non-return valves through which 

Plate XI. These are controlled by oil-operated| the oil enters the service mains, and the relief 

relays, the pilot valve being coupled up to a| valves which open if the pressure becomes ex- 

floating lever between the governor sleeve and one} cessive. The total oil supply is 1,100 gallons. 
of the valve spindles, as shown in the drawing. As| Three oil coolers, shown in Fig. 67, above, are pro- 
indicated on the right, provision is made for speed | vided, any two of which are capable of cooling the 
adjustment either by hand or by distant control| whole oil supply, even with a circulating water 
from the switchboard. temperature of 85 deg. F. The temperature of the 

The emergency governor used is of the makers’ | oil discharged from the bearings was specified not 
standard eccentric-ring type, and acts by tripping | to exceed 140 deg. F. An auxiliary turbine-driven 

a lever, which, as it moves, carries with it a piston oil pump is provided, which is used for flushing the 

valve, the latter opening up the oil-pressure system | bearings and charging the pressure mains when 

under the stop valves and throttle valves to waste. | starting up the turbine. This auxiliary pump 

Views of this valve both in the normal and the} comes into action automatically in case of apy 

tripped position are shown in Figs. 54 and 55, while | breakdown of the gear pumps. — 

details of the trip lever and emergency governor are| The high-pressure rotor weighs 2-46 tons and 

shown to an enlarged scale in Figs. 56 and 57. |has a critical speed of 3,950 r.p.m. The corte- 
The overload valve comes into operation auto-| sponding figures for the low-pressure rotors are 

matically, being coupled up to the spindle of the | 5-50 tons each and 3,900 r.p.m. The total weight of 
throttle valve shown to the left of Fig. 58, Plate XI. | the turbine complete is 105 tons, or 7-8 Ib. per kW 

A section through this overload valve is reproduced | of rated capacity. 

on the right of the same drawing. It opens up| The alternator was supplied by Messrs. C. A. 

a by-pass when an over-load has to be taken.| Parsons and Company, Limited, of Heaton. 





It 
In order to avoid the risk of temperature dis- | generates three-phase current at 6,600 volts with 
tortions, the steam chests are supported on|a periodicity of 50 cycles per second. It is designed 
counterweights, as indicated in Figs. 59, 60 and | for an output of 30,000 kw. with a lagging power 
61, Plate XI, thus relieving the turbine casing | factor of 80 per cent. At unity power factor its 


of all stresses. efficiency is 96-65 per cent. at maximum load, and 
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DETAILS OF 30,000-KW. TURBO-GENERATOR SET. vy. 
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a vacuum of 20 in. in 3 minutes. Fig. 69, annexed, 


30,000-K W GENERATING SET : BRADFORD. shows one of the two Drysdale Pervac extraction 


MR. THOMAS ROLES, M.LE.E., 





pumps handling the condensate, and on the left 
|the Venturi arrangements provided in this con- 
nection. 

The steam rates and heat consumptions guaran- 
teed, with the plant working with reheating and 
bleeding for heating its own condensate and also 
|for heating the super-pressure boiler feed water 
were as follows :— 


CITY ELECTRICAL ENGINEER. 





| Load in Kilowatts ............| 18,000 | 24,000 | 30,000 

| Steam consumption Ib. per | 

| Kilowatt hour ............+. 

| Heat consumption B.Th.U per 
Kilowatt hour ........0.s06. 


9-77 9-38 | 9-95 





12,760 | 12,270 12,699 








| 


| boiler is controlled and their performance is 
ascertained from the instrument board, an illus- 
tration of which is given in Fig. 70, page 350. 
This board is situated on the turbine floor at 
the steam end of the machine, and consists 
of a flat steel panel jin. thick, which is 
| divided into three sections and in front of which 
is a desk. The left-hand section is 2 ft. 8 in. wide, 
and 8 ft. 4 in. high, and on it are mounted a watt- 
meter showing the station load in megawatts 
and gauges indicating the steam pressure at the 
|high-pressure governor, at the turbine exhaust, 
|and at the de-superheater outlet. Below there is a 
|duplex gauge showing the pressures at the super- 
heater outlet and the turbine stop valve, an indi- 
cator enabling the temperatures in the alternator 
windings and coreplates to be ascertained, a boiler 
|load indicator, and one for the governor oil relay 
| pressure. In the centre of the panel are recording 
instruments on which the main steam pressure and 
the exhaust steam flow from the turbine are 
recorded, while below these again are a recorder 
for the high-pressure steam temperature, and an 
exhaust steam-flow integrating meter. The centre 
section of the board, which is 5 ft.wide and 8 ft. 11 in. 
high from the floor to the top of the curved portion, 
contains the boiler instruments, the draught 
gauge being at the top, with the alarm for the 
alternator air inlet and outlet on each side. Below 
the draught gauge is a flue-gas temperature recorder, 
while on each side of this are thermometers recording 
the temperature of the air at the alternator inlet and 
outlet, and a CO, indicator and recorder. The 
line of instruments visible in the centre of the 
panel in the illustration are distance thermometers 
for indicating the temperatures of the steam, of the 
ventilating air and water in the alternator cooling 
circuit, of the flue gas and preheated air, and of the 
feed water at different points in the system. The 
instruments on the right-hand section, which is the 
same size as that on the left, comprise a watt-meter 
showing the alternator output, below which are 
| three gauges indicating the pressures at the outlet of 
| the de-aerator extraction pump at the outlet of the 
low-pressure feed pump and at the outlet of the 
high-pressure steam-driven feed pump _respec- 
| tively. The pressure at the outlet of the electrically- 
driven high-pressure feed pump is shown on the 
|next gauge, below which are indicators for the feed- 
water flow and the heat-exchanger return flow. 
The oil pressure in the lubricating system is indicated 
on the gauge, visible between these two instruments, 
while the four recorders in the centre and on the 
lower part of the panel, record the feed water flow 
and the return flow from the heat exchanger, and 
integrate these two quantities. 
| On the left hand of the desk are the ammeters 





Fic. 69. VenturI Meter aND Extraction Pump. land switches controlling the motors driving the 


95-6 per cent. at a load of 18,000 kw. With an 
80 per cent. lagging power factor, the corresponding 
figures are 96-25 per cent. and 95-37 per cent. 
The total weight is 112} tons. 

; The condenser was constructed by Messrs. English 
Electric Company, Limited. It is designed to take 
1,850,000 gallons of circulating water per hour and 
to condense as a maximum 268,740 Ib. of steam per 
hour. With this load a vacuum of 28-7 in. was 
guaranteed with a circulating water temperature of 
65 deg. F., and of 27-64 in. with a water tempera- 
ture of 85 deg. F. It has 11,380 tubes 15 ft. 10} in. 
long. The inlet end of each tube is expanded into 
the tube plates in a manner to facilitate stream 





| induced-draught, forced-draught and secondary-air 
line flow, and the outlet end is ferruled and packed | fans, as well as the two stoker motors. These 
with Crane’s metallic packing. The condenser | switches enable the operator to start, stop, and vary 
has a total cooling surface of 35,000 sq. ft. The the speed of these motors. On the right-hand side 
water speed in normal working is 5-91 ft. per|are five switches for controlling the electrically- 
second, and the total friction head is 13 ft. It| operated steam valves through which high pressure 
weighs 105 tons. Three Breguet air extractors | steam is supplied to the turbine and reducing valve. 
by Messrs. Hick, Hargreaves and Company, Limited, | The reducing valve itself, the turbine exhaust valve, 
are provided, two being shown in Fig. 68, above. | and the reheater outlet valve are also controlled 
Two are of the two-stage type for normal operating | from this position. 
conditions, each being capable of withdrawing} The switches and electrical gear for operating the 
85 lb. of air per hour, and having a steam con- | valves were manufactured by Messrs. James Tate and 
sumption of 1,080 lb. per hour. The third air Company, Limited, Bradford, and are arranged so 
extractor is of the single-stage type and is used for | that when the handle is moved to the open position, 
starting-up purposes. It is capable of producing | steam is admitted to a by-pass before the main 
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valve opens. Electrical interlocks ensure that this 
sequence is always followed. The equipment for 
operating the reducing valve illustrated in Fig. 6, 
page 84, ante, comprises the gear itself and a 
controller with four operating positions, viz., open, 
automatic, hand and shut. There is also a trip 
switch on the turbine, which is operated by 
oil pressure and has two positions depending on 
whether the set is running or stationary. When the 
turbine is running, this switch brings in the four- 
point controller, while when the turbine is shut down 
it automatically changes over the reducing valve to 
automatic control. In addition, there is a switch 
which enables the reducing valve to control the 
pressure automatically. This switch is operated by 
the hydraulic piston illustrated in Fig. 71, page 350, 
to which the boiler pressure is applied through a 
cooler, so that it is under the influence of water an 

not steam. . ‘a ov 

This piston is coupled to a switch head with 
high- and low-pressure steam contacts, and these 
contacts are so arranged that when the pressure 
varies by 12 lb. per square inch up or down, a 
movement of the reducing valve takes place and the 
variation is checked. If, however, the variation is 
too rapid to be checked in this way when the 
difference reaches 25 lb. per square inch, either up or 
down, the valve is travelled continuously until the 
pressure is brought within the range of the inter- 
mittent gear. A system of indicating lamps is 
provided to show when the reducing valve is fully 
open or fully shut, and whether it is being controlled 
by the turbine switch or automatically. A view 
of the contactor gear is given in Fig. 73. 

On the front of the desk are three switches for 
controlling the motors driving the dampers on the 
induced and forced-draught fans, and for cutting 
out the alarm, which operates when the cooling 
air for the alternator fails. 

The panels, which are painted a dull black, are 
surrounded by a stainless-steel beading and are 
mounted on a cast-iron curb. The top is enclosed 
in a dust-proof sheet cover and an access door is 
provided on one side to the back of the board, 
which, being 2 ft. 10 in. deep, is easily accessible. 
All the instruments have a dull black finish and 
are of the flush type. In the foreground of Fig. 70 
is the main stop valve to the turbine, and on the 
left is the electrically-controlled reducing valve, 
which is operated automatically by the piston 
switch described above. 

The instrument board for the 30,000-kW set 
is also situated on the turbine floor level adjacent 
to the machine. As can be seen from Fig. 72, it 
is of sheet steel 9 ft. long by 8 ft. 2 in. high and the 
upper portion consists of a single plate 5 ft. 2 in. 
high and } in. thick. Along the top are a draught 
gauge for the ventilating air, and gauges indicating 
the pressures at the condensate steam booster 
pump discharge, at the outlet from, and inlet to, the 
evaporator, at the steam inlets to the crude water 
heater and both heat exchangers, of the low pressure 
steam at the heat exchanger, at the high-pressure 
cylinder exhaust and at the extraction point after the 
fourth stage. On the left are a twelve-way indicat- 
ing thermometer for the stator and air and water 
inlet and outlet temperatures, a visual and audible 
alarm for the latter, a stator ammeter and a lamp 
and horn indicator for calling attention to any 
failure of the condensate extraction pump. In the 
centre are a Dionic conductivity tester for the 
condensate, a Kenometer showing the vacuum 
at the condenser inlet and a Venturi water meter 
for the condensate, while on the right are steam 
recorders. Electrical controllers for operating the 
two steam valves from the main steam range to 
the turbine are placed at the bottom of this panel 
on each side of the main steam gauge. All the 
instruments are arranged for back connection 
and are finished in black and nickel. The panel 
is painted in dull black finish and is surrounded 
by a stainless-steel beading. Access to the gauge 
cocks is obtainable through the three doors under 
the panel. Both boards were manufactured by 
Messrs. Frederick Fox, Limited, Bradford, to the 
designs of Mr. Roles. 

Up till January 9, the 


1934, super-pressure 


turbine set had run 4,894 hours and generated a 
The 30,000-kKW set up 


total of 10,369,300 kWh. 
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till the same date had run 10,760 hours, and the 
kilowatt hours generated were 177,622,000. 

In conclusion we wish to acknowledge our in- 
debtedness to Mr. Thomas Roles for permission to 
describe this interesting installation and for assist- 
ance in the preparation of this article, and to Messrs. 
The English Electric Company, and especially to 
Mr. J. P. Chittenden, who was responsible for the 
design of the turbines, for furnishing the drawings 
which we have been permitted to reprdouce, and for 
much other assistance. 








THE INSTITUTE OF METALS. 
(Concluded from page 329.) 


CONTINUING our report of the twenty-sixth 
annual general meeting of the Institute of Metals, 
held on Wednesday and Thursday, March 7 and 8, 
at the Institution of Mechanical Engineers, London, 
we have now to deal with the second, third and 
fourth contributions considered on Wednesday 
afternoon, March 7, and with the final session of 
the meeting, which took place on Thursday 
morning, March 8. 


Viscous Properties or Evrecrics anp Sort 
METALS. 


© 
The second paper on the agenda on Wednesday | 


afternoon bore the title, “The Viscous Properties 


of Extruded Eutectic Alloys of Lead-Tin and Bis- | 


muth-Tin.” The author, Mr. C. E. Pearson, when 
presenting his contribution, stated that the present 
investigation had been carried out on the eutectic 


alloys of high-purity lead and tin (37 per cent. of | 
lead) and of bismuth and tin (44 per cent. of tin). | 


Billets, 3 in. in leagth and 1-25 in. in diameter, 
had been cast and then had been subsequently 
extruded into rods 0-25 in. in diameter. Rods, 
both in the freshly-extruded condition and also 
after ageing and annealing treatments, had been 
subjected to prolonged loading in tension. Elonga- 
tions up to 2,000 per cent. on 4 in., had been 
obtained, and it nad been shown that deformation 
took place at a uniform rate, which was greatest 
in freshly-extruded rods and decreased with age or 
on annealing. The viscosity possessed by the 
alloys was not that of simple liquids, but resembled 
that shown by some disperse systems in which the 
viscosity coefficient was a function of the stress 
causing flow. The locus of viscous flow was found 
to be at the intercrystalline boundaries. It was 
particularly pronounced in these extruded alloys 
owing to the persistence of a very small grain-size 
after recrystallisation. Measurements had been 
made which appeared to relate the decrease in the 
viscous property on ageing or annealing with an 
increase in the grain-size. 

Dr. Moore then stated that the third paper on 
the agenda, namely, ““A Note on Some Fomule 
Concerning Viscous and Plastic Flow in Soft 
Metals,” by Dr. E. W. Fell, would be taken as the 
first contribution to the discussion on Mr. Pearson’s 
paper. He therefore called upon Dr. Fell to present 
his contribution to the meeting. This dealt with a 
certain type of flow observed in soft metals, including 
eutectics. In particular, the flow of the metal 
in a prolonged ball-hardness test was compared 
with the flow in tensile test pieces under a constant 
stress per unit area of cross-section. As the title 
of the paper implied, the subject was dealt with 
on mathematical lines, the author discussing a 
formula contained in a paper, on the ball-hardness 
and cold-working of soft metals and eutectics, 
read before the Institute in 1928 by F. Hargreaves, 
and comparing the results obtained by Hargreaves 
with those which had just been placed before the 
meeting by Mr. Pearson, with regard to the flow 
of the metal. The meaning and limitation of various 
formulz were discussed. 

Mr. R. Chadwick, who followed Dr. Fell, stated 
that he had been much struck by the resemblance 
in physical properties between these highly cold- 
worked eutectic alloys and the properties of heavily- 
deformed zinc, which he had described in a paper 
read at the previous annual meeting of the Institute. 
The recrystallisation of the zinc took place much 
more rapidly, but the same decrease in the property 
of viscous flow occurred with recrystallisation, 
accompanied in a similar manner by an increase in 





| the work of Andrade had been strangely overlooked 


Brinell hardness. In the testing of this highly- 
deformed zinc, an elongation of only about 70 per 
cent. had been shown in a normal tensile test, but 
in the creep tests, under smaller loads, elongations 
of from 300 per cent. to 400 per cent. had frequently 
been obtained. He would like to ask Mr. Pearson 
whether he considered extrusion to be the most 
suitable method for obtaining this highly-worked 
viscous condition. In some experiments on a 
sample of extruded solder, he (Mr. Chadwick) had 
obtained 120 per cent. elongation under rapid 
tensile testing. With a carefully cold-rolled sample 
which had received 97 per cent. reduction from the 
cast state, he had obtained 350 per cent. elongation 
under the same conditions. 

Mr. F. Hargreaves asked whether soft eutectics 
behaved differently in fundamental respects from 
pure metals and solid solutions. A straightforward 
survey suggested that they did, particularly with 
regard to recrystallisation after cold work. In 
this direction they showed a great difference. 
After heavy working, soft eutectics underwent such 
rapid changes that it was difficult to follow these 
with the Brinell test. The testing, in fact, should 
be carried out at the same time as the working. 
A subsequent speaker, Dr. N. P. Allen, stated that 
it had been established by Hanson and Wheeler that 
viscous flow could occur in a single crystal. Viscous 
flow was a property of the metallic crystal, although 
it certainly appeared not to be the same thing as 
the viscous flow which took place in liquids. 

Mr. E. H. Bucknall referred to the decrease in the 
viscous property of the alloys on ageing or annealing, 
and pointed out that the author had found that 
annealing for five hours at 100 deg. C. seemed to 
have more effect than ageing for seven days at 
room temperature, while annealing at 175 deg. C. 
for two hours appeared to have a greater effect 
than ageing for 37 days at room temperature. In 
closing the discussion, Dr. C. H. Desch said that 





by many workers in this field, and he was glad that 
the author had consulted his researches. Andrade 
had been the first to employ constant stress for work 
of this kind, and the apparatus involving a hyper- 
bolic drum, used by Mr. Pearson, was similar in prin- 
ciple to that of Andrade. In the course of a very 
brief reply, Mr. Pearson expressed his gratification at 
the interest awakened by his paper, and stated that 
the flow which took place in these eutectic alloys 
had been noticed in the course of other work, and 
had appeared worthy of investigation in detail. 


CasTABILITY OF TERNARY ALLOYS. 


The last paper on the agenda on Wednesday 
afternoon was a contribution by Professor A. 
Portevin and Dr. P. Bastien, on the ‘ Castability 
of Ternary Alloys.” In the absence of the authors, 
the contribution was placed before the meeting by 
Dr. R. Genders. The authors stated that the 
ability of a molten metal or alloy to fill a mould 
completely was termed “ castability”; it could 
be determined by ascertaining the length of a spiral 
cast-iron mould filled by the metal under pre- 
determined casting conditions. The castability of 
a pure metal was a linear function of the difference 
between the pouring temperature @ and the melting 
point F; the slopes of the castability (@— F) 
curves varied with the viscosity of the metal. The 
castability of binary alloys varied with the solidifi- 
cation range and with the mode of crystallisation, 
being greater when polyhedral crystals separated 
than when the primary crystals were dendritic. 
Maximum castability occurred with the eutectic 
composition and minimum at the limit of solid 
solubility. The castability of ternary alloys varied 
inversely with the primary solidfication range, and 
in cases in which this was nil (i.e., along the binary 
eutectic lines in the ternary system), it varied with 
the secondary solidification range, reaching @ 
minimum at compositions corresponding with the 
transition from two-phase fields to three-phase fields. 
The castability test provided a method for choosing 
alloys with good casting properties and with a large 
margin of safety in casting. It provided a method 
for controlling the casting temperature for a given 
casting, and also a means of choosing mixtures for 
moulds and a method of selecting mould tempera- 
tures. Speaking generally, it was possible by the 
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castability method to study and control one factor 
in foundry practice while keeping the other factors 
constant. 

Professor A. von Zeerleder, who was the only 
speaker in the discussion, stated that he had 
employed this method for the practical determina- 
tion of the castability of different alloys, and more 
particularly certain light alloys, among them pure 
aluminium; Anticorodal (an alloy of aluminium 
containing 2-5 per cent. of silicon, 0-6 per cent. 
of manganese and magnesium, and 0-3 per cent. 
of iron); a 5 per cent. silicon-aluminium alloy ; 
and Alpax. His colleagues and himself had 
obtained marked differences in the lengths of the 
spirals with these alloys, and had also made an 
extensive study of the influences of metal tempera- 
tures and mould temperatures upon the castability 
of the alloys. Furthermore, useful relations had 
been established between the castability, under 
varying conditions, and the corresponding tensile- 
strength and elongation values and microstructures 
of the alloys. At this stage, the President adjourned 
the business proceedings until 10 a.m. on the 
following day, Thursday, March 8. 


ALLOYS OF SILVER AND BERYLLIUM. 


When members reassembled for the final 
business session of the meeting on the morning of 
Thursday, March 8, Dr. H. Moore, the President, 
again occupied the chair. The first paper con- 
sidered bore the title ‘‘ Alloys of Silver and Beryl- 
lium.” It was by Mr. H. A. Sloman, who, in 
presenting it, stated that the constitution of the 
whole range of alloys in the silver-beryllium system 
had been redetermined by thermal and micro- 
graphic analyses, as a result of which modifications 
and amplifications of Oecesterheld’s original con- 
stitutional diagram of 1916 were put forward. The 
tarnish-resisting properties of beryllium, which 
were due to the formation of a very tenacious self- 
healing surface oxide film had already led some 
previous workers to consider the possibility of its 
application to silver and its alloys in order to render 
them stainless. Some work had accordingly been 
done in this direction, and, after preliminary in- 
vestigation, three “‘ standard” silver alloys, con- 
taining, respectively, 0-52 per cent., 0-90 per cent., 
and 0-41 per cent. of beryllium, had been studied. 
Exposure at 25 deg. C. in a humid atmosphere, 
containing 0-005 per cent. of hydrogen sulphide, 
for 24 hours, had left the alloys practically un- 
altered while standard silver specimens had been 
discoloured. The alloys had then been subjected 
to the action of vinegar, fruit juices and vegetable 
liquors. While not completely resistant, they 
withstood these conditions more satisfactorily 
than did specimens of standard silver. In appear- 
ance and colour, the new alloys were almost indis- 
tinguishable from pure or from standard silver. 
Moreover, in melting temperature, casting, and 
general working properties they resembled standard 
silver very closely. 

Professor R. S. Hutton, who opened the dis- 
cussion, said that the question of a tarnish-resisting 
silver was one of very great importance to the 
world. It was, however, very difficult to produce 
a really good alloy of this type, and when a new 
tarnish-resisting silver was put forward its merits 
should be thoroughly studied from the very com- 
mencement. The demands made by the silver 
industry upon a tarnish-resisting silver were very 
many indeed and some of these were difficult to define 
as they were of an esthetic nature. The exact 
tone and colour of the metal, for instance, were of 
primary importance, and he was disappointed to find 
that in a paper emanating from the National 
Physical Laboratory where such tests could be 
carried out, no information was given regarding 
colour, reflectivity, appearance, &c. Again, the 
workability of the beryllium-silver alloys had been 
dismissed in one small paragraph in the paper. In 
the industry, the working of the silver made exceed- 
ingly severe demands on the properties of the metal, 
and some alloys put forward in the past had been 
unsuccessful on account of difficulties encountered 
in this direction. Moreover, such processes as 
finishing and polishing must be readily carried out 
at economic cost and to the satisfaction of experts. 
lhe brazing and soldering of the alloys was another 


important matter which had not been mentioned. 
Altogether, the silver trade would make very 
exigent demands upon any suggested new material 
and these could only be satisfied by a very detailed 
investigation. There was also an economic con- 
sideration ; if a tarnish-resisting alloy was success- 
fully brought into use, the large stocks of finished 
silver articles in warehouses, and elsewhere, would 
|immediately become obsolete. 

| Captain R. H. Atkinson said that for some years 
|past he had done work on the palladium and 
rhodium plating of silver. The silver manu- 
facturers were conservative and, in the matter of 
| colour, were very hard to please. They considered, 
for instance, that a silver surface plated with 
|platinum was “black.” The “ whiteness” of 
silver was to them a matter of supreme importance. 
Nevertheless, they had at the back of their minds 
the success which had attended stainless steel and 
were expecting that sooner or later a non-tarnishing 
silver would be discovered. Dr. C. J. Smithells, 
who spoke next, said that his firm had been asked 
to design a furnace for the bright-annealing of 
silver. Silver tarnished when it was annealed in 
air, and it was a difficult matter to anneal the metal 
in such a way that it remained bright. He would 
be interested to know if the beryllium-silver alloys 
would be capable of being bright-annealed in air. 
He did not think that the existence of large stocks 
of any commodity would be a serious bar to the 
development of a new and improved material. 
People at large were conservative and the introduc- 
tion of improvements was usually slow. Con- 
sequently stocks would long be exhausted before a 
new alloy became firmly established. Professor 
Hutton here interposed with the remark that he 
did not consider the silver industry was really 
backward. All silversmiths wanted to know was 
that a material would fulfil all their demands | 
and that when an alloy was suggested to them, | 
something better would not be put forward some 
weeks or months later. 

Dr. W. H. J. Vernon stated that the dimensions 
of the specimens precluded reflectivity measure- 
ments on the lines suggested by Professor Hutton. 
Moreover, the specimens in the present research 
had been prepared by ordinary metallographic 
processes, and surface conditions had an enormous 
importance in reflectivity tests. The next speaker, 
Dr. C. H. Desch, said that the research had been 
conducted under the auspices of the Minor Metals 
Committee of the Metallurgy Research Board. 
In Germany vast sums had been spent on the 
development of beryllium with very small results, 
and the Metallurgy Research Board did not feel 
that it was justified in proceeding with the work 
beyond the present stage. If, however, the silver 
industry were interested in the tarnish-resisting 
silver alloys, and the tests so far had been sufficiently 
interesting to warrant further work, they should 
contribute to the cost of the research. 

Mr. Sloman, in his reply, said that Dr. Desch 
had stated the present position. In other words, 
the work had been cut short when it was definitely 
incomplete. Reflectivity tests could not be carried 
out at the time of the investigation because, as 
Dr. Vernon had said, the specimens were not large 
enough. At a later date he had made larger 
specimens, and these were now undergoing a test 
and the results would be available in due course. 
Dr. Smithells’ question as to whether beryllium- 
silver could be annealed in air without tarnishing 
could not be answered with certainty because he 
had done all his annealing in vacuo. He did not 
think, however, that a standard silver-beryllium 
alloy could;be annealed in air and remain untarnished. 


TRANSVERSE TESTS ON ALUMINIUM-ALLOY Bars. 


A contribution from Messrs. C. E, Phillips and 
J. D. Grogan on “ Transverse Tests on Sand-Cast 
Aluminium-Alloy Bars” was next considered. Mr. 
Phillips, who read the paper in abstract, said that 
the present investigation had been carried out to 
determine the value of the transverse test in the 
measurement of the ductility of alloys of low 
elongation. The alloys employed comprised Y-alloy, 
3-per cent. silicon, 4-per cent. copper-aluminium, 
and 4 per cent. copper-aluminium alloys, providing | 
a series covering a wide range of ductility. 


| would not be altered in any way. 


|0-5 per cent. to 1 per cent. 


They were made from commercial aluminium in 
Salamander crucibles, the melt being treated with 
carbon tetrachloride and raw nitrogen to remove 
dissolved gases. From the results obtained the 
transverse test did not seem to yield any informa- 
tion concerning ductility which was not obtained 
equally readily from the tensile test when a high 
degree of accuracy of measurement was available ; 
in fact, the tensile test appeared to be preferable 
to the bend test. 

Dr. A. G. C. Gwyer, who opened the discussion, 
said that while the paper appeared to put forward 
negative results, it was, nevertheless, a record of 
careful work and the tests were most conclusive ; 
metallurgists could now feel satisfied that the 
application of the transverse test to cast aluminium 
alloys was of little or no value and possessed no 
advantages over the tensile test. Some time ago 
the British Standards Institution had specified 
chill-cast bars for tensile tests. Afterwards, and for 
sound reasons, they had departed from the chill- 
cast bars and had adopted sand-cast bars. Whereas, 
however, in the chill-cast bars an elongation had 
been specified, when sand-cast bars were adopted 
the elongation was too small to be specified, and 
it had then been suggested that possibly a deflection 
or transverse test might be of value. Fortunately, 
the authors had cleared this point up. 

Mr. G. Meikle said that one trouble with the 
tensile test was that when elongations of the order 
of 3 per cent. or 4 per cent. were obtained with 
certain alloys, the fracture was such that it was 
sometimes very difficult to put the two pieces of 
the broken test-piece together again. In such cases 
the transverse test would be useful. He would like 
to know whether there would be any difficulty in 
adopting a longer test bar—say 12 in. in length, 
similar to that used for cast-iron. In closing the 
discussion, Dr. H. Moore said that there was no- 
body in this country which was specifically con- 
cerned with methods of testing, and questions of 
this kind might be placed before one of several 
bodies. The paper had proved conclusively that 
the transverse test was unsuitable for aluminium 
alloys. It could not be denied, however, that this 
test was of value in the case of cast-iron, and there 
must be good reason for this. 

Mr. J. D. Grogan, in his reply, stated that the 
question of scale was an important one in the trans- 
verse test. Two types of deformation were involved, 
namely, the plastic deformation, with which metal- 
lurgists were concerned, and the elastic deformation. 
In the tensile test the elastic deformation was not 
seriously affected by scale. If the length of the 
test-piece were doubled the elastic deformation 
would be doubled, and if the cross-section of the 
test-piece were changed the elastic deformation 
In the transverse 
test the position was very different. In this test 
the elastic deformation at fracture was proportional 
to the cube of the length, and the cross-sectional 
area was an important factor in elastic deformation. 
When using the bend test one could, by choosing 
or altering the dimensions, alter very appreciably 
the total deflection measured at fracture. Mr. 
Meikle had referred to the difficulty of putting 
together the two broken pieces of a tensile-test 
specimen. In brittle specimens the jagged fracture 
did prevent the two ends from being put together, 
but as the ductility increased this difficulty tended 
to decrease, hence the measurement of elongation 
was more accurate when it was 5 per cent, or 
6 per cent. than when it was in the region of only 
The casting of a bar 
longer than 8 in., for use in transverse tests, intro- 
duced difficulties, and in cases in which the persons 
concerned were not prepared to equip themselves 
with the requisite apparatus of high accuracy it 
was better to employ the tensile test-piece. 


Tue Coprper-IrRon-Stuicon ALLoys. 


“ The Constitution of Copper-Iron-Silicon Alloys ” 
was the title of the next paper taken. It was by 
Professor D. Hanson and Dr. E. G. West, and was 
presented to the meeting by the latter. The authors 
stated that the constitution of alloys containing up 
to 8 per cent. of iron and 8 per cent. of silicon had 
been examined. The solubility of iron in copper 
was decreased by the presence of silicon. Over the 
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greater portion of the range of compositions 
examined, iron existed in the alloys as such, con 
taining only a small amount of silicon and copper 
in solution ; its solubility in the solid state decreased 
rapidly with fall of temperature and became very 
small below 700 deg. C. The shape of the liquidus 
and solidus curves had been determined, and the 
changes occurring in the system during the process | 
of cooling from the liquid state had been ascertained. 
The constitution of the alloys suggested the possi- | 
bility of modifying their mechanical properties by | 
heat treatment. | 

Dr. J. L. Haughton thought that the authors | 
should have included a drawing of their ternary | 
model and also some vertical sections through it, 
in addition to the horizontal sections they had | 
given. The next speaker, Mr. E. H. Bucknall, | 
said that the authors had employed a gradient | 
furnace for their cooling-curve and heating-curve 
determinations. This was a new and rather attrac- 
tive method. Mr. A. J. Murphy, who spoke next, 
wsked whether the alloys were sluggish in becoming | 
homogeneous on annealing or whether they were | 
somewhat speedy. In connection with their experi- 
ments for the determination of the solidus the 
wuithors had said that small specimens men 
4 in. by } in. by } in. had been maintained at 
certain temperatures for 15 minutes and quenched. 
This appeared to be rather a short time, and the | 
solidus would be different from that given if | 
sufficient time had not been allowed for equilibrium | 
to be attained. The next speaker, Dr. M. L. V. 
Gayler, said that there was no evidence in the 
authors’ diagrams of y or a iron; fields were just 
labelled “iron,”’ yet the y and a changes must take 
place. 

Professor Hanson, in reply, said that vertical 
sections through a ternary model were confusing 
and had little or no quantitative meaning. For 
sections to be of any use, they must be horizontal. 
The alloys were sluggish at high temperatures and 
annealing times had to be prolonged, but in deter- 
mining the solidus, once homogeneity had been 
obtained, the diffusion was quick. In the circum- 
stances the heating for 15 minutes prior to quenching 
had been long enough. They had not investigated 
the y to a changes in the iron, but apparently, 
these were of secondary importance. There could 
not be very great changes in solubility when iron 
changed from y to a. 
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The last paper considered dealt with “Trans-/|than 1 cm. in diameter, into his furnace. 


formations in the Copper-Palladium Alloys.” The | six alloys could be examined at one time. 


author, Mr. R. Taylor, stated that he had examined 


per cent. of palladium, by thermal, micrographic, 


and electrical-resistance methods. The determina-| Alloys of Magnesium in Nickel,” 
tion of the electrical resistance-temperature curves | Haughton and Mr. R. J. M. Payne, were formally 
had been carried out with a much slower change of | presented, and it was stated that they would be 
temperature than had previously been employed. | printed in the forthcoming March number of the | 
The occurrence of two transformations at 10 to 30 | Monthly Journal of the Institute. 
announced that the Publications Committee and 
the Council of the Institute would like to learn | proceedings. 
types of electrical resistance curve, had been con- | from members their opinions regarding the change | to the Post Office Engineering Research Station, 
which had taken place in the method of publica- | Dollis Hill, London, N.W.2. 
tion of the papers. The present meeting was the | station, it will be recalled, was given in ENGINEERING, 


atomic per cent. and 35 to 50 atomic per cent. 
palladium, respectively, and associated with different 


firmed. The only speaker in the discussion was 
Dr. J. L. Haughton, who asked questions regarding 
Mr. Tavlor’s method of measuring resistivity. The 
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| latter replied that with the method employed, he had ; the papers having appeared in the last four issues 
been able to get 12 tubes, each of which was less |of the Monthly Journal, sent to every member. 
Thus | Votes of thanks were then accorded to the authors 
lof all the contributions, to the Institution of 
The last two papers on the agenda, namely, | Mechanical Engineers for the accommodation they 
copper-palladium alloys containing wp to 55 atomic | “ The Malleability of Nickel and Monel Metal,” by | had kindly afforded for the business sessions, and 
Mr. O. W. Ellis, and “The Constitution of the | to all others who had contributed to the success 
by Dr. J. L.|of the meeting. Announcements that the May 
Lecture would take place on May 9, when Professor 
E. K. Rideal would deal with the subject “ Gases 
and Metal Surfaces,” and that the autumn meeting 
would take place in Manchester, it was anticipated, 
from September 3 to 6, terminated the business 
In the afternoon a visit was paid 


A description of this 


first for which no advance copies had been issued, | vol. cxxxvi, page 471 (1933). 
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Fie. 5. 


OIL-SEED HANDLING AND STORING 
PLANT AT LIVERPOOL. 


AN interesting piece of reconstruction work has 
recently been carried out in the old grain warehouses 
it the East Waterloo Docks, Liverpool, by Messrs. 
Overstall and Sons, Rawtenstall. The warehouses 
were built in 1868, and aroused considerable interest 
at that date from their size and exceptionally solid 

mstruction. They were, as a matter of fact, illustrated 


ind described in ENGINEERING, vol. vi, page 11 (1868). 
hey are situated, in separate blocks, on three sides of the 
The block with which we are now concerned 


dock. 
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Weighing Machine Hopper 


BarGE-DISCHARGING ELEVATORS IN OPERATION. 


is that on the town side of the dock, and consists of 
a building 642 ft. long by 68 ft. wide inside, divided 
transversely into six sections. The fagade is broken 
by two towers originally housing the elevators. There 
are five storage floors above the ground floor, and a 
machinery platform over the top floor. 
altered conditions in the flour milling industry, many 
of the mills on the Mersey and inland canals now 
having their own grain intake elevators, the amount 
of grain stored for transit has diminished during the 
last twenty-five years and, in consequence, an increasing 
amount of warehouse space has become available. 





Messrs. J. Bibby and Sons Limited, seed crushers, 


Owing to | 
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Liverpool, accordingly took over the two centre sections 
of the building in 1923, as storage space for oilseeds, and, 
later on, two end sections. These were equipped with a 
barge-discharging elevator, portable band conveyors 
)on the quay, a main intake elevator, a weighing 
machine, and band conveyors on the machinery plat- 
|form. The recent extensions to be described and 
illustrated in Figs. 1 to 5, opposite and on this page, 
refer to the two remaining sections, Messrs. Bibby now 
| occupying the whole building. 

| These two sections were used for flour milling for 
many years, and the preliminary work involved the 
|dismantling and removal of the milling machinery, 
|timber grain-silos, engine and boiler, &c., and the 
| restoration of the floors. The new handling equipment 
|comprises a second barge-discharging elevator, port- 
able conveyors on the quay, main and secondary intake 
elevators, a bulk weighing machine, and band conveyors 
on the machinery platform. Reference to Fig. 1, oppo- 
site, will show the position of the two barge-discharging 
elevators, whilst their construction will be clear from 
Fig. 2 and Fig. 5, annexed. The elevator proper 
|is suspended by trunnions from a jib, the height of 
which can be altered to suit the position of the barge, 
the elevator remaining vertical as the inclination 
alters. The drive is by means of a motor, with flexible 
cable connections, attached to the elevator trunk. 
The seed is discharged into a telescopic chute, down 
which it flows on to two sets of portable conveyors, 
30 in. wide, situated inside the warehouse on the 
ground floor. These deliver it to the boots of the two 
main intake elevators in Nos. 1 and 2 towers, shown in 
Fig. 1. Vertical sections of Tower No. 1 are given 
in Figs. 2 and 3, this tower housing the new plant. 
The main intake elevator extends right to the top of 
the tower and discharges into a receiving hopper A, 
fitted with hydraulically-operated feed valves B, 
over the bulk weighing machine C. After weighing, 
the seed passes into a dump hopper D, and is thence 
transferred to the boot of the secondary elevator E, 
which discharges into a system of chutes F, by means 
of which distribution is effected. 

It will be noticed from Fig. 2 that the tower is 
divided by a vertical wall into two compartments. 
The rear compartment was originally occupied by an 
elevator of the single-bucket type, the bucket being 
filled at the quay, hoisted and emptied into a weighing 
machine at the top of the tower. This somewhat 
primitive arrangement had persisted in Tower No. 1 
until the installation in the front compartment of the 
elevators now described, though it had been replaced 
some years ago in Tower No. 2 by a belt and bucket 
elevator. The rear compartment of Tower No. | has now 
been converted into an overflow silo, and is fitted with 
a hopper bottom of steel plate with a discharge valve. 
The silo receives any intermittent excess of intake 
above the capacity of the bulk weighing machine, 
whilst a chute from the secondary elevator discharge 
also leads into it, so that the flow can be diverted at 
will from the distributing chutes. The silo is emptied 
into the boot of the main elevator. The main elevator 
has buckets 30 in. wide, and runs at a normal speed of 
250 ft. per minute, the capacity being 200 tons per hour. 
The distribution of the seed is effected as follows: 
The five storage floors in each section of the ware- 
house are subdivided into two or three compartments, 
in order to accommodate various classes of seeds, by 
means of portable timber bulkheads attached to the 
floors and ceilings. The main conveyors on the 
machinery platform are fitted with 38 throw-off 
gears, so that the seed can readily be diverted to 
any of the compartments. The conveyors, of which 
there are two, arranged as shown in Fig. 1, have belts 
36 in. wide, and each has a capacity of 200 tons per 
hour. The seeds discharged by either intake elevator 
can be delivered to any of the six sections of the 
| warehouse. 
| When commencing to discharge from a barge, a 
|suitable bulkheaded compartment in any of the 
|sections is selected, and the appropriate throw-off 
| carriage, which is operated by worm and wheel gear, is 
| adjusted in place, and discharges at either side of the 
| machinery platform, as convenient. It will be noticed 
from Fig. 2 that all the floors are provided with chutes. 

For floors Nos. 2 to 5 and the machinery platform, 
these have no valves, and the seed flows directly 
downward from the latter, piling up on floor No. | 
until the chutes are filled. Floor No. 2 then fills up 
in the same way, and so on with the other floors until 
the chutes of the machinery platform are filled. The 
{seed is drawn off from floor No. 1 through control 
valves on the chutes into motor wagons, which enter 
the ground floor of the warehouse from the town side 
of the dockyard. So far, discharge from barges has 
only been referred to. There are, however, other 
handling methods. Steamers are discharged by port- 
able elevators which are brought alongside in barges, 
lifted on deck, and placed in the hatchways. The seed 
from these elevators is transferred across the ships 
by means of portable belt conveyors and discharged 
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into portable hoppers standing in the arched openings 
on the quayside ; the latter deliver on to the portable 
conveyors feeding the two main intake elevators. 
Certain classes of seed from large steamers are 
unloaded by means of skips lowered into the 


holds, filled and hoisted by power winches, the skips | 
being emptied into the portable hoppers on the quay, | 


referred to above. 
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matters of fact relative to the canal business are gone 
from me. . . the contriving of engines and the other 
necessary attention to a business which is now very 
extensive, takes up all the time that bad health will 
permit me to work. ... Our business is going on 
successfully, and could we only depend on its durability 
we need look for no better, and probably will never 
find another equally good; but at the same time it 


The bulk weighing apparatus may now be considered. | requires an uncommon share of our personal attention.” 


In Tower No. 2, which was equipped in 1925, the flow 
of seed from the receiving hopper over the weighing 
machine is controlled by slides operated by the weigh- 


man, but in the recently-installed machinery in Tower | 
1, advantage has been taken of the existing | achieved financial success. 


No. 
hydraulic power supply, at a pressure of 850 lb. per 
square inch, to operate the feed valves. A detail 
of the mechanism employed is given in Fig. 4, page 343. 
The bottom of the receiving hopper is provided with 
two outlets a, hopper shaped and having pocket bottoms 
terminating in radial valves 6. These valves are 
opened and closed by sector and rack, the latter being 
cut on the centre portion of a horizontal double-ended 
ram working in two hydraulic cylinders c, each of 2-in. 
bore by 15-in. stroke. The two valves are linked to- 
gether by steel connecting rods, actuated from the 
sector shaft by two forked levers. There is a supple- 
mentary outlet d connected to the two main outlets. 
This is fitted with a radial dribble valve e, which has 
slotted openings. In operation, the weighman admits 
pressure to one of the two single-acting cylinders, by 
means of the lever-operated hydraulic valve f, thus 
opening the two main radial feed valves. At about 
half stroke of the ram, the dribble valve is auto- 
matically opened by the engagement of two rollers g, 
attached to the main valve connecting rods. The 
seed flows into the weighing machine, the weighman 
observing the filling of the receiving hopper through a 
window in its side. As the weighing machine approaches 
a balance, a condition which the weighman can detect 
from the feel of the steelyard, he admits pressure to 
the opposite cylinder and gradually closes the two 
main valves. The dribble valve, which was opened 
along with the main valves, remains open and is 
gradually closed by the weighman, as he obtains a 
balance, by means of a hand lever operating through 
a side shaft and bevel gear. The levers for operating 
the hydraulic valve and for closing the dribble valve, 
A and i, respectively, are balanced, and are in close 
proximity to the right hand of the weighman as he 
feels the balance of the steelyard with his left hand. 
The adoption of this mechanism and hydraulic power 
has considerably reduced the work of the weighman, 
as compared with the manual operation of the slides 
of the earlier installation in Tower No. 2. The weigh- 
ing machine has a capacity of one or two tons per 
weigh, according to the class of oil seeds being dealt 
with. It may be mentioned that special attention 
has been given to the provision of dust-tight connec- 
tions, both fixed and flexible, in the receiving and 
discharge hoppers of the weighing machine, thus 
reducing the dust nuisance to a minimum. The 
installation, as a whole, was designed by the engineering 
staff of Messrs. J. Bibby and Sons, Limited, Messrs. 
Overstall and Sons being the contractors for the 
carrying out of the extensions. 








A JAMES WATT LETTER. 


At a meeting of Glasgow University Court, held 
last month, it was announced that Mr. W. J. Wilson, 
of Messrs. Wilson Boilermakers, Limited, Glasgow, 
intended to present to the University an unpublished 
letter written by James Watt in 1784, to Mr. M’Gregor, 
or Macgregor, his father-in-law. The letter, which 


| fight. 





When Watt wrote this letter he was forty-eight years 
cid, and the firm was in the midst of their long up-hill 
Many years passed and Boulton had to provide 
many thousands of pounds before the engine business 








THE ELECTRICAL ENGINEER AND 
THE FREE ELECTRON. 


Tue Faraday lecture was delivered before the 
Institution of Electrical Engineers on Thursday, 
March 15, by Mr. Clifford C. Paterson, who took as 
his subject “The Electrical Engineer and the Free 
Electron.”” The science of electrical engineering was, 
he said, born again when the physicist showed how 
electricity could be liberated from metal. For while 
in its imprisoned state electricity was the most valuable 
servant which mankind possessed, when liberated it 
showed potentialities of which no one in the pre-war 
period had dreamed. After the discovery of the 
electron by Sir J. J. Thomson electricity had no longer 
to be thought of in mass, and the free-electron engineer- 
ing which was a consequence, and of which Sir Ambrose 
Fleming was one of the pioneers, had opened up a 
new era of conquest and service. 

The reasons for the universal adoption of electricity 
were its transportability and its ease of control. 
It was in the latter direction that the free electron 
had given the engineer such new and extraordinary 
powers, by enabling him to develop and use the 
wonderful effects, which were produced when electrons 
were made to leave the conductors. The secret of the 
revolution was that a stream of free electrons, whether 
in a vacuum or a gas, could be manipulated with such 
facility that the electricity could be increased or 
decreased at a rate of millions of times per second, 
or as slowly as desired. It could be reversed or stopped 
equally quickly and modulated automatically in the 
most complicated ways, and there was no limit to the 
amount of energy which could be so controlled. Finally, 
while the agency which imposed this control was 
usually electrical, light, magnetism, or heat could also 
be employed for that purpose. For instance, the 
thermionic valve emitted free electrons through the 
agency of heat and the photo-electric cell through the 
agency of light. In the valve the electrons could be 
made to change, reverse, or to oscillate so rapidly 
that the complete stream would flow backwards and 
forwards 300,000,000 times per second, while in tele- 
vision the photo-electric cell must respond 300,000 
times per second by emitting this number of separate 
“ flights” of electrons. 

To illustrate how free electrons could be used and 
controlled in modern electrical engineering, the lecturer 
demonstrated how the mechanical movements of a 
needle over a gramophone record could be converted 
into electrical impulses and these impulses amplified 
and impressed on to the current in a luminous discharge 
lamp. This lamp was contained in a projector, and 
the beam from it, carrying exactly equivalent modula- 
tions, was passed across the room, received by a lens, 
and focussed on to a photo-electric cell, which recon- 
verted the light fluctuations into electrical pulses. 


| These pulses were again amplified and impressed on 


was reproduced in the Glasgow Herald, of February 9 | 


last, is of great interest, and refers to the survey of the 
Caledonian Canal, 
progress of Boulton and Watt’s newly-introduced 
rotative engines, the probability of the firm having to 
defend their patents in the courts and taxation. 
Arkwright, Watt wrote “ he is to say no worse one of 
the most self-sufficient ignorent men I have ever met 
with. Yet by all I can learn he is certainly a man of 
merit in his way and one to whom Britain is much 
indebted and whom she should honour and reward, for 
who ever invented spinning Arkwright certainly had 
the merit of performing the most difficult part, which 
was the making it usefull.” Of the new engines he 
said: “Our rotative engines which we have now 
rendered very complete are certainly very applicable | 
to the driving of cotton mills, in every case where the | 
conveniency of placing the Mill in a town of ready-built 
Manufactory will compensate for the expence of coals 
and of our premium. Our premium we have fixed at 
£5 per annum for every horse power the machine is 
equal to and the coals are about 10 pounds weight per | 
hour for each horse.” To the suggestion that he should 
be the engineer of the Caledonian Canal he replied : 
““My mind being almost wholly turned towards the 
steam Engines, almost all the minutes and necessary 


the character of Arkwright, the | 


Of | 
| After such a demonstration, Mr. Paterson said, it might 


to a loud-speaker, which converted them into sound 
waves, thus reproducing the music which was on the 
original gramophone record. The reality of the 
experiment was demonstrated by wholly or partially 
interrupting the beam of light with the hand or body, 
and thus stopping or altering the volume of the music. 


not be so difficult to realise that free-electron apparatus 
was now being devised in which the inertia of the 
electrons played an essential part in the creation of 
oscillations with a frequency of over 3,000,000 per 
second. Such oscillations were so rapid that they 
could be treated as if they were radiations from a 
source of light and used to transmit speech or signals 
inexpensively over short distances with simple and 
compact apparatus. These oscillations were not re- 
flected from the Kennelly—Heaviside layer, and were 
therefore free from fading and did not cause interfer- 
ence outside the range of the direct ray. 

It would, however, be erroneous to suppose that we 
now knew all about the electron. In fact, it was not 
so well understood as was thought to be the case three 
or four years ago. For though we knew its speed of 
travel, its weight when travelling, how many were 


| contained in a given quantity of electricity and in the 


elemental structure of every substance, and its size, 


Though it 


as soli 


| we did not know its form and substance. 
sometimes, or often, behaved as if it were 
and definite as a small sphere of glass, under other 
conditions its behaviour was such as to make it neces- 
sary to picture it as a group of undulations or waves ; 
and the puzzle was that it appeared to be entirely 
indifferent whether it had particle or wave charac. 
teristics. At first sight it looked as if we could say 
that we knew what the electron was, but in anothe: 
sense it seemed that we did not know how to compr 

hend it. But as thinking humanity came to realis: 
more and more that things were not always, or even 
usually, what they seemed, apparent contradictions 
such as this should no longer trouble us. And so it 
was with the electron. Whenever the electron acted 
on or influenced anything at a distance it had to be 
treated as a wave; but whenever anything arrived 
anywhere it behaved as a particle. So when the 
electron travelling in its wave character arrived any- 
where or collided with something and its position was 
momentarily located, it automatically assumed the 
character of a particle and behaved like a definite 
and solid object, as, for instance, did light. Another 
and perhaps more metaphysical, way of saying th 

same thing was to introduce the modern of 
probability. So long as any travelling thing had not 
arrived there was only a probability of it arriving. 
All probabilities were determined by wave functions. 
But once an electron arrived its presence was a fact, 
and facts behaved like particles. 

In conclusion, Mr. Paterson said that the free 
electron was also being used in the many coloured 
luminous discharge tubes which were being employed 
for display purposes in the streets, and had led the 
way to more brilliant and more efficient light sources. 
The effects obtained in these tubes were the result of 
the encounters between free electrons and the 
atom in the bodies, which occurred at speeds up to 
6,000,000 m.p.h. These manifestations were not new. 
They had been observed by physicists over 200 years 
ago, but with the understanding which physics had 
given the engineer of the way that electrons could 
extract light from gases and vapours, lamps had 
been devised which yielded several times more light 
for the electricity consumed than filament lamps could 
hope to give. 


LETTERS TO THE EDITOR. 


CALCULATION OF TORSIONAL 
VIBRATION STRESSES OF MARINE 
OIL ENGINE INSTALLATIONS. 


To THE Eprror oF ENGINEERING. 

Sm,—According to the letter published in Enc1y- 
EERING of the 9th inst., page 291, Mr. J. F. Shannon 
appears to have misinterpreted the statement that 
hysteresis damping may be regarded as a powerful 
means of checking the growth of vibration amplitudes. 

It is, of course, well known that experimental deter- 
minations of hysteresis effects reveal absolute values 
for hysteresis energy much too small to account for 
the whole of the input energy when a system is in 
torsional vibration. The statement which Mr. Shannon 
criticises is not intended, however, to apply to the 
absolute values of the hysteresis constants, but to the 
values of the hysteresis exponents. The latter reveal 
an energy loss nearly proportional to the cube of the 
stress range, i.e., the dynamic magnifier is inversely 
proportional to amplitude. With the alternative 
assumption of an overall engine-damping factor 
proportional to velocity, the energy loss is directly 
proportional to the stress range, 1.e., the dynamic 
magnifier is independent of amplitude. 

There is now sufficient evidence to show that the 
dynamic magnifier at resonance is not a constant, 
even when attention is confined to a particular installa- 
tion, and therefore to be of practical value, methods 
for evaluating maximum vibration stresses should 
take this into account. 

The final formula given in the article, viz., f = Aw fy, 
give stress values which appear to agree well with 
measurements made on installations where the degree 
of speed variation is small. In marine installations, 
where the degree of speed variation is greater, the 
suggested method of allowing for this variation has 
given good agreement with observations made on 4 
number of different installations at both major and 
minor critical speeds. In no case has the recorded 
stress exceeded the stress calculated by the formula, 
but, owing to the difficulty of ascertaining the precise 
allowance to be made in specific cases, it is suggested 
that even in installations where the speed regulation 
is coarse, the stress values corresponding to steady 
running conditions should be used for design purposes. 

In addition to cyclic variation of speed, there is a 
periodic variation of natural frequency due to the 
varying moment of inertia of the reciprocating masses 
for different crank positions; the exact degree ol 
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variation depending on the ratio of reciprocating to 
revolving mass, the firing order of the engine, and the 
shape of the normal elastic curve. It also appears not 
unreasonable to suppose that the crankshaft stiffness 
increases with increase of vibration amplitude, pro- 
ducing a corresponding increase of natural frequency. 


These influences prevent the establishment of exact | 
synchronism, and imply that the motion is not truly | 


harmonic, and that vibration amplitudes would be 
finite even if there was no real damping. 

Indeed, a successful practical method is available 
for reducing vibration amplitudes to one-third or 
one-half by inserting a spring coupling in the system, 
the springs being so arranged that their stiffness 
automatically increases with increasing amplitude. 

The method given in the article for estimating the 
probably measured amplitudes of marine installations 
is based on the approximate expression for speed 
maximum speed — minimum s 

mean speed 
because this gives a simple practical formula and 
corresponds to the conditions preceding the initiation 
of resonance. 
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The ratio of impulse frequency to frequency of speed 
variation undoubtedly influences the allowance to be 
made. The accompanying diagram is based on 
experimental data published in The Motor Ship, August, 
1930. 

The dotted line shows the values obtained by applying 
the equation given in the article assuming a dynamic 
magnifier of 100 for the steady condition. 

This diagram shows that for average marine condi- 
tions a reduction factor of 0-5 is not unreasonable. 

Yours faithfully, 
W. Ker Wison. 

53, Ormonde-street, Sunderland. 

March 17, 1934. 


@os) Degree of’ 











THE DESIGN OF SURFACE 
CONDENSING PLANT. 
To THE EprTor OF ENGINEERING. 

Srr,—We have read with great interest the paper 
of Messrs. Guy and Winstanley on the design of 
Surface Condensing Plant, an abstract of which 
you have recently published. We note, however, 
that in dealing with the question of the fouling of 
tubes, the authors make no mention of the possibility 
of preventing this trouble. We should like to take 
this opportunity to bring to the attention of your 
readers the use of modern methods of water treat- 
ment, to reduce to a minimum the inconvenience and 
loss due to fouling. 

In systems where a continuous supply of water is 
available, as from a river, the importance of correct 
chlorination for the prevention of alge and vegetable 
growths in the condenser is well known. In the design 
and installation of chlorinating equipment, the most 
important factors to be considered are the reliability 
and accuracy of dosing and the simplicity of control and 
maintenance. 

Where a closed system is used with cooling towers 
or jets for supplying the condensers, complete treat- 
ment of the make-up water is strongly to be recom- 
mended. Three conditions have to be fulfilled : (1) The 
removal of scale-forming matter. (2) The maintenance 
of correct alkalinity to prevent corrosion. (3) The 
control of the concentration of dissolved solids. 

A good example of this application of water softening 
is given by the Goldenburg Power Station of Rhine 
and Westphalian Electricity Company, where the 
largest base-exchange softening plant in the world 
is installed. This consists of 68 9-ft. diameter vertical 

Permutit ” units, supplying nearly 500,000 gallons 
of make-up water per hour to the cooling towers. The 
maximum flow of cooling water is 350,000 gallons per 
minute, and it is found best to maintain a maximum 
concentration of 230 parts per 100,000 of dissolved 
ane and a maximum hardness of 3} deg. Clark. The 
eee of the plant was installed by the Permutit 
Axtiengesellschaft of Berlin, and has been working 


¢._ ts present form since 1925. The raw water, pumped 
tom wells, contains an excess of dissolved carbon 
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dioxide which is removed by spraying before passing 
| to the softener. The Permutised water of zero hard- 
| ness is also used for feeding the boilers after suitable 
treatment with trisodium phosphate. 
Yours faithfully, 
Unrrep Water Sorreners, LIMITED. 
R. T. PEMBERTON, 
Managing Director. 
Permutit House, 
Gunnersbury-avenue, W.4. 
March 10, 1934. 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


THE usual monthly meeting of the Royal Meteoro- 
logical Society was held on February 21, in the Society’s 
House, South Kensington, Lieut.-Colonel E. Gold, 
D.8.0., F.R.S., the President, being in the chair. A 
memoir entitled “‘ China Rainfall and World Weather,” 
by Chang-Wang Tu, M.Sc., D.I.C., was presented. 
The object of the investigation dealt with was (1) to 
discover the relationship between the rainfall of 
China of the rainy season and world weather; and 
(2) to find some regression formule for foreshadowing 
China rainfall of the rainy season. Walker’s shorter 
method had been used for the calculation of the corre- 
lation coefficients, and his criteria had been applied 
for testing the reliability of the coefficients. Four 
fairly homogeneous regions had been chosen and the 
rainfall of each region correlated with the pressure, 
temperature, and rainfall of different seasons of various 
important stations of the world. It was found that 
increased circulation of the Southern Oscillation was 
generally responsible for the heavy rainfall of the rainy 
season in China. The total correlation coefficients 
obtained from the equations for the North China Coast, 
Yangtze Delta, Yangtze Valley and S.E. China Coast 
were, respectively, 0-78, 0-62, 0-68 and 0-68. 

A paper entitled “The Variation of the Annual 
Frequency of Thunderstorms in Relation to Sunspots,” 
by C. E. P. Brooks, D.Sc., was also read. This stated 
that a possible relation between thunderstorm frequency 
and variations of solar activity was of considerable 
interest, and the author set out to determine statisti- 
cally whether such a relation existed. Annual fre- 
quencies of thunderstorms were formed for 22 groups 
of stations in all parts of the world, over periods up to 
66 years, and were compared with the annual sunspot 
numbers. It was found that when sunspots were 
numerous, thunderstorms were more frequent than 
usual in high northern latitudes and in the tropics, 
but in temperate latitudes the relation, if any, was 
small. The 11}-year “Thunderstorm cycle” was 
then compared with the sunspot cycle, and the two 
were found to run parallel in Sweden and Siberia, but 
in maritime tropical areas the thunderstorm cycle 
lagged about five months behind the sunspot cycle. 
Over the earth as a whole the frequency of thunder- 
storms at sunspot maximum averaged about 22 per cent. 
greater than the frequency at sunspot minimum. 








THE HERBERT PREOPTIVE 
HEADSTOCK. 


THoveH a considerable saving of time and other 
advantages in lathe operation resulted from the dis- 
placement of the stepped pulley and backgear drive 
by the single-pulley drive, these have been largely 
discounted of recent years by the introduction of 
high-speed steel and alloy tools. The conventional 
single-pulley, all-geared, headstock necessitates the 
virtual stopping of the spindle in order to effect speed 
changes, an operation tending to eliminate the saving 
of time arising from the increased cutting speeds 
possible with the new tools. As a matter of fact, 
in practice an operator not infrequently uses an unsuit- 
able speed from fear that the time occupied in a 
change-over would be longer than that saved by using 
the correct speed. The reduction of the non-cutting 
time is a major factor in increasing the productive 
capacity of a lathe, and though an increase has, in some 
degree, been effected by the use of air chucks, electrical 
controls and finger-controlled speed and feed changes, 
spindle stoppage has hitherto accounted for a great 
part of the non-cutting time. A headstock, recently 
developed by Messrs. Alfred Herbert, Limited, Coventry, 
removes this defect inasmuch as, with it, all the speeds 
provided are obtainable without stopping the spindle. 
The changes can, indeed, be made under cut, if neces- 
sary or desirable. The headstock, which has been 
patented under the name of the Herbert Preoptive 
Headstock, the word “ Preoptive” having been 
registered, forms undoubtedly an important departure 
from conventional design, and the mechanism is 
interesting and ingenious. For these reasons it is 
dealt with below in some detail, the construction and 
performance being illustrated by means of Figs. 1 to 9, 
on page 346. 





The Preoptive headstock is at present fitted only to 
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Messrs. Herbert’s 15}-in. swing combination turret 
lathe, though arrangements are being made for its 
manufacture for smaller machines. This lathe was 
fully described and illustrated in EnNornecerine, 
vol. exxxiv, page 736 (1932), to which description 
reference can be made for details of general construction, 
and we are, therefore, giving a view of the new headstock 
only, reproduced in Fig. 1. From this illustration, it 
will be seen that external appearance of the headstock 
is both neat and workmanlike. The operator is shown 
grasping the change-speed lever, and watching the 
cut, the speed change he is making having been pre- 
viously determined by the rotation of the large dial, 
with capstan handwheel, to the right of the lever. 
The short lever to the left is the reverse lever, and 
the horizontal one on the top of the headstock is the 
starting and stopping lever. The mechanism to the 
extreme left is that connected with the air-operated 
chuck fitted to the machine. The interior mechanism 
of the headstock is best seen in Figs. 2 to 6, page 346. 
The drawings given are somewhat diagrammatic, 
and some minor changes have been made in the final 
design, but they serve to illustrate the principles 
employed. The headstock contains the driving shaft 
A, three intermediate shafts B, C and D, and the main 
spindle E, On the driving shaft is mounted a multiple- 
dise clutch operated by the horizontal lever referred 
to above. When the clutch is released, a brake is 
applied by the hand lever and stops the spindle 
instantly at whatever speed it may be rotating. The 
two intermediate shafts, B and C, have double multiple- 
disc clutches, and driving and driven gears situated near 
the shaft bearings. The third intermediate shaft D 
has also a double multiple-dise clutch and gears, the 
clutch being in this case self-adjusting and spring- 
loaded to a definite slipping point, so that it safeguards 
the whole of the gears from overload or shock in the 
event of one of the other clutches being over-adjusted. 

Below the intermediate shafts and parallel with 
them are three rods F'; these rods are supported in 
holes in the ends of the headstock, which permit move- 
ment of the rods in an axial direction either way. 
Each of the three rods carries a fork operating the 
sliding part of the clutch of one of the intermediate 
shafts. The forks are provided, below the rods, with 
lugs G, which project between the rims of two opposed 
selector discs H. These discs are keyed to a shaft I 
carried in bearings below the rods F, and have freedom 
of movement along it, t.e., they can be advanced towards 
or withdrawn from, one another at will. The means 
by which this sliding movement is obtained will be 
clear from Fig. 5 without detailed explanation. 
The discs can also be rotated. This is effected by the 
gear seen in Fig. 3, the first motion being obtained by 
manipulation of the capstan wheel on the graduated 
dial J, already referred to. By turning the dial until 
the required speed comes opposite a pointer, the selector 
discs are rotated into a position which will engage 
the clutches on the intermediate shafts, so as to bring 
into operation the appropriate train of gears to give 
that speed. The discs are held in the selected position 
by means of a star wheel H on the shaft I, which is 
locked by spring plunger seen to the left in Fig. 2. 

The rims of the selector dises are notched, as will be 
gathered from Fig. 5, the projections on one disc 
matching the recesses on the other. The notches are, 
however, not uniform, and it is their irregular disposi- 
tion that enables the speed change to be selected. The 
rims are shown with their full peripheries developed 
in Fig. 6. Eight speed changes are provided, the 
particular notching appropriate to each speed being 
indicated by dotted lines and the different speeds by 
the arbitrary figures 1 to 8. It will be appreciated 
from Fig. 5 that the lugs G, on the clutch forks, project- 
ing as they do between the rims of the selector discs, 
must enter the notches when the discs are brought 
together, and that sometimes they will enter those in 
one disc and sometimes those in the other. The 
position of the lugs in Fig. 5 shows that one lug had 
| been pushed into the notch of the lower disc in the figure 
| 
| 
| 





and the other two had been pushed into that of the upper 
one before the discs were withdrawn. The movement 
thus given to the corresponding forks has engaged the 
clutches so as to put in operation a particular combina- 
| tion of the gears on the several shafts, the ratios of 
| the gear wheels being, of course, such that different 
|combinations give eight speeds. The lugs in the 
| positions shown in Fig. 5, would have been set by 
the notch arrangement of speed 6 in Fig. 6. To 
make the matter clearer, however, it may be noted 
| that for speed 4, in this illustration, all the lugs would 
be pushed over to the same side, whilst in the adjoining 
| speed 5, two would be pushed over to one side and 
| one to the other, the position differing from that of 
speed 6 in that no two adjoining lugs are on the same 
| side. 
| 

It should be clearly understood at this point that 
the engagement of the discs and fork-lugs takes place 
|when both are stationary, #.e., there is no locking 
of the lugs with the teeth during rotation, such as takes 
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place in an ordinary dog clutch. When the change 
speed lever is in the position shown in Fig. 5, the selector 
discs can be rotated freely without affecting the inter 
mediate shaft clutches, and the lever is kept in thi 
position by the spring shown. The discs can thus b 
set, by means of the dial, for the next spindle speed 
required while an operation is in progress, and, when 
this is completed, a pull on the lever closes the discs, 
pushing over the clutch forks to their new positions, 
and immediately brings the new selected spindle speed 
into use. The lever automatically returns to its original 
position. The eight spindle speeds provided are : 


44, 66, 99, 148, 222, 333, 500, and 750 r.p.m. Two 


of the speeds, viz., 44 r.p.m. and 99 r.p.m., can be 
instantly reversed by means of the short lever pre 


viously referred to. #These speeds are used for tapping 


and similar operations in which reversal is required 
In order to simplify the views given in Figs. 2 to 6, 
the reverse mechanism is not shown in them. Th 
two reverse speeds are marked with an asterisk on the 
setting dial which is cast with plain figures well raised 
above the surface as shown in Fig. 1. 

The multiple-dise clutches on the driving and firsi 
two intermediate shafts may now be discussed 


The construction of these is shown in Figs. 8 and 9 


below. The assembly of friction discs on each 
side is held in place by a pair of discs, the degree of 


compression on which determines the amount of grip 
given. The inner disc in each case is made in two 


parts having engaging serrated faces, and capable of 
rotation relatively one to another by means of a 
tommy bar inserted in the notches shown. The 
faces in contact with the levers operated by the 


sliding part of the clutch are formed as cams, so 
that the levers make a greater or less compression on | 


the friction discs according to the position of the cams 
The serrations are very fine and, in consequence, the 
adjustment of the gripping action can be precisely 
effected. This adjustment is made through the small! 
cover seen on top of the headstock in Fig. 1. The 
whole of the gear in the headstock is accessible by 
removal of the main cover, the joint of which is on 
the centre line of the three intermediate shafts. 

As regards general features of construction, the 
main spindle is mounted in large parallel roller bearings 
and the thrust in both directions is taken by two 
opposed ball bearings which also take part of the journal 
load. All the spindle bearings have been specially 
designed and made for Messrs. Herbert. They are 
of the precision type and have both inner and outer 
races clamped. They are carried in two massive 
housings integral with the headstock. All the trans 
mission shafts in the headstock are carried in anti- 
friction bearings The gears are of nickel-chrome 
steel and have ground teeth. The bottom of the 
headstock forms an oil tank. A pump draws oil 
from this tank and delivers it, through a removable 
filter to a tray at the top of the headstock from which 
it is distributed over the gears, bearings and other 
mechanism. The filter is situated in the small pillar 
visible in Fig. 1, at the bottom of which is a glass tube 
through which the oil flows on its way to the tray, 
thus aflording visible indication that the oil circulation 
is in order. A strong bracket on the front of the 
headstock carries an overhead support bar for turret 
tools. 

The headstock as shown in Fig. | is driven by 
a guarded single pulley from a lineshaft, but a self 
contained motor can be fitted if desired. In this 
case the drive is transmitted from the motor to the 
headstock by Texropes. The motor is mounted on a 
hinge d bracket, carried by a support bolted to the head- 
stock end of the lathe, with provision for adjusting 
the tension of the ropes. With either form of drive, 
eight spindle speeds ranging, in geometrical progression, 
from 44 r.p.m. to 750 r.p.m., are available. 

Th performance of the new headstock is well illus- 
trated by the actual machining of the part shown in 
Fig. 7, of which parts Messrs. Herbert had a large 
quantity to finish. The part, which was of cast iron, 
was machined on surfaces indicated by dotted lines. 
and two turret lathes were used. One was a 15}-in. 
swing combination turret lathe with the Preoptive 
headstock and the other was a combination turret 
lathe of older design. On the older machine only 
five speeds were used for the complete machining 
operation shown in the illustration, and the production 
time per piece was 6} minutes. The speed changes, 
in the order they were used were, 150, 366, 97, 150, 
and 97 r.p.m. On the Preoptive headstock the operator 
found that it paid him to make ten speed changes, viz., 
222, 500, 222, 750, 222, 333, 148, 500, 750 and 148 
r.p.m., the net result being that the production time 
per piece was only 3 minutes, i.e., less than half of the 
first mentioned time. Taking the saving of time in 
units produced, over a day’s continuous running, the 
older machine produced only 40 pieces as against 


65 pieces from the machine with the Preoptive head- | 


stock, that is to say, the latter showed an increase in 
productive capacity of 62-5 per cent. 
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PREOPTIVE LATHE HEADSTOCK. 


| CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY 








Fie. 1. CHANGING SPEED UNDER CurT. 
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Launcu or H.M.S. “ Crype.’’—H.M. Submarine Clyde, and is the 163rd submarine to have been constructed 
was launched on March 15 at the Naval Construction | by the company. H.M.S. Thames was built in 1932 
Works, Barrow-in-Furness, of Messrs. Vickers-Arm-| and made a non-stop run from Portsmouth to Venice 
strongs, Limited. She is a sister ship of H.M.S. Thames, ! seven days, at an average speed of 17 knots. 
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THE WHITE ‘*NEW ECONOMY” 
MARINE ENGINE. 


IN a reciprocating engine, in a steamer, coupled direct 


| economical in practice, but their combination with an 


| 


exhaust-steam turbine for marine work is a distinctly 
novel development. 
The company referred to, in 


to the propeller the revolutions have to be those most | Mr. W. A. White have, recently fitted an installation of 
suitable for the propeller,-which generally in a tramp | this type in the SS. Adderstone, originally the Boswell 


steamer implies between 65 r.p.m. and 90 r.p.m. This 
necessitates a large and heavy slow-speed engine, and 
it is evident that, at all events up to the limits of size 
for high-speed engines, the weight and cost could be 
largely reduced if the revolutions were increased. In 
fact, what the late Mr. Willans said of his high-speed 
engine in 1888 still holds good—‘‘ The cheapest thing 
I sell is revolutions.” 

By letting a reciprocating engine exhaust into a 
steam turbine, it is well known that advantage can be 
taken of the toe of the indicator diagram, and thus the 
efficiency can be largely increased. This has now been 
done in a great many cases by gearing an exhaust 
turbine on to the propeller-shaft of a reciprocating 
engine ship. Several examples of such combinations 
have been put on record in our columns. 

A farther 


White's Marine Engineering Company, Limited, of 





of the Lamport and Holt line, a tramp steamer of 
8,000 tons deadweight, displacing when loaded about 
11,500 tons. This has been installed as a result of 
tests carried out on an experimental engine of 500 i.h.p., 
which was built some time ago and proved most satis- 
factory, the steam consumption, under the same steam 
conditions as the Adderstone, being 8-2 lb. per i.h.p.- 
hour, which is estimated to be about 36 per cent. less 
than for an ordinary engine of the same size. On the 
experience gained with this experimental engine it 
is expected that, with its larger size and other improve- 
ments introduced, the consumption in the Adderstone 
will be about 7-8 Ib. per i.h.p.-hour at 1,600 i.h.p. 
and 10 knots, and 8-0 Ib. per i.h.p.-hour at 2,200 i.h.p. 
and 11 knots. The consumption of the ship, which 
had originally ordinary geared turbines, is expected to 


step has now been taken by Messrs. | be reduced by 30 per cent., or possibly more. 


Two of the original boilers, which are oil-fired, have 


Het burn-on-Tyne, by substituting for the heavy slow- | been retained, one of the three having been removed 
speed reciprocator a high-speed engine geared, with |on account of the improved consumption, and it is 


an exhaust-steam turbine, 
There is, of 


to the propeller-shaft. | expected that with a single boiler it will be possible to 
ourse, nothing new in high-speed recipro- | maintain a speed of 10 knots. 


The two main boilers 


fre engines, which have now been used for over | supply steam at 200 Ib. per square inch gauge and 
orty-seven years in combination with dynamos and |610 deg. F. The original low-pressure reaction turbine 


alternators and have proved thoroughly reliable and 'running at 3,500 r.p.m. has been retained with the 





conjunction with | 
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| blading modified to suit. This has incorporated with 
it an impulse-reaction astern turbine. The gear-box 
| with some modification has been retained, as has also 
the original propeller-shaft. In place of the high- 
pressure turbine there is now a high-speed reciprocating 
jengine of 1,200 i-h.p., running at 300 r.p.m., geared 
to the propeller-shaft, which runs at 75 r.p.m., single- 
reduction gear being employed. The original gear 
wheel and the double-reduction gear to the low-pressure 
turbine are retained. The engine is a twin-compound 
with cylinders 12 in., 22} in., 22} in. and 12 in. in 
diameter by 15-in. stroke, and is semi-enclosed. 

The arrangement of the installation is shown in 
Figs. 1 to 4, above, and it will be seen that there is 
now a large amount of spare space in the engine-room, 
which, of course, was originally planned for the geared- 
turbine installation with three boilers. It will also 
be observed that the top of the engine is much lower 
than the top of the boilers. The engine is coupled to 
the pinion by a Bibby coupling and a quill drive, thus 
absorbing any unequal turning moment of the engine. 
Besides that, a small flywheel is fitted. To secure 
additional economy there is a centrifugal feed pump on 
the end of the low-pressure turbine shaft which comes 
into action at something below full speed. Between 
the engine and the turbine a separator and reheater 
are fitted, as shown in Fig. 2, so as to give about 
15 deg. F. at the inlet to the turbine, which uses steam 
at about 5 lb. per square inch gauge. The reheater is 
fed with live steam, which, after drying and reheating 
the exhaust steam from the engine, is used to drive the 





main circulating pump. The arrangement supplies the 
turbine with dry superheated steam, and thus pre- 
vents the danger of blade erosion. When starting up, 
steam is passed through the superheater tubes. For 
going astern the engine exhaust is by-passed direct 


into the condenser, live steam being supplied to the | 
Thus, in going astern both the turbine | 


astern turbine. 
and engine are available. 


In every way this installation is a notable develop- | 


ment, and its further progress will, we are sure, be 
watched with much interest. 








TENDERS. 


We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8S.W.1, particulars 
of the undermentioned tenders, the closing dates of 


which are given. Further details may be obtained on 


application to the a peep the reference numbers 
appended being quoted in all cases. 

Villiammeters, &c The supply of 37 moving-coil 
milliammeters 50-0-50 range, and one 0-3 voltmeter 


The Post and Telegraph Department, Wellington, New 
Zealand; May 7. (Ref. No. A.Y. 12,272 
Battery-Charging Equipment.—The supply of battery- 


charging equipment. The New Zealand Public Works 
Department, Wellington; June 26. (Ref. No. A.Y. 
2,273.) 
Potential Transformers.—The supply of three single 


The New Zealand Public 


phase potential transformers. 
May 29. (Ref. 


Works Department, Wellington ; 
No. A.Y. 12,274.) 


Circuit Breaker. 


The supply of a 33-kV, oil-immersed 


circuit breaker, complete with accessories. The New 
Zealand Public Works Dx partment, Wellington ; May 29. 
(Ref. A.Y. 12,276.) 

Submarine Cable The supply of submarine cable. 
The Posts and Telegraphs Department, Melbourne ; 
May 8 (Ref. No. A.Y. 12,281.) 


Cast-Iron Pipes._-The supply of 1,000 lengths of cast- 
iron pipes, 9 ft. by 3 in. internal diameter, and weighing 
approximately 105 Ib. per length. The Durham Cor 
poration, Natal; April 13. (Ref. No. G.Y. 13,575.) 

Steelwork.—-The supply of steelwork for track girders 
for ash-handling plant. The South African Railways 
and Harbours Administration, Johannesburg ; April 9. 
(Ref. No. G.Y. 13,576.) 

lir-Conditioning Plants. 
erection of air-conditioning 
Tollgate automatic exchanges. 


The supply, delivery, and 
plants for Central and 
The Durham Corpora- 


tion; April ll. (Ref. No. G.Y. 13,578.) 

Brake and Clutch Linings.—The supply of brake and 
clutch linings for road vehicles. The South African 
Railways and Harbours Administration ; May 7. (Ref. 
No. G.Y. 13,579.) 


The supply of traction 
switchgear, control 
The Brisbane City 


Traction Substation Equipment 


substation equipment, comprising 


gear, converters, and transformers 
Couneil; June 8. (Ref. No. A.Y. 12,283.) 

Water Meters The supply of 18,016 water meters. 
The Argentine Department of Sanitary Works, Buenos 
Aires; April 23. (Ref. No. A.Y. 12,284.) 

Cables, Transformers, Motors, and Fans. The supply 


of 660-volt paper-insulated cable, 10-kKVA single-phase 
air-cooled transformers, and alternating-current motors 
and fans. The Municipality of Port Elizabeth, South 
Africa; April 12. (Ref. No. A.Y. 12,285.) 

Pole Brackets and Insulators.—The supply of 200 
galvanised-iron double-pole brackets and 1,000 bobbin 

The Durban Corporation; April 13. (Ref 
12,286.) 


insulators 
No. A.Y 
Electric Lamps, &e 
accumulator parts, 
Egyptian Ministry of 
(Ref. No. A. Y. 12,287.) 
Water Meters 
during the year 


The supply 
and 
Public 


of electric lamps, 
insulators. The 
Cairo; April 7. 


porcelain 


Works, 


The supply of water meters as required 
1934-35. The Egyptian Ministry of 





Public Works, Cairo; April 30. (Ref. No. A.Y. 12,288.) 
Telephone Cable.—The supply of dry-core, paper- 

insulated, lead-covered telephone cable. The Durban 

Corporation; April 13. (Ref. No. A.Y. 12,289.) 


Telephone Equipment.—The supply of cable-distribu- 
tion cases, terminal blocks, connecting strips, and other 
rhe Durban Corporation; April 13. (Ref 


equipment 
r. 12,290.) 


No. A.Y 
Motor Chassis 
The South African 
tion; May 14. (Ref 


The supply of 5-ton motor chassis 
Railways and Harbours Administra 
No. G.Y. 13,581.) 


Hardware A firm in New York is desirous of receiving 
quotations from United Kingdom manufacturers for a 
wide range of hardware including hand tools, 
motor-car and cycle accessories, locks, house fittings, 
cooking and domestic utensils, wireless and electric-light 


goods, 


fittings, cutlery, and garden tools. (Ref. No. G.Y. 
13,573.) 

Spring Steel.—A firm in Detroit desires to receive 
quotations from United Kingdom manufacturers of 
spring steel, 0-85 per cent. to 0-95 per cent. carbon, 


1}? in. wide, round edge. (Ref. No. G.Y. 13,588.) 

White- Metal Strip A concern in Buenos Aires wishes 
to receive quotations from United Kingdom firms for 
white-metal strip 34 mm. wide by 0-6 mm. thick, and 
44 mm. wide by 0-8 mm. thick, also hard brass strip for 
cutting dies 44 mm. wide by 0:8 mm. thick. (Ref. 


No. G.Y. 13,592.) 
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CONTRACTS. 


Messrs. Dorman, Lone anp Company, LIMITED, 
Broadway, Westminster, London, 8.W.1, have 
| received orders for the supply of 560 tons of their 
Chromador high-tensile steel for a large mill building in 
China; 2,500 of 96-lb. steel rails for the South 
\frican Railways ; five light steel storage sheds for Iraq, 
| supplied complete ready for assembling ; one permanent 
and two portable aeroplane hangars for Egypt; and 
the supply and erection of 6,000 tons of steel to be 
used in the reconstruction and extension of a large 
factory in Liverpool. 


Do, 


tons 


Messrs. SremMens BROTHERS AND Company, LIMITED, 
Woolwich, London, 8.E.18, have manufactured the 
submarine telephone cable which has just been laid 
across Palk Strait, between Ceylon and the mainland, 
thus linking up the island with the world’s telephone 
system. The cable is 30 miles in length and contains 
four continuously-loaded gutta-percha insulated cores. 








BOOKS RECEIVED. 


Mining Year Book, 1934. Compiled by Watrter E. 
Sxryner. London: Walter Skinner and the 
Financial Times. [Price 20s. net.] 

Cross-Channel and Coastal Paddle Steamers. By Frank 
Burtr. London: Richard Tilling. [Price 15s. net.] 

World Petroleum Congress. July 19 to 25, 1933. Pro- 
ceedings. Vol. I. Geological and Production Sections. 
Edited by A. E. Dunstan and GrorGce Seitt. London: 
Offices of the Congress. 

Ohio University. Engineering Experiment Station. Bulle- 
tin No. 80. Concentrated Loads on Slabs. By CiypE 
T. Morris. Columbus: Ohio State University Press. 
[Price 25 cents.] 

University of IUinois. Engineering Experiment Station. 
Bulletin No. 259. Oscillations due to Ionisation in 
Dielectrics and Methods of their Detection and Measure- 
ment. [Price 65 cents.] No. 260. Investigation of 
Cable Ionisation Characteristics with Discharge Detection 
Bridge. [Price 50 cents.] Urbana: University of 
Lilinois. 

Britain’s Crash and After. By ArruurR 8S. BAXENDALE. 
London: The Athenzum Press. [Price 3s. 6d. net.] 

Actualités Scientifiques et Industrielles. No. 62. Les 
Rayons a By des Corps Radioactifs en Relation avec 


la Structure Nucléaire. By MapAmMe PYIeRRE CURIE. 
[Price 12 francs net.] No. 65. Sur U'Eacédent de 
Puissance des Oiseaux. By A. Maanan and A. 
Praniou. [Price 8 francs net.] No. 66. Sur l’Excé- 
dent de Puissance des Insectes. By A. MAGNAN and 
A. Pranrot. [Price 8 francs net.] No. 79. Les 
Espaces de Finsler. By C. Cartan. [Price 12 francs.] 


No. 71. La Méthode du Champ Self-Consistent. By 
L. Brittourn. [Prices 12 francs net.}] No. 74. 
Spectres Moléculaires. Etude des Molécules Diatomiques. 
By P. Surrys. [Price 14 marks.] No. 77. Questions 
non Résolues de Geométrie Algébrique. By Luctren 
Godeaux. [Price 8 francs.] Paris: Hermann et Cie. 
Hangebriicken Beitrige zu ihrer Berechnung und Konstruk- 


tion. By Dr.-Inc. Cart M. Bonny. Berlin : Wilhelm 
Ernst und Sohn. [Price 10 marks.] 

Canada. Department of Mines. Mines Branch. No. 
725-2. Classification of Coals, Using Specific Volatile 
Index. By E. J. BurrovGH AND OTHERS. No. 735. 


Investigations of Mineral Resources and the Mining 
Industry. 1932. No. 737-2. A Laboratory Test on 
Coals for Predicting the Physical Properties of the 
Resultant By-Product Coke. By E. SwarRtzMaNn AND 
OTHERS. Ottawa: Department of Mines. Mines 
Branch. 

Commonwealth of Australia. Council for Scientific and 
Industrial Research. Pamphlet No. 47. Properties 
of Australian Timbers. Part I. Hight Timbers of the 
Genus Eucalyptus (Ash Group). Edited by H. E. 
Dapswett. Melbourne: Council for Scientific and 
Industrial Research. 

Public Works, Roads and Transport Congress and Exhi- 
bition. 1933. Final Report. London: The Congress 
Organising Committee. 

Reid's Handy Colliery Guide for Northumberland, Durham, 
Yorkshire, Cumberland, and Westmorland. 1934. 
Newcastle-on-Tyne: Andrew Reid and Company, 
Limited. |Price 2s. 6d. net.] 

Short-Wave Wireless Communication. By A. W. LADNER 
and C. R. Sroner. Second Edition, revised and 
enlarged. London: Chapman and Hall, Limited. 
[Price l5e. net ] 

The Blue Book. The Electrical Trades Directory and 


Handbook. 1934. London: Benn Brothers, Limited. 
[Price 25e. net.] 
Schwingungstechnik. Vol. ll. Schwingungen eingliedriger 


Dr.-Lxe@. 


Systeme mit astetiger Energiezufuhr. By 
Ernst Lene. Berlin: Julius Springer. [Price 30 
marks. } 

Commission Internationale des Grands Barrages de la 


Conférence Mondiale de U'Bnergie. 1 Congrés des 
Grands Barrages, Scandinavie. Juin—Juillet, 1933. 
Vol. I. Détérioration, par Viellissement du Béton 
des Barrages-Poids. Vol. II, Influence de la Tempéra- 
ture Interne et Déformation des Barrages-Poids. Vol. 
It! Méthodes de Recherches Permettant de Reconnatitre 
si un Materiau Donné est apte a Etre Employé pour la 
Construction d’un Barrage en Terre. Vol. 1V. Etude 
des Lois Physiques Commandant U' Infiltration de Eau 
Travers les Barrages en Terre et le Sol Sous-Jacent. 





a 
Vol. V. Communications Diverses. London: Percy 
Lund, Humphries and Company, Limited. [Price 
4l. net. Five volumes.] 

L' Electron Magnétique (Théorie de Dirac). By Louis 
pe Brootre. Paris: Hermann et Cie. [Price 100 


francs net.] 





PERSONAL. 


Messrs. Harotp WHITEHEAD AND Starr have 
removed to Ship House, 20, Buckingham-gate, London, 
| 8.W.1. 

j Mr. E. Lancaster Burne, A.M.Inst.C.E., M.I.Mech.E.. 

consulting engineer, 28, Victoria-street, London, 8.W.1, 
has taken into partnership Mr. W. GLOVER, 
A.M.Inst.C.E. The practice will be carried on at the 
old address under the style of Messrs. E. Lancaster 
Burne and Glover. 

Mr. D. H. Rosinson has been appointed, by the 
Government of the Punjab, executive engineer in the 
Electricity Branch of the Punjab Public Works 
Department. 

Messrs. W.H. A. RopertTson AND Company, Liurrep, 
Lynton Works, Bedford, have been appointed agents for 
the sale in the British Isles of the wrapping machines for 
wire, strip, hose, and tyres manufactured by Messrs. 
Terkelson Machine Company, Boston, U.S.A. 

Messrs. THe Hypraviic ENGINEERING Company, 
Limtrep, Chester, have removed their London office 
from 39, Victoria-street, Westminster, to Trafalgar 
House, Waterloo-place, Pall Mall, 8.W.1. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Damage by Gales.—Gales of exceptional severity have 
been experienced throughout Wales and the West of 
England, and much damage has been done to engineering 
works on the coasts, to the railways and roads, and 
elsewhere. The fierce westerly winds piled up the tidal 
waters of the Bristol Channel, causing the Severn Bore 
to be half-an-hour before the expected time and to reach 
exceptional heights, so that the spectacle has been 
on an unusual scale. The fierce rush of waters, 
however, has done a great deal of damage to the banks 
and various works. At Porthcawl, cavities requiring 
100 tons of material to fill were quickly created behind 
the sea wall of the promenade. The Great Western 
Railway track on parts exposed to the fury of the Irish 
Sea between Dovey Junction and Aberdovey was flooded 
and train services had to be suspended. Inland also the 
railway lines were flooded at various points and many 
roads and bridges were more or less seriously damaged. 
Substantial rainfall almost entirely solved the water 
problems, and reservoirs were filled to overflowing, 
except the big reservoirs at Swansea, which were still 
about 200,000,000 gallons short of their full capacity. 
Ship-repairing was considerably stimulated by the damage 
done to vessels at sea. 

Fuel Technology Development.—An important step has 
been taken by the University College of South Wales and 
Monmouthshire at Cardiff by the appointment of a 
lecturer in fuel technology, the department of Metallurgy 
being extended to the department of Metallurgy and Fuel 
Technology. Mr. Thomas Evans, B.Sc., who has a 
unique knowledge of South Wales coals, having been 
chief assistant in the Coal Survey Laboratories, has been 
appointed lecturer, and the first of his lectures was 
attended by Mr. F. Llewellin Jacob, J.P., chairman of 
the Monmouthshire and South Wales Coalowners’ Asso- 
ciation, Mr. J. E. Emlyn Jones, president of the Cardiff 
Chamber of Commerce, and other representative persons 
who commended the action of the University College 
authorities in their new development, which it was hoped 
would help coal, and Welsh coal in particular, to regain 
its important position. It was mentioned that a great 
deal of research work was being carried out in the South 
Wales coalfield by a committee of the South Wales 
Coalowners’ Association in conjunction with the Fuel 
Research Board and the Safety in Mines Research Board. 
especially with regard to problems of safety and roof 
control. 

Pollution of River Usk.—Steps have been taken by 
the Town Council of Brecon with a view to the avoiding 
of the pollution of the River Usk. The Council has 
appointed four members, with their surveyor, to inspect 
incinerators with the object of purchasing such plant, 
obviating the deposit of town refuse in dumps, which 
were being washed into the river by floods. Action 8 
being taken by other authorities, also, with a view to 
the prevention of the pollution of the river. 

Burry Estuary Pollution.—A conference has been con- 
vened for March 30, at Llanelly Town Hall, concerning 
questions of pollution of the Burry Estuary. The streams 
which feed the Burry River receive some of the effluents 
of tinplate and other works, and also drainage from 
colliery tips. A resolution will be submitted at the 
conference that the South Wales Sea Fisheries District 
Committee shall be requested to appeal to the Ministry 
of Health to hold an inquiry into this question. 
circular to the various authorities declares that since the 
war no steps have been taken to restore the river to 
even its pre-war condition, and increased activity 1" 
industry would make the position even worse. It has 
been suggested that the formation of a Port Sanitary 
Authority or extension of Swansea and Port Talbot 
Authority's area to include the Burry Estuary would meet 
the position. 

Swansea Corporation Schemes.—Swansea Corporation 
have accepted the tender of Messrs. James Howden and 
Company, London, at 49,903/., for plant for the new 
electricity station at Tir John North for extracting sulphur 
dust and various other products of combustion. The 
Finance Committee of the Corporation has decided to 
recommend the Council to postpone the scheme for an 
open-air sea-bathing pool on Swansea sands, estimat 
to cost 29,606l., in view of doubts as to whether the 
estimates, showing a small profit per annum, would be 





realised, and the general financial position. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Scottish Steel Trade.—During the past week there has 


not been any material change in the state of the Scottish 
steel trade, but the tonnage being specified for ship- 
building purposes is increasing steadily and this state is 
likely to continue for some time. While the home demand 
is therefore very good, that for export is of little conse- 
quence ; moreover the inquiry for overseas lots holds out 


little hope of much expansion in that direction at present. 
In the black-steel sheet trade there is quite a good 
output of the lighter gauges, but it is the home market 
which is absorbing most of it, as overseas buyers are 
not sending forward much business at present. Gal- 
vanised sheets are not moving at all freely just now. 
Orders for Canada for any descriptions of sheets have 
not put in an appearance yet, although, by this time of 
year, makers have usually secured good bookings. Prices 
all round keep steady and are as follows: Boiler plates, 
gl. per ton; ship plates, 81. 15s. per ton; sections, 
sl. 7s. 6d. per ton ; black-steel sheets, } in., 8l. 10s. per ton, 
and 10l. 5s. per ton for No. 24-gauge, in minimum 4-ton 
lots; and galvanised corrugated sheets, No. 24-gauge, 
121. 15s. per ton, in minimum 4-ton lots, all delivered 
at Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade rather a better tone exists and 
producers have lately been in receipt of more business, 
largely owing to the improvement at the shipyards. 
Inquiries are fairly satisfactory, and the immediate 
outlook is quite encouraging. The re-rollers of steel bars 
are, however, exceedingly quiet, having to contend with 


Continental bars at about 2/. per ton under the 
home price. The following are the current market 
quotations: Crown bars, 9/. 15s. per ton for home 


delivery, and 9l. 5s. per ton for export; and re-rolled 
steel bars, 81. 12s. per ton for home delivery, and 
7l. 10s. per ton for export. 


Scottish Pig-Iron Trade.—Quite a healthy tone is 
beginning to manifest itself in the Scottish pig-iron 
industry, and production has been gradually increasing. 
The number of furnaces now in blast is fourteen, and 
the demand is being well maintained. Fairly good 
deliveries of hematite iron are being made to the steel 
works. Prices are steady and are as follows: Hematite, 
71s. per ton, delivered at the steel works ; and foundry 
iron, No. 1, 72s. 6d. per ton, and No. 2, 70s. per ton, 
both on trucks at makers’ yards. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade—There is very little Cleve- 
land pig-iron available for the market. Producers are 
well sold over the second quarter of the year, and have 
no free stocks to draw upon. Merchants have little 
opportunity to negotiate, as the demand from abroad is still 
quite trifling and makers reserve to themselves the right 
to cover direct the requirements of principal home users 
and of consumers north of the Tweed. Much of the 
limited output is going into direct consumption at 
producers’ own foundries and steelworks. Current needs 
of North-East Coast buyers and of firms in Scotland 
absorb the remainder. Terms of sale for shipment to 
destinations abroad cannot be definitely given, as they 
vary a good deal after individual bargaining. Iron- 
masters are not keen to grant the heavy price conces- 
sions necessary to secure overseas orders. For other 
business fixed minimum figures are firm on the basis of 
No. 3 g.m.b. at 67s. 6d. delivered here, 69s. 6d. delivered 
to North-East Coast areas beyond the Tees-side zone, 
678. 3d. delivered to Falkirk, and 70s. 3d. delivered to 
Glasgow. 


Hematite-—In the East Coast hematite branch also the 
demand from abroad is very quiet, but customers else- 
where are coming forward at the arranged delivery 
prices to stipulated zones. Local consumption continues 
to expand steadily, and deliveries to the Sheffield district 
are increasing. There is still a good deal of iron lying 
at the blast furnaces, but it is stated to be all sold, and 
is decreasing rather rapidly. Continental demand has 
virtually ceased, owing to the comparative cheapness of 
foreign hematite in markets abroad. No. 1 East Coast 
hematite is 68s. delivered here, 74s. to 77s. delivered to 
various parts of Yorkshire, 70s. delivered to Northumber- 
land and Durham, and 75s. delivered to Scotland. 


Foreign Ore—Business in foreign ore is very light, 
consumers having little occasion to buy. Sellers put 
the price of best rubio at 17s. c.i.f. Tees, but a consumer 
reports a transaction at a lower figure. 

Blast Furnace Coke-—Durham blast furnace coke quota- 
tions have weakened as local consumers are now well 
covered over the next few months, and are not buying 
‘urther ahead. Good medium qualities are on sale at 
“0s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Values of semi-finished 
ind finished iron and steel are well maintained. Semi- 

nished steel is rather less readily disposed of than of 
te, but producers have a good deal of tonnage to 


deliver against contracts recently arranged. Manu- 
facturers of constructional steel are well employed; 
producers of railway material, while anxious to handle 


more 


. work, have moderate contracts to complete, and 
“epartments turning out requisites for the shipyards 
rather better order books than recently. Principal 
market quotations : Common iron bars, gi. 15s.; best 
‘ars, 101. 58.; double best bars, 101. 15e.; treble best 
; ae (parallel), 82.; packing (tapered), 
ville 


have 


bars, 111. 5e. ; 


101. ; steel (soft), 51. 6d.; steel billets 


12s. 





(medium), 71. 2s. 6d.; steel billets (hard), 71. 12s. 6d. ; 
iron and steel rivets, 111. 10s. ; steel ship plates, 81. 15s. ; 
steel angles, 81. 7s. 6d.; steel joists, 81. 15s.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
over, and 9. for smaller lots; fish plates, 12/. 10s. ; 
black sheets (No. 24 gauge), 10l. 5s. for delivery to home 
customers, and 9. 5s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge), 12/. 15s. 
for delivery to home customers, and III. 5s. f.o.b. for 
shipment overseas. 

Scrap.—tIron and steel serap is slow of sale and weak 
in price, as consumers are well placed as regards supplies. 
Heavy cast-iron is 50s.; machinery metal, 53s.; and 
heavy steel, 47s. 6d. 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Review.—With the approach of Easter the 
customary slackening off of business is becoming notice- 
able in several sections of the North-Western iron and 
steel and allied industries. In the foundry-iron branch 
conditions are very quiet from the standpoint of new 
contracts, but producers have so far little to complain 
of in the aggregate tonnages going into consumption. 
A good share of the present deliveries is being taken 
by the light-castings trade, which is experiencing an 
encouragingly bright spell ; and a few speciality branches 
of the engineering trade are also accounting for useful 
quantities, while textile-machinery manufacturers are & 
shade busier than in the last few months. There is, 
however, ample room for improvement in the way of 
forward business, and producers are content to await 
the passing of the holiday and general resumption of 
work, in anticipation that new orders may then be 
forthcoming. ere is little activity in the steel trade. 
Special alloys are in moderate demand, but little buying 
interest is being displayed in heavier kinds. 

Recent Orders.—Firms engaged in the manufacture of 
electrical plant and equipment, and cable manufacturers 
in this area, continue to secure useful new work, and, in 
the last week or so, Manchester, Warrington, and Bootle 
concerns have participated in large orders placed by the 
Admiralty for electric cable. Following the receipt of a 
number of new orders, Messrs. The National Gas and Oil 
Engine Company, Limited, Ashton-under-Lyne, have 
been able to put the whole of their works and plant into 
operation. One of the largest contracts secured by the 
firm is that for twelve heavy-oil engines for the Jerusalem 
water-supply system. An important development in 
local aircraft construction circles is the announcement 
that Messrs. A. V. Roe and Company, Limited, Newton 
Heath, Manchester, have acquired from Messrs. Cierva 
Autogiro Company, Limited, a licence for the manu- 
facture, use, and sale of the Autogiro aeroplane. Imme- 
diate steps are being taken at the works to put into 
production the latest type of this machine, and an 
extensive demand is anticipated. The Air Ministry, it is 
understood, has placed an order for a number of these 
machines for experimental purposes. 





Lone Szamuess Steet Tuse.—Messrs. The British 
Mannesmann Tube Company, Limited, Newport (Mon.), 
have recently rolled a seamless steel tube 8§ in. in 
diameter, 178 ft. in length, and weighing approximately 
2 tons. This tube, it is claimed, is the longest ever 
made by any tube works in the world, and was produced 
under normal rolling conditions. 


Tae Warrworts Socrety.—The annual commemora- 
tion dinner of the Whitworth Society was held at the 
Holborn Restaurant, London, on Wednesday, March 14. 
There was a good attendance, the company being received 
by Mr. E. R. Dolby, the President. As is usual at these 
dinners, the Whitworth Scholars of the previous year were 
present as guests. They were each presented with a 
copy of The Whitworth Book by the President. The 
toast of “‘ The Society ” was proposed by Mr. R. Pendennis 
Wallis. The President, in his speech, gave some in- 
teresting reminiscences of his early days, and also 
announced that Mr. Charles Day, President of the 
Institution of Mechanical Engineers, had been elected the 
next president of the Society, and would take office at 
the summer meeting. The new members of the com- 
mittee, elected in place of the retiring members, Prof 
Coker, Dr. Morley, and Dr. Scoble, are Messrs. A. Have- 
lock Case, L. H. Hounsfield, and L. H. Pomeroy. 


Launc# or H.M.S. “ Exzcrra.”—H.M. ee apt 
destroyer Electra was launched from the Hebburn-on- 
Tyne yard of Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, on February 15. She is one of the 
eight vessels ordered under the 1931 Naval ’ 
and constitutes the 67th warship constru by Messrs. 
Hawthorn, Leslie. Her overall length is 329 ft. and her 
approximate displacement 1,405 tons. The vessel is 
built with a long forecastle deck, and her armament 
comprises 4-7-in. and smaller machine guns. 
The machinery, ich is being constructed at the 
Company’s St. Peter’s Engine Works, consiste of twin- 
screw single-reduction geared turbines of the Parsons 
type, developing collectively 36,000 shaft horse-power. 
Steam is supplied by three water-tube boilers of the 
three-drum type fitted with superheaters arranged for a 
working pressure of 300 Ib. and 200 deg. superheat, under 
closed stokehold conditions. The firm has also in hand 
H.M.S. Encounter, sister ship of the Electra, H.M.I.S. 
Indus, a minesweeping sloop for the Government of 
India, and two first-class sloops for the Portuguese 
Government. 














NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.— Western 
Branch: To-night, 7.0 p.m., Merchant Venturers’ 
Technical College, Bristol. Joint Meeting with the 
Western Centre of Tue InstiruTION OF AUTOMOBILE 
ENGINEERS. “The Armstrong-Saurer Compression 
Engine,” by Mr. B. D. Riley. Yorkshire Branch : 
Monday, March 26, 7.15 p.m., Hotel Metropole, Leeds. 
Joint Meeting with the Leeds Centre of Tux INsTITUTION 
or AvTomosBILE Encingrrs. ‘“ The Blue Bird,” by 
Mr. R. A. Railton. North-Western Branch: Tuesday, 
March 27, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘The ‘Velox’ Steam Generator,” by 
Mr. M. G. 8. Swallow. North-Eastern Branch ; Wednes- 
day, March 28, 6.30 p.m., The Mining Institute, Neville 
Hall, Newcastle-upon-Tyne. ‘‘ Diesel Traction,”” by 
Prof. Dr.-Ing. G. V. Lomonossoff. 

Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “ The New Hydrogen,” by Lord Rutherford. 
Saturday, March 24, 3 p.m. ‘“ The Transmutation of 
Matter,”” by Lord Rutherford. Monday, March 26, 
5 p.m. General Meeting. 

InstiruTION oF ELEcrricaL ENGINEERS.—Monday, 
March 26, 7 p.m., Savoy-place, Victoria-embankment, 


W.C.2. Informal Meeting. Discussion on ‘* Modern 
Developments in Electric Cookers,” to be opened by 
Miss Vaughan. North-Eastern Centre: Monday, 


March 26, 7 p.m., Armstrong College, Newcastle-upon- 
Tyne. ‘The Measurement of Noise, with Special 
Reference to Engineering Noise Problems,’’ by Messrs. 
B. A. G. Churcher, A. J. King and H. Davies. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—Tuesday, March 27, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. ‘“‘ Automobile Transmission 
Systems,” by Mr. L. H. Pomeroy. 

InstiruTION oF CrviL ENGrINEERS.—Birmingham 
and District Association : Wednesday, March 28, 6 p.m., 
James Watt Memorial Institute, Birmingham. ‘‘ Sewer- 
age Works in Unstable Ground near the Great Barr Fault, 
Birmingham,” by Mr. N. J. Pugh. Yorkshire Associa- 
tion: Thursday, March 29, 7.30 p.m., Hotel Metropole, 
Leeds. “The Treatment of Moorland Surface Waters 
for Towns’ Supply,” by Mr. D. Whiteley. 


For meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—Visits to representative steel and 
ineering works reveal an encouraging state of affairs. 
The bulk of business is on home account. Overseas 
requirements of iron and steel products show expansion, 
but many works complain of keen foreign competition 
in certain classes of goods. This applies particularly to 
the tool and light machinery branches. Works producing 
basic and acid steels are operating to capacity. In some 
instances additional furnaces are bein aid down. The 
heavy engineering trades could comnlertabhy handle a 
greater share of the work in circulation. Railway rolling 
stock makers are having difficulty in booking sufficient 
work to replace expiring contracts. Orders from British 
railways are more numerous. The export position is less 
favourable. Recent improvement in the call for ship- 
building requisites has been more than maintained. 
Further improvement is anticipated during the next 
few weeks. Armament requirements are below normal. 
In the machinery section the manufacture of dredging 
and excavating apparatus is one of the steadiest lines. 
There is a stronger demand for electrical plant, agri- 
cultural machinery, and parts. The use of hollow-drill 
steel rolled on a metal core for mining purposes is extend- 
ing. Road-making and quarrying plant is in active 
request. To some extent this is due to the development 
of housing estates in various parts of the country. 
Plans are under consideration, and some have taken 
definite shape, to broaden the manufacturing basis of 
such stainless steel specialities as domestic utensils, 
fittings for trains, ships, hotels, shops, and various types 
of machi Tool-steel makers are fairly well employed. 
The tool trades have weak and progressive sections. 
Among the latter is the production of twist drills, hack- 
saws and blades, precision tools, and farm and garden 
implements. An improving market is being found for 
files. Makers of band and circular saws are busier. 


South Yorkshire Coal Trade.—Quiet conditions prevail 
in the export trade. Prices show a tendency to ease. 
Inland requirements are expanding. The iron and steel 
trades are ame Se tonnages. The Lancashire 
textile and Yorkshire woollen industries are buying more 
freely, while en ge by electricity-making under- 
takings is considerable. House coal requirements have 
undergone little change. In best quality fuel a few more 
inquiries are in circulation, and a better “ bagging ” 
trade is being done. There is a good demand for foundry 
and furnace coke at 19s. to 20s., while there is a firm 
market for gas coke at 22s. 6d. to 25s. per ton. Quota- 
tions are: Best branch hand-picked, 27s. to 28s. ; 
Derbyshire best house, 21s. to 23s. 6d.; Derbyshire 
best brights, 17s. 6d. to 19s. 6d.; screened nuts, 17s. to 
18s. ; best screened nuts, 16s. to 17s.; Yorkshire hards, 
17s. to 188. 6d.; Derbyshire hards, 17s. to 188. 6d. ; 
rough slacks, 6s. to 9s.; nutty slacks, 7s. to 8s. 














Tue Pxaysicat Socrety.—At the annual general 
meeting of the Physical Society, held on March 16, Lord 
Rayleigh was elected president; Dr. D. Owen, vice- 

resident; Dr. A. Ferguson, secretary for papers ; 

r. Ezer Griffiths, secretary for business ; Professor O. 
W. Richardson, foreign secretary ; and Mr. R. 8. Whipple, 
treasurer. 
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Brivisn Exnistrion TRAtNs On page 
iasue of December 29, 1933, we gave some particulars of 
a travelling exhibition to be arranged in a train composed 
of corridor coaches specially adapted for the purpose. 


Mr. L. Walford, chairman Messrs. British and Domi 
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Helens, Bishopsgate, London, E.C.3, the 
and managers of the exhibition, has informed us that 
owing to the fact that many exhibitors who have been | 
approached have been unable to complete their arrange- 


SETS ; 


ENGINEER. 


e 
| 
L 


MARCH 23, 1934. 


BRADFORD. 


VREEVES te 





PistToN-OPERATED SWITCH FOR 
REDUCING VALVE. 


Fic. 73. Repuctrne-Vatve Contactor GEAR. 
in the short time available before the original 
starting date. March 14, the advisory committee of the 
first “ Buy British’ exhibition train has decided to 
defer the commencement of the tour until September 12. 
The original programme for a three-months’ tour ol 
England and Wales, with over 60 stopping places, will 
then be carried out, the tour ending at Birmingham on 
December 14. The advisory committee includes repre 
sentatives of the four railway companies. 
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“riep StarEs, New York: For subscriptions, The International | are, however, obvious limits to developments in this | with the air pressure up to about 25 atmospheres. 


News Company, 131, Varick- \ ; ~ a . . 
Foreign Publishers Representatives Ine. en Wes antennae direction. In the first place it is extremely difficult to|This property has been made use of by Marx 











352 


to investigate the possibility of obtaining valve | 1928, but since that time has had to depend on 
action from the arc discharge between electrodes | support 
in air, and he has succeeded in demonstrating that|to learn that the subscriptions promised would 
|appear to be sufficient to meet the expenditure 


such valves can be constructed to carry 250 amperes 
during the permeable half-cycle and to withstand 
400 kV in the impermeable half-cycle of anode 
voltage. Supporters of direct-current transmission 
have therefore some reason to anticipate that their 
major difficulties are in a fair way towards solution, 
and this optimism is confirmed by the serious 
consideration which is now being given to national 
and international schemes for transmitting large 
blocks of electric power in this way. 

As far as this country is concerned, however, it 
does not seem likely that any such schemes will 
reach early fruition, nor is there any reason for 
adverse criticism of the policy that has recently 
led to the construction of a widespread three-phase 
transmission system in Great Britain. As Mr. Rissik 
himself showed, direct-current transmission will 
only be more economical than alternating current 
for distances exceeding 100 miles and/or for powers 
above 100,000 kW, conditions for which our grid 
is not intended, while, as Mr. J. R. Beard pointed 
out in the discussion, the return likely to be obtained 
by applying such a system on a large scale would 
be very meagre compared with the risks that would 
have to be run. Moreover, as he and other speakers 
showed, direct-current transmission is itself not 
free from technical drawbacks. It might not be 
easy, for instance, to manufacture suitable cables 
for the pressures anticipated, nor to operate them 
under damp conditions, while metering power trans- 
mitted at 500 kV is not going to be easy without 
some apparatus comparable in simplicity to the 
static transformer, and precautions will have to be 
taken to protect the system from lightning surges 
and other transient disturbances. Means will also 
have to be provided for dissipating the static charge 
in the line and for dealing with electrolytic effects. 
Last, but not least, the problem set by the instability 
of a direct-current transmission line will have to be 
dealt with, and this may have an important bearing 
on the general utility of direct-current transmission. 

It is only fair to put on record that most of these 
disabilities were recognised by Mr. Rissik and that 
he in fact called attention to many of them, thus 
much enhancing the value of his paper as well- 
balanced documentary evidence of what has been 
done, and is being done, to find a solution of present 
difficulties by breaking away from tradition. While 
the knell of the three-phase system has not yet 
been sounded and its life is still likely to extend 
over many years, it seems possible that an alter- 
native which from some points of view has much to 








recommend it will in the near future obtain a 
greater share of recognition. That this will be all 
to the good will generally be agreed. 

THE DETERIORATION OF 
STRUCTURES IN SEA-WATER. 
Tue work dealing with the deterioration of 

timber, metal and concrete in sea-water, which 


has been carried on by a Committee of the Insti- 
tution of Civil Engineers since 1916, has now reached 
a stage at which it is possible usefully to review 
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from other sources. It is satisfactory | 


necessary to complete the work in hand. 


Pending the completion of the promised general 
report, the Fourteenth (Interim) Report* has just | 
been published. This deals with the final examina- | 
tion of the second series of iron and steel specimens | 
exposed at Plymouth and Colombo for ten years, 
work on the protection of timber, and investigations 
relating to the resistance of reinforced concrete to 
sea-water. The first two sections dealing with the 
examination of the ferrous specimens exposed at | 
Plymouth and Colombo, are contributed by Dr. J. 
Newton Friend. Some bars were exposed to aerial | 
corrosion, while others were exposed between high 
and low water levels and yet others completely | 


immersed in sea-water. 

In general, the bars located at Plymouth and | 
exposed to sea air may be said to have confirmed | 
earlier deductions, in that their loss of weight was | 
practically double of what had been found in the | 
five-years’ tests with metals of similar compositions, | 
except in the cases of two alloy steels, where a| 
diminution was noted. A further confirmation was | 
afforded of the earlier deduction that ground speci- 
mens suffered less loss than those exposed without 
removal of the mill-scale, although the disparity | 
was not so great as had been found earlier. Copper 
steels showed an advantage over mild steels, and 
nickel steels and cast irons proved best of all. In 
the case of a steel containing 134 per cent. of 
chromium, the change recorded was incipient 
pitting. Different conditions entirely were found for 
those set at half-tide level and those continuously 
kept in sea-water, and any deductions based upon 
the air exposures would lead to completely erron- 
eous conclusions. All gathered accumulations of 
shelly fauna, and although the losses of weight 
were less than those of the aerial set, the various 
specimens showed results that indicated that nickel 
and chromium steels, and cast irons, were much 
more prone to attack when alternately wetted and 
allowed to dry. There was some measure of con- 
sistency in the relative deteriorations of the five- 
and ten-year specimens, but the cleaned bars lost 
more weight than those left in the raw state, 
although the depths of the pittings were greater 
in the latter case. Cleaned carbon steels suffered 
more than Low Moor iron, but less than Swedish 
or Armco iron similarly ground free from scale. 
The steels containing 2 per cent. of copper behaved 
worse than those containing 0-6 per cent. This 
was the reverse of the effect observed in the five- 
year tests. A 36-per cent. nickel steel was the best 
preserved of all. Cast iron showed some internal 
corrosion. Under continuous sea-water action, 
the effects were much the same. Copper steels, 
and those containing 3} per cent. nickel, showed no 
advantage over simple mild steels, and the chromium 
specimens were fairly deeply pitted. High nickel- 
steel was in appreciably better condition than any 
other material. Special tests undertaken with bars | 
of various compositions, bent cold to find, if possible, | 
the effects of working, failed to show any exceptional | 
effects. | 
The bars exposed to sea-air for ten years at| 








the whole of the data which have been accumulated 
und to draw conclusions from them. The Committee 
has so far published fourteen interim reports, in 
which the detailed results of wide-spread observa- 
tions are to be found, but it now feels that a general | 
report covering all the work which has been done | 
will be of value, and such a report is accordingly 
being prepared. Reasons for this decision are that 
the observations on iren and steel bars exposed for 
ten years are now complete, that the experiments 
on preservative coatings applied to steel have been 
concluded, that definite results can be given with 
regard to the effect of exposure to sea-water of 
various classes of timber, while the effect of timber | 
preservatives has been fully examined over a period 
of years. Iron and steel specimens are now under- 
going fifteen-year exposure tests, but as these will 
not be completed for five years it is not considered 
desirable to postpone the publication of a general 
report for so long. The work of the Committee | 


| 


was assisted by grants from the Department of | 
Scientific 


and Industrial Research until March, 


|Colombo were more seriously corroded than any 


|effect only previously seen on the ten-year tests at 


|steels were roughened, 


other set exposed at that station orelsewhere. Most | 
of them were covered with thick stratified rust, an 


Even the high-nickel and chromium 
while the cleaned carbon 
steels and Armco iron pieces were perforated. | 
Swedish and Low Moor iron were superior to cleaned | 
steel, the Low Moor iron lost appreciably less than 
any of the copper or carbon steels, and even the 
34-per cent. nickel steel. Loss of weight was less 
with the half-tide group than those exposed to the 
air, probably due to the protection afforded by 
minute shells. In the cases of the high nickel and 
chromium steels the growths were thinner, and 
their losses were many times those noted with the 
aerial sets. The cast irons were practically 
destroyed as a result of graphitisation, but the 
Armco iron suffered an unusually low loss in weight. 


Plymouth. 





Deterioration of Structures in Sea- Water. H.M. 
Stationery Office. Price ls. 6d. net 








|and pitted. 


| have been recognised. 


and 2 in. apart centre-to-centre horizontally. 


surv eying. 


the copper steels, while 
the low-nickel steels were badly perforated. Best 


| preservation was shown by the 36-per cent. nickel 


steel, though even this was attacked at the edges 
The chromium steels showed serious 
localised corrosion, found to be characteristic of the 
material when immersed in sea water. Continuous 
immersion only caused half the loss of the alternate 
actions of sea-water and air. Copper seemed to 


|reduce corrosion in the steel, but was ineffective 
}as regards pitting. Though the high-nickel steec| 


again gave the best results, it was far from free from 
corrosion, and some of the pits were severe. 

The section of the Report dealing with the work 
on timber during the year, is contributed by Professor 
George Barger. The only specimens of Archangel 


| pine under test at Auckland, which seemed to be 


entirely sound after seven years, were those treated 


| with creosote, or with creosote with an admixture 


of an arsenical poison. Similar specimens, exposed 
at Wellington, have also been attacked by marine 
borers, with the single exception of those treated 
with creosote. Untreated pyinkado exposed at 
Colombo, appeared to be comparable with creosoted 
Baltic fir in its resistance to marine borers, while the 
same timber has been found to be free from T'eredo 
after seven years in Auckland. The results indicate 
that tests must be made in very different types of 
waters, and emphasise the value of carrying out 
investigations wherever troublesome conditions 
Further work carried out at 
Kilindini and Mauritius showed that the application 
of naphthalene to creosoted timbers gave much 
better results than simple impregnation with either 
of the single substances. Out of twenty creosoted 
blocks, six were found to contain T'eredo, whilst 
eight treated with naphthalene after the creosote 
operation were all completely free. Direct impreg- 
nation with crude naphthalene, or with mixtures of 
naphthalene and creosote seemed to be distinctly 
inferior. The specific advantage of the use of 
naphthalene with creosote seemed to lie in the 
complete blocking-up of the pores of the wood with 
an insoluble solid, after the protective medium had 
been introduced. Further tests were made by 
Professor 8. M. Dixon to check the results obtained 
in previous work on the impregnation with creosote 
of incised Douglas fir. The specimens used were 
incised } in, deep and } in. wide in the form of rings 
Tank 
creosoting was used, and it was found that the 


average weight of creosote absorbed per cubic foot 


was 11-8 lb. for the incised specimens and only 


5-2 lb. for the untreated ones. 


To test the effects of sea water on concrete piles, 


work is being done at the Building Research Station 
at Watford, in artificial sea-water of three times 
normal strength, and at Sheerness, in actual sea- 
water. 
mixtures, with a few exceptions, at Watford, contain- 
ing normal Portland cement and trass, still remained 
uncracked. 
sound, but those made with normal Portland cement 
and finely ground sand, and having only one-inch of 
cover were cracked. 
| high-aluminum cement appeared to be generally 
unaffected. 
covery of rust on all piles at Watford, with one-inch 
| of cover. 


At both places all the piles made with rich 


Corresponding lean mixtures were also 


Those made with two kinds of 


An unexpected result was the dis- 








CaLenDAR—We have received a monthly tear-off 


| calendar from Messrs The International Construction 
Company, Limited, 56, Kingsway, London, W.C.2. 


INTERNATIONAL CoNGRESS oF SuRvEYors.—The fifth 


International Congress of Surveyors will be held in 
London from July 18 to 21. 
to the membership J 
surveyors affiliated to the International Federation of 
Surveyors under whose auspices the Congress is being 
held, and any person practising or interested in the 
surveying profession is invited to participate. 
to 
only to survey ing in the restricted sense of the measure- 


Attendance is not limited 
of the national organisations of 


The papers 
be read and discussed at the Congress will relate not 


ment and mapping of land, but will comprise those 
matters covered by the more liberal interpretation of 
the term as used in Great Britain; and will include 
town planning, estate management and development, 
valuation of property, quantity surveying, and mining 
Persons intending to take part in the Congress 
should communicate, as soon as possible, with the Secre- 
tariat of the 5th International Congress of Surveyors, 
|e/o The Chartered Surve _ Institution, 12, Great 
| George- street, London, 8. 
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objective, can be used both for visual and photo- 
| graphic work. In 1893, Taylor took out two patents | 
|for photographic lenses, which are known all over | 





extensive, and it is not possible, in the compass 
of a note, to mention all the firms concerned, An 
idea of the range of exhibits may, however, be given. 


A scheme for the foundation of a school of instrne- | the world as Cooke lenses, and by the beauty of | Drifters and boring equipment were, for instance, 


tion of the highest order for those who have given 
promise of being suitable for responsible posts in the 
foundry industry has recently been put forward. 
The scheme, we understand, has been thoroughly 
considered by the Education Committee of the 
British Cast Iron Research Association, and has 
been commended to the industry, while he Board 
of Education has expressed its interest in it 
and, subject to certain conditions, is prepared to 
give it its active support. It will be recalled that 
in March, 1933, the University of Sheffield, through 
Professor J. H. Andrew, made proposals for the 
establishment of a degree course in founding. This 
University course, however, is intended for young 
men who would normally take a degree course, but 
who have not yet entered the industry and believe 


that a specialised founding degree would be of | indispensable tools of the physicist, and Mr. Taylor’s 


assistance to them. The proposed foundry school, 
on the other hand, is intended solely for those 
actually engaged in the industry, and who are 
already committed to it as a means of livelihood. 
The Board of Education has considered the two 
schemes and has expressed the view that they fit 
into and supplement one another, and it is gratifying 
to note that the Sheffield Committee has expressed 
its approval and is giving its sympathetic support to 
the newer scheme. The proposed foundry school, 
it should be emphasised, will be completely inde- 
pendent of the British Cast Iron Research Associa- 
tion and other representative bodies in the industry, 
the universities, and local education authorities. 
It will, however, be governed by a committee 
nominated by the representative bodies in the 
industry, and others who offer the necessary financial 
support. It is proposed to house the school in the 
Central Technical College, Birmingham, no separate 
building scheme being contemplated, and it is 
probable that a start would be made with not less 
than 10 students, while the maximum would prob- 
ably not be allowed to exceed 30. The course will 
be a full-time one of one year’s duration, and the 
fee for each student will be about 307. Subject to 
the industry furnishing the comparatively small 
sum of 500/. per annum and to the required number 
of students coming forward, the Board of Education 
is prepared to consider furnishing the remaining 
1,5001. per annum required to run the school, in 
the form of a direct grant. If sufficient students 
are forthcoming, the course will begin in October, 
1934, or October, 1935. Prospective students are 
invited to communicate with Mr. J. G. Pearce, 
Director of the British Cast Iron Research Association, 
21-23, St. Paul’s-square, Birmingham. Mr. Pearce, 
to whom we are indebted for the above information 
regarding the new school, has asked us to state 
that he would welcome comments, suggestions, and 
inquiries relating to the scheme. 


THE DuppEtt Mepat oF THE PuysicaL Soctery. 

The Council of the Physical Society has awarded 
the eleventh Duddell Medal to Mr. Harold Dennis 
Taylor. The medal, which is of bronze, is pre- 
sented not more frequently than once a year to 
persons who have contributed to the advancement 
of knowledge by the invention or design of scientific 
instruments, or by the discovery of materials used 
in their construction. Mr. Taylor's merit to this 
distinction rests on his solution of the problems of 
imparting accuracy of form to large lenses of 
different shapes and of determining the way in 
which the deformation of such lenses would affect 
the performance of the instrument. Before the 
discovery of Jena glass in 1886, large astronomical 
refractors suffered from the defect known as secon- 
dary spectrum, which remained when the normal 
conditions for the removal of chromatic aberrations 
had been satisfied. To eliminate this defect Abbe 
and his co-workers employed apochromatic teles- 
copic doublets of this glass, but Taylor employed 
three glasses, and this solved more than the purely 
optical problem. Telescopes embodying the above 
principles have met with great success. Their 
colour correction is good, and is so combined with 


their design, showed how fully he was a master 
|of the theory of aberrations. In the specifications 
nothing is, in fact, more striking than the treatment 
| of the theory which leads to the method of eliminat- 
|ing coma simultaneously with curvature and astig- 
| matism. If any further tribute to the qualities of 
| these lenses is needed, it would be afforded by the 
|way in which they have been imitated in other 
lands, and not least by the adoption of the triple 
| form for some very large photographic lenses made 
|in Germany during the war for aerial photography. 
Mention may be also made of a telescope he invented, 
in which a large aperture and a large field of view 
are combined with a freedom from aberration com- 
|parable with that attained in the Cooke lenses. 
| Telescopes and photographic lenses are among the 





work has undoubtedly placed him among those 
whose labours have assisted the advance of scientific 
knowledge. 


Hicu-Speep Rait-Cars ON THE GERMAN 
State Ratiways. 

At the close of his lecture delivered to the 
Engineers German Circle on February 26, Reich- 
bahnoberrat Stroebe made some reference to 
developments in high-speed rail-car traction on the 
German State Railways, which might follow the 
successful experience with the high-speed rail-car 
the “ Flying Hamburger,” which has been operating 
between Berlin and Hamburg. We gave an 
illustrated description of this interesting vehicle in 
our issue of February 16. Further information on 
this subject has now been made available in an 
article contributed by Dr.-Ing. Leibrand to Reich- 
bahn, the official journal of the German State 
Railways. Arrangements are already in preparation 
for the inauguration of services of this kind between 
Berlin and Leipzig, and Berlin and Dresden. In 
addition to these, however, it is proposed, in the 
course of the next few years, to introduce fast rail- 
car services on 19 other lines, including Berlin— 
Munich, Berlin—Cologne, Berlin—-Koenigsberg, Bres- 
lau-Leipzig, &c. The total length of line covered 
by the new proposal, including the Berlin~-Hamburg 
service, is 5,800 miles. The average running time 
of the fastest trains on the sections concerned is 
at present 43 m.p.h., and this will be increased in 
the case of the rail-car units to an average of 
64 m.p.h. The whole scheme will require the 
construction of 40 rail-cars. These will be sufficient 
to operate the 22 services and leave a reserve to 
allow of cars being withdrawn for overhaul. Four 
units are now under construction at the Goerlitz 
Wagon Works at which the Flying Hamburger was 
built. The latter has a seating capacity of 100, but 
the units of the new programme will be arranged to 
accommodate 180 passengers. The present Berlin- 
Hamburg service is restricted to second class, which 
may be looked on as equivalent to first-class on 
ordinary trains in this country. It will be realised 
that many of the runs to be introduced will be 
much longer than that between Berlin and Hamburg, 





and the ambitious programme is evidence of the 
success, both technical and commercial, of the 
Hamburg service. Further information bearing 
on the subject was given in a speech made by Dr. 


Railways, at the Berlin Automobile Show. He 


Flying Hamburger has two 400 H.P. engines. The 


work. 
Tue Roya ScHoot or Mrves CoNVERSAZIONE. 


shown by Messrs. The Climax Rock Drill and 
Engineering Works, Limited, Messrs. The Consoli- 
dated Pneumatic Tool Company, Limited, Messrs. 
Ingersoll-Rand Company, Limited, and Messrs. 
Hardypick, Limited. Rock crushers were shown by 
Messrs. Hadfields, Limited, Messrs. Nordberg Manu- 
facturing Company, and Messrs, Sturtevant Engi- 
neering Company, Limited; while Messrs. Inter- 
national Combustion, Limited, showed the Hardinge 
conical ball mill. The M. and C. Joy loader was 
shown by Messrs. Mavor and Coulson, Limited, and 
a model of a large winding drum by Messrs. Vickers, 
Limited. Another interesting model, of a 9-cub. 
yard electric shovel, was shown by Messrs Ran- 
somes and Rapier, Limited. Messrs. Lea Recorder 
Company, Limited, showed their well-known 
specialities. There was also an excellent display 
of scientific instruments. The guests were received 
by the Rector, Mr. H. T. Tizard, and Mrs. Tizard, 
who were supported by Sir Harold and Lady 
Carpenter and Mr. A. H. Rocyn Jones. In addi- 
tion to the exhibits, a lecture entitled “ A Recent 
Jisit to Some Mining Centres in the United States ” 
was given by Professor S. J. Truscott. There were 
also various demonstrations, of which one dealing 
with the fluorescence exhibited by minerals in ultra- 
violet light,. by Professor C. G. Cullis, may be 
mentioned, as also the demonstration in the Bes- 
semer Memorial Laboratory of rescue work after 
an explosion by means of the Proto self-contained 
breathing apparatus. Demonstrations of rescue 
work under water were also given. Firms which 
lent accessory apparatus for use in connection 
with these demonstrations included Messrs. The 
jeneral Electric Company, Limited, Messrs. Holman 
Brothers, Limited, and Messrs. Siebe, Gorman and 
Company, Limited. 

THe ApvanTaGes OF DirsEL-ELEcTRIC SHIPs. 

In a paper which was read before the Society of 
Consulting Marine Engineers and Ship Surveyors 
on Wednesday, February 14, Mr. Gilbert Austin dis- 
cussed the advantage of Diesel-electric propulsion 
for ships in general terms and supported his argu- 
ment by referring in detail to the equipment of a 
tramp of 8,000 tons with a sea-speed of 10 knots. 
The prime mover of such a ship would consist of a 
pressure-charged engine rated at 1,700 brake horse- 
power under tropical conditions, to which a 
1,200-kW 600-volt direct-current generator for 
supplying the propeller motor and a 50 kW three- 
phase alternator for supplying the blower motor 
would be connected. Two direct-current genera- 
tors, one of which would be used for excitation and 
the other for auxiliary power at sea, would be 
chain-driven from the main generator, and there 
would also be three separate auxiliary sets for sup- 
plying powerand lighting in port. Electric heating 
and cooling would be provided and steam for heat- 
ing or driving a duplicate dynamo could be generated 
from the exhaust gases. The total weight of such 
equipment would be 285 tons, or 125 tons less than 
the equivalent steam plant. The first cost would be 
10 per cent. less than for plain Diesel drive and 
20 per cent. more than for a triple expansion engine. 
The fuel economy would be at least equal to and 
probably better than that of a plain Diesel ship, 


Dorpmueller, Director-General of the German State |owing to the better propulsive efficiency in bad 


weather. Upkeep and repairs would also be less 


stated that express rail-cars would shortly be|and the allowance for depreciation and renewals 
available fitted with two 600 H.P. engines. The | need not be more than half the usual rate, owing to 


the longer life of electrical machinery. The efficiency 


600 H.P. engines will be supercharged Maybach |of this plant did not fall off as the vessel became 
12 cylinder units specially designed for rail-car | older, and as the speed could be controlled more 
easily the engineering staff could be reduced. The 
propeller could be run at any speed from half to 
: full load with almost uniform efficiency, and also 
The conversazione held at the Royal School of | economically at the proper speed when the ship 
Mines, South Kensington, on Friday, March 16, | was light. 
was an interesting and attractive function. The | facilitated. The smaller size and weight of the 


Navigation in restricted water was 





a natural part of the school is in itself enough to 
constitute a scientific exhibition of great interest, 
This had, however, been added to by many displays 




















the other fine corrections required that the same 
instrument, which is known as a photo-visual 


arranged by firms whose activities touch the mining 
and metallurgical fields. The material shown was 





equipment of machinery and apparatus which forms machinery left more cargo space. 


ENGINEERING IN BELFAST. 
The speeches delivered at the annual dinner of 


i the Belfast Association of Engineers, which took 





place on Saturday, March 10, indicate that as the 
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staple industries of Ulster, agriculture, linen and 
shipbuilding, are now once more on the up grade, 
there should be further openings for the engineer. 
Replying to the toast of “ Northern Ireland,” 
proposed by Mr. A. Brown, the Minister of Com- 
merce (The Rt. Hon. J. Milne Barbour) mentioned 
that during the last year the Greenisland railway 
viaduct had been opened and the new Pollock Dock 
and Herdman Channel completed. In 


8 ft. or 9 ft. and the weirs improved, so that con- 
siderable areas were relieved from flooding. On 
the River Quoile, valves had been substituted for 
flood gates, with the same end in view, and the 
Newry Canal had been widened and deepened. 
Altogether, within the last five years, nearly 
4,500,0001. had been spent on engineering schemes 
of this kind towards which the Government had 
contributed 1,000,0001. In replying to the toast 
of “ Our Guests,”’ proposed by Mr. J. 
Mr. W. J. Lovett said there were three outstanding 
matters to which the country must give its 
attention. 
the sea and in the air; the second was Government 


aid to shipping, to enable foreign competition to be | 


fought; and the third was an extension of our 
tariff policy for the same reason. In 1933, the 
entrances and clearances of British vessels in the 
United Kingdom were 1,000,000 tons less than in 
1932, while that of foreign vessels were 2,750,000 tons 


more, State-subsidised and bounty-fed competition 


should be met with cent. per cent. reciprocity by | 


our own Government, either for one year or for 
a term of years. They could not compete with 
ships that were given the equivalent of 50 per cent. 
addition to the open market freight price for every 
ton of cargo they carried. The toast of the “ Belfast 
Association of Engineers ” was proposed by General 
Magnus Mowat, and the chairman (Mr. R. Cairns), 
in reply, said that that body, which was founded in 
1892, had reaped the benefit of the seed of co- 
operation then sown, and now occupied the premier 
place among societies of its kind in Ireland. They 
endeavoured to spread the knowledge and promote 
the practice of engineering in all its branches, 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Prior to the general meeting of The Institution 
of Mechanical Engineers, on Friday, March 16, at 
Storey’s-gate, St. James’s Park, a meeting of the 
members of the Benevolent Fund was held to con- 
sider the report of the Committee of Management for 
the year ending December 31, 1933. The chair was 
occupied by the President of the Institution, 
Mr. Charles Day. The report showed that the 
membership had increased by one only, there being 
1,573 names on the roll. 


now Contributions had, 


however, been received from about 300 members of 


the Institution not on the Benevolent Fund roll. 
The income for the year was 1,691/. 16s. 6d., a 
decrease of 45/. compared with the previous year. 
The amount of grants given in relief to widows, 
orphans, and members, or former members, of the 
Institution was 1,813/. 9s, 8d., the excess of pay- 
1651. 15s. lld. being met 
by transference from capital to income authorised 
at the preceding annual meeting. On the motion 
of the chairman, the report unanimously 
adopted, and a resolution was also passed for the 
transfer of a sum not exceeding 5001. from capital 
to income, should this be required in the coming 
year. Mr. R. W. Allen and Mr. R. C. Macdonald 
retired by rotation from the committee of manage- 
ment and were not elig ble for re-election, whilst a 
vacancy had been caused by the death of Mr. W. T. 
Parrack. Mr. E,. A. Alliott, Principal G. F. 
O'Riordan and Mr. W. A. Tookey were elected to 
fill the vacancies. The honorary secretary, Brig.- 
General M. Mowat, and the honorary treasurer, 
Mr. W. O. Roberts, retired by rotation and were 
re-elected. Mr. Raymond Crane, the auditor of the 
Institution accounts, was elected as honorary 
auditor of the accounts of the fund for the vear 
1934. During a discussion as to ways for increasing 
the receipts of the Benevolent Fund, it transpired 
that only 13-85 per cent. of the members of the 
Institution belonged to the Fund, as against 14-06 


ments over receipis of 


was 


addition, | 
the bed of the River Bann had been lowered some | 


M’C. Barry, | 


The first was an adequate Navy, on| 
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| per cent. for the preceding year. A number of 
proposals were put forward which the chairman 
promised should receive consideration by the com- 
|mittee of management. It is pleasing to be able 
| to record that, in spite of a somewhat small attend- 
}ance, much greater interest was shown than has 
hitherto been the case, and several of the proposals 
|were definitely constructive, particularly with 
regard to increasing the activities of the branches 
in connection with the Fund. 





At the ordinary general meeting, which took place 
with the president, Mr. Charles Day, M.Sc.(Tech.), 
in the chair, a paper on “The Mechanics of Elec- 
trical Switchgear ’’ was read by Mr. H. Trencham. 
We commence to reprint this paper, in abstract, on 
| page 363 of this issue. 


The discussion was opened by Mr. J. Whitcher, 
who said that high-class switchgear was one of the 
engineer’s best industrial efforts. The high cost of 
maintaining testing stations, about which the author 
had been somewhat plaintive, would result, he 
| presumed, in the price of heavy-duty switchgear 
rising rather than falling. If this were so the 
outcome would probably be that the engineers 
concerned would forgo the use of this equipment. 
The conditions under which heavy switchgear was 
manufactured were due to the buyers who, though 
they knew what they wanted in a specific case, did 
not realise what they did not want, and who, as 
their education progressed, adopted new ideas, 
so that manufacturers were saddled with worthless 
development charges. More and more devices were 
being added to switchgear without a corresponding 
stripping of excrescences. That policy was mis- 
taken, but it would not be so bad if a large and 
| continuous output could be obtained. As it was it 
lled to high cost, the consequences of which were 
| the adoption of ill-devised schemes and the abandon- 
ment of reliable operation for the sake of paltry 
gains. The idea that the cost of adequate circuit- 
breakers was not justified was absurd, and it should 
be the aim of manufacturers to prove this by simpli- 
fying construction, increasing the production of 
standard types, and thus reducing prices. It was 

well that the mechanical aspects of switchgear 
| should emphasised. In practice, however, 
everything was not done to secure good mechanical 
| design, light yet strong, and safe in all essential 
| particulars. He would like to direct the attention 
| of mechanical engineers to the simplicity of some of 
the arc-breaking devices described in the paper. 
The idea, for instance, of using the are made by the 
first break to generate a pressure which caused oil 
to flow across the second break should strongly 
appeal to them, owing to the absence of extra 
mechanism and moving parts. Assuming that the 
amount of oil was sufficient, the breaking capacity 
was then proportional to the severity of the fault. 
In spite of the many discouragements suffered by 
the designers of enclosed outdoor switchgear, he 
hoped that the ultimate victory would fall to this 
type, for as regards operation, ease of cleaning, and 
in other ways, it had distinct advantages in the dirty 
atmosphere of this country. 

Mr. H. V. Field read a communication from 
Mr. H. W. Clothier, in which he commended the 
author's identification of switchgear design with 
mechanical engineering. He, however, called atten- 
tion to the omission of any reference to the machined 
flange joint between the tank and top plate. This 
joint was widely used and, having regard to the very 
high pressures generated, might be considered as more 
in line with approved mechanical practice than the 
spigot illustrated in Fig. 17) of the paper. Having 
regard to the numerous variables and operating 
characteristics that had to be met, it was fortunate 
that Great Britain possessed the largest testing plant 
in the world. But it was a matter of personal 
disappointment to him that the efforts which had 
been made to establish a national testing station 
had not been successful. When the research that 
was necessary and the material that had to be 
provided were taken into account, the author under- 
estimated the cost of the test equipment. Never- 
theless, world competition rendered this expenditure 
necessary, and it behoved the user to think in terms 
of performance rather than of nominal ratings, which 
were empirical and unsupported by test evidence. 
It was of fundamental importance that generating 


be 
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plant and transmission systems should be equipped 
with apparatus that would function correctly and 
safely when a fault occurred, however few and far 
between these occasions might be. 

Mr. F. M. Birks pointed out that the question of 
rupturing capacity was of great importance to users ; 
and he had hoped that the author would have given 
some information as to the values that should be 
specified for comparatively small low-voltage 
equipment. 

Mr. A. G. Hopking thought that with the great 
increase in the output of alternators that had taken 
place within recent years, there must be a large 
amount of switchgear still in use which, though 
satisfactory enough when installed, would now be 
incapable of dealing with the power that might 
be imposed upon it. The author had pointed out 
that buyers had so large a range of requirements 
that the cost of switchgear was higher than it 
need be. It was, however, for the electrical engineer 
to preach the advantages of standardisation. At 
present, no doubt, the cost of switchgear formed too 
high a proportion of the total, and if it could be 
reduced great improvements would be introduced 
into the working. 

Mr. Rex Wailes, who spoke next, asked for 
information regarding the temperatures and pres- 
sures generated in a large circuit-breaker when the 
circuit was interrupted, and asked whether photo- 
graphs of the formation of the gas bubble and other 
phenomena which occurred were necessary or not. 

Mr. A. L. Forster, referring to the designs of con 
tact illustrated in the paper, said he noticed that most 
of these had only a single flexure, while many years 
ago his experience with those embodying a double 
flexure had been good. These had been used 
successfully for breaking the large currents required 
for electro-plating purposes and on the first 
destroyers to be equipped electrically, while, fitted 
with overload releases, they had been employed for 
the control of cranes. 

Dr. A. P. Thurston said that he understood that 
it cost 35,000/. to tap the grid, and he would like to 
know how much of that cost went in switchgear. 

Mr. H. Trencham, in reply, said that comparing 
theoretical possibilities with actual conditions, it 
seemed that the use of the copper forming part of 
our distribution systems could be improved from 
20 per cent. to 50 per cent., and that the load 
carried could therefore be increased by a corre- 
sponding amount. The amount of oil required to 
interrupt a circuit when using an arc-control device 
was probably not more than a teacupful, especially 
if the circuit-breaker was designed to operate when 
the current was passing through its first zero value. 
Whether the machined-flange joint or that described 
in the paper was selected was mainly a question of 
cost. The rupturing capacity of industrial switch 
gear was generally about 25,000 kVA, and he agreed 
that there was a considerable amount of switchgear 
in the country, of which the rupturing capacity 
was not in accordance with recent progress. Switch- 
gear did not form the most expensive item in the 
cost of distribution, and he agreed with Mr. Clothier 
that, if greater standardisation could be achieved, 
the use of more rather than less switchgear would 
be beneficial, as this would give greater flexibility 
and better control in emergency. A good deal of 
research had been devoted to the subject of tem- 
peratures and pressures and to the study of the 
gas bubble formed. Pressures as high as 1,000 |b. 
per square inch might be expected, while the 
temperatures far exceeded that of the dissociation 
point of gases. As regards contact design, he 
believed that it was an advantage mechanically 
to eliminate flexure altogether, and it was certainly 
cheaper. Double flexure would allow the contact 
to move too freely under the action of the electro- 
magnetic forces. 

Mr. L. Drucquer, who was called upon by the 
President, at the author’s suggestion, to reply to 
the point raised by Dr. Thurston, said that 35,000/. 
was a reasonable figure for the cost of tapping the 
grid with certain layouts, but it must be remem- 
bered that many substations were also used for 
sectionalising purposes. In fact, actual tapping 
could be effected for about a quarter of that sum, 
including not only switchgear, but transformers and 
foundations, 
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THE TRANSMUTATION OF 
MATTER. 


In commencing the second lecture of the series 
on the above subject at the Royal Institution on 
Saturday, March 10, Lord Rutherford of Nelson, 
O.M., F.R.S., said that in the latter part of his 
previous lecture (see page 326 ante) he had referred 
to the remarkable phenomena of radioactivity and 
to the proof that the radiation was a sign of the 
transformation of the individual atoms. At the 
close he had illustrated the fact that the radio- 
active elements decayed according to a simple 
geometrical law and had explained how the majority 
of the atoms of a radioactive substance appeared to 
be stable, but then one of them exploded and a 


existing between the radioactive bodies, discovered 
over twenty years ago, and known as the Geiger- 
Nuttall relation. It was to the effect that the 
faster the body was transformed the higher was the 
speed with which the a-particle was e«pelled from 
it, and the longer the period of transformation the 
shorter was the range. This could be illustrated 
by plotting the logarithm of the range against that 
of the radioactive constant, which had been done 
in the slide reproduced in Fig. 2. The points for all 
the bodies, it would be seen, lay on straight lines. 
This, the lecturer said, was a surprising relation. 
Various attempts had been made to give a rational 
explanation of this remarkable rule, but it had 
not been possible to do so until the advance of the 
newer ideas of wave mechanics, in which every 





the Fig. 2. 
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| moving particle had to be regarded as a centre 
lof a wave disturbance. It became clear early 
|that the radiation must have its origin in the 
nucleus. At some distance from this the force of 
repulsion followed the inverse-square law, but near 
|the nucleus the potential rose to a high value, 
| forming a potential barrier. The nucleus, however, 
| must be held together by attractive forces, and it 
|must therefore be supposed that at some point 
particle was hurled out with great speed. He | D€@T the nucleus the forces changed sign, as shown 


employed a model to show how the a-particle was | ™ Fig. 3. 
“ aye ‘ a a . ‘ . . 
ejected, a small ball, representing the latter, rising | Gamow and Gurney and Condon had shown how 


vertically to a height of 2 ft. or 3 ft. when released. | wave mechanics could explain the Geiger-Nuttall 
There were, however, other cases in which an | relationship. Waves, Lord Rutherford said, had 
electron, or £-particle, was ejected instead of an | remarkable properties. Occasionally, the waves 
a-particle, and a similar ball representing the |Tepresenting the moving a-particle might slip 
former, Lord Rutherford said, would rise to the through the potential barrier, and the a-particles 
roof, escaped in that way. A particle located between 
The lecturer then referred to the law of decay for the nucleus and the potential barrier had a certain 
radioactive bodies, illustrating it by the slide| Chance of escaping, but the chance was greatly 
reproduced in Fig. 1. This, he said, showed that increased with the energy of the particle. In the 
if the number of radioactive atoms was reduced | ©@8¢ of uranium, the a-particle that was going to 
from 100 to 50 in a time T. it was reduced from | ¢S¢ape had little energy, and its chance of escape 
50 to 25 in a time 2 Tand from 25 to 12-5 in a| W@8 therefore small. Actually, it took 4,500 million 
time 3T, and so on. This type of decay was | Y©@Ts for half the particles to escape. With Radium 
universal for all radioactive bodies, and it could be | ©’ 0n the other hand, the a-particle had such great 
expressed mathematically thus:—If N, is the | &PeT2y that its chance of escape was enormously 
number of atoms initially and N, the number after | 8Te@ter, the half-period of the transformation in 
Ni i 
: A is the 


The time for half-trans- 
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| that case aving 10.000 8°°° nd. 
The majority of radioactive bodies, the lecturer 
ion, 2.4 . th | continued, broke up in the same way, although the 
ation = —— second, and L, the average | a-particles were ejected at different speeds, according 
life, = am a st 2 | to the characteristics of the nucleus. Some atoms, 
ibe however, could break up in more than one way. 
is the fraction of the total number of atoms which | Radium C, in fact, broke up in two ways, with the 
change per second. This law of decay, the lecturer | expulsion of a B-particle, or electron, as well as 
continued, was not affected by any physical or} an a-particle. The expulsion of the latter produced 
chemical condition that could be applied in the | Radium C”, which, in turn, expelled a £-particle, 
laboratory ; it might, in fact, be used to construct | while the expulsion of the £-particle from Radium C 
an absolute standard of time. | resulted in Radium C’, which emitted an a-particle 
Continuing, Lord Rutherford said he wished to resulting in Radium D. 
draw attention to the remarkable relationship| Another remarkable property of radioactive 
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bodies, Lord Rutherford said, was their power to 
expel a number of particles at speeds very much 
higher than the normal. A slide reproduced in 
Fig. 4 shows three long-range particles from 
Thorium C, and Lord Rutherford remarked that 
long waits were necessary to get three such long- 
range particles at the same time. In the case of 
Radium ©, 12 different groups of a-particles were 
emitted, all at different speeds, the highest having 
a penetration of 11-47 cm. in air. The lecturer 
explained this by pointing out that when an electron, 
or f-particle, is emitted from an atom it causes an 
enormous disturbance in the inner atom, leaving 
the resulting atom in a disturbed or excited state. 
If an a-particle were left in an excited state it would 
be lifted up to a higher energy level, as shown in 


Fig.3. 
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the slide reproduced in Fig. 5, and would thus have 
a much better chance of escaping through the 
potential barrier. Only a few, however, would be 
able to escape as long-range particles, owing to the 
fact that the a-particles raised to a higher level only 
remained there for a minute fraction of time, 
afterwards falling to the normal level and emitting 
the energy in the form of y-rays. 

Lord Rutherford then dealt with the chemical 
changes due to radioactive transformations, point- 
ing out that the explanation of the changes in 
properties was obvious from the periodic table and 
stating that the general rule was that on the 
expulsion of an a-particle the resulting element was 
changed to two positions lower in the table. The 
expulsion of a £-particle, on the other hand, 
increased the nuclear charge by one unit, and the 
body then occupied a higher group in the table. 
From these simple laws it was possible to predict 
the chemical properties of all bodies resulting from 
radioactive transformations. 

The different properties could be shown by an 
electrical method. Soddy and the speaker in 
Montreal had condensed the thorium emanation 
and we now knew it to be an isotope of the radium 
emanation. Thorium X produced thorium emana- 
tion which had a half-period of transformation of 
54 seconds, as he had shown at the previous lecture. 
Lord Rutherford then showed the condensation of 
thorium emanation by passing it through a spiral 
of lead tube cooled to — 186 deg. C. by immersion 
in liquid air. He next illustrated the scattering 
of an a-particle on approaching the charged nucleus 
of an atom by means of a slide, the particle being 
deflected in a hyperbolic curve, and then by means 
of a steel ball rolled on a small rectangular table 
having a raised circular, flat surface in the centre 
surrounded by a surface formed as a hyperboloid of 
revolution. Rolling a ball in a radial direction, it 
could be made to reach the centre, representing the 
nucleus, if given sufficient velocity, but if directed “t 
any angle with the radius the ball followed a hypor- 
bolic path across the table, behaving just as an 
a-particle did in the neighbourhood of a nucleus. 
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Lord Rutherford then showed some slides illus- 
trating the deflection of a-particles in passing through 
the fields of light atoms. We reproduce, in Fig. 6, 
one of these slides showing the collision of an 
a-particle with a helium atom, the two moving off 
approximately at right angles after the collision. In 
the case of a collision with a particularly light atom, 
the a-particle passed on after the collision, while the 
struck atom was deflected through a large angle. The 
lecturer illustrated this by a slide showing the colli- 
sion of an a-particle with the nucleus of a hydrogen 
atom, 

The lecturer then passed on to the methods 
employed for detecting a-particles and to the 
electrical devices of recording and counting them. 
He illustrated a single-chamber counter in which a 
minute current is set up when an a-particle enters | 
By means of a six-valve amplifier the 
small currents are amplified sufficiently to operate 
a counting device or an oscillograph. In the 
counting device the amplified current is applied | 
to the grid of a thyratron, in the anode of which | 
a relay is connected. The armature of this relay | 
forms the pawl of a ratchet wheel, which is turned | 
through one tooth each time an a-particle enters 
the counter, so that the total number entering in a | 
given time can be recorded on a dial. 

Using this apparatus, Lord Rutherford showed | 
that in a “ head-on ” collision between an a-particle | 
and a hydrogen atom, the recoiling hydrogen | 
nucleus, now known as a proton, travelled more 
than 30 cm., though the a-particle travelled only 
7 em, Any compound containing hydrogen, 
he said, could be used to provide the hydrogen 
atoms, and he actually employed a strip of paraffin, 
10, in thickness, placed in front of the counting 
chamber, The a-particles collided with some of the 
hydrogen atoms, and the recoiling protons passed on 
into the chamber and were duly recorded. A gal- 
vanometer, the thyratron apparatus, and a loud- 
speaker were employed to render the detection of the 
a-particles both visible and audible. In this way 
the emission of a-particles from pitchblende was 
illustrated, and the range of the emission from 
polonium was shown to be about 4 cm. ; the whole 
of it, however, was stopped by a sheet of note paper. 

Another experiment showed that when nitrogen 
was bombarded by a-particles some of the nitrogen 
nuclei were broken up; fast protons were emitted 
and could counted by the thyratron 
apparatus, The lecture concluded with an experi- 
mental demonstration of the condensation of radium 
emanation. A small tube of radium emanation 
with the end broken off was placed in one end of an 
exhausted glass tube bent to form three U’s and 
having a cylinder coated with zine sulphide at the 
opposite end to that in which the emanation was 
placed. Two of the U-tubes were immersed in 
liquid air, and in the first a weak phosphorescent 
glow, due to the condensed emanation, could be 
distinguished. In the second U-tube the glow 
was much stronger, and when the emanation was 
allowed to volatilise, the zinc-sulphide coated | 
cylinder was filled with a brilliant luminosity. 
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MACHINE TOOLS AT THE 
LEIPZIG FAIR. 


IN viewing the machine-tool developments at 
the Leipzig Fair, which was opened on Sunday, 
March 4, and closed on March 11, distinct traces 
were observable of the new attitude characterising 
the outlook of all classes in Germany. Machines | 
of the semi- or full-automatic type were much less 
prominent than in former years, their place being 
largely taken by simpler types of tools, so arranged 
that they could be readily adapted to a variety of 
operations. This tendency is, of course, by no 
means confined to Germany, but is probably more 
strongly marked in that country than elsewhere, 
since the displacement of labour by fully-automatic 
machinery is being discouraged, and the operator is 
being persuaded to regard machine tools as a means 
of increasing employment, and not as a means of 
displacing the human element. It would, of course, 
be impracticable to dispense with semi- and full- 
automatic machines entirely if Germany is to 
maintain her position in the international market, 
but it is stated that they will only be employed 
suitably and appropriately,” and that time and 
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labour-saving appliances are being retained as an 
indispensable means of relieving the operator from 
idle-time losses and needless bodily fatigue, while 
a strong point is being made of the value of safety- 
first devices as a help to the worker. On a number 
of the exhibits, automatic movements were entirely 
omitted, on the grounds that hand-operated machines 
are able to compete with the more elaborate machines 
if the machinery times are relatively short as com- 
pared with the setting up times, and so on, while 
the simplification in design results in a marked 
This simplification was 
observable in practically every class of machine 
tool, the majority of exhibits, as stated, being of 
the universal type, which could be adopted to 
various shop requirements by omitting or adding 
attachments. They were also adaptable for various 


reduction in prime costs. 


driving arrangements, speeds, and feed ranges. 


The machine unit system is coming into general use 
in Germany, a number of standard units of the 


universal type being combined for special purposes. 


Another method of lowering machine costs in 


evidence at the Fair consisted in replacing the | 
| of rotation, the vertical feed motion being imparted 
to the work table. 


expensive chill-cast process by other methods 
giving high wear-resisting properties, and in applying 
artificial in place of natural seasoning. Cost reduc- 
tion, in fact, was one of the key notes of the Fair, 
and was said to be a part imposed by the necessity 
of meeting Far Eastern competition. Wage rates 
cannot be reduced appreciably in Germany if they 
are to be maintained above the living level, and 


this has led to every possible means being investi- | 


gated to lower production costs. In this connection, 
the employment of the most economical cutting 
speeds and feeds is regarded as of the utmost 
importance, and either electrical or mechanical 
means for obtaining speed variations by infinite 
gradations are very frequently employed. On the 
whole, it is claimed that the latest machines are 
capable of even more accurate work than their 
forerunners, neither this feature nor the high 
production capacities involving increases in price. 
Machine tools employed for normal roughing 
and finishing operations have to some degree been 
standardised, but there were a number of interesting 
new designs at the Fair. Improvements intended 
to bring the machines into conformity with modern 


theories of chip flow were noticeable, while, in general, | 


it could be observed that the governing factor in 
design was the exploitation of high-duty tools. Some 
of the machines exhibited gave the impression 
that they were designed to anticipate future 
developments in hard-metal tools. A number of 
models were adaptable for work with either 
hard-metal or high-speed tools, the speed range 
being extended to cover the characteristics of both 
classes of tool, while other machines were built 
exclusively for the utilisation of the hard-metal 
tool. As an example of the former practice, the 
well-known V.D.F. lathes may be quoted. These 
can be supplied with an exchangeable headstock, 
giving a very wide speed range to suit the require- 
ments of both normal and hard-metal tools, while 
the new models can be supplied in three different 
styles designed for either normal roughing and 
finishing operations, with or without screw-cutting 
attachment, or for fine-turning operations. The 
spindle speeds may be selected within various given 
ranges to suit the customer’s requirements, and 
special attachments can be supplied for reducing 


] . . nm 
the normal feeds for fine-turning work. There wasa 


clearly observable tendency at the Fair towards a 
classification of the tools into two distinct groups. 
The first of these embraced normal machines used for 
roughing and finishing operations, and the second 
machines employing Widia or diamond tools for 
fine working operations. Machines of the latter 


| type are still to some extent in the development 


stage, and the distinction between the two classes 
is not always definite. Machines employing Widia 
or diamond tools have been a feature of the Fair 
for some time past, and are characterised by high 
cutting speeds and fine feed rates. The metal 
leaves the work in a fine continuous flow, with 
very little heat development, so that the work 
leaves the machine undistorted and with a mirror- 
like finish. 

Turning now to the construction of the machines 
in rather more detail, the main spindle, although 
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running at very high speeds, is generally carried 
in plain bearings, as anti-friction bearings have 
been found to have a greater tendency to give rise 
to chatter marks and irregular cuts. The spindles 
are generally hardened by the nitriding process 
and are ground and finely lapped. The bearings 
are usually adjustable, but are very closely fitting, 
leaving a clearance of a few thousandths of a milli- 
meter for the oil film. Individual motor drive 
is very popular, with the motor set deeply in the 
frame, and the spindle drive is frequently effected 
by soft and elastic belts, silk being popular for this 
purpose. Interposed gears are commonly employed 
to give the lower speed ranges, but the spindle is 
always relieved from the tooth pressure as well as 
from the belt pull. Fine-boring machines of the 
vertical single- and multi-spindle types were shown 
at the Fair, in which the work is held stationary, 
while the spindle, supported in a very stiff sleeve, 
is fitted with both the rotary and feed motions. 
In a machine intended for the serial production of 
cylinder blocks, the spindles are horizontally 
adjustable, and have no movement other than that 


In this machine, all influences 
likely to give rise to vibration have been carefully 
eliminated, and special attention has been given to 
the avoidance of work distortion by heating. 
Hydraulic drive is most commonly applied to fine- 
working machinery as its freedom from shock 
prevents damage to the Widia or diamond tools. 
The introduction of fine machining methods repre- 
sents a definite challenge to manufacturers of grind- 
ing and honing machines. Fine boring, in particular, 
has proved very economical, only a preliminary 
rough boring being necessary, and no final smoothing 
operation being needed. It is interesting to note 
in this connection that one maker specialising in 
honing machines showed a fine-boring machine 
at Leipzig. That the challenge referred to has not 
seriously affected the position of the grinder to 
date, however, is shown by the fact that these 
machines were more in evidence at the Fair than 
any other individual group. To meet the com- 
petition created by the new methods, grinding 
machines have been improved to give still greater 
accuracy and better finishes. This applies particu- 
larly to centreless grinders, which, although originally 
developed as high-production machines, have been 
adopted for serial production in relatively small 
lots. The accuracy obtained is about 0-001 mm. 
A new principle applied to this class of machine 
was shown at Leipzig, the reciprocation of the table 
being effected by oil pressure, permitting the grinding 
of both cylindrical and tapered pieces by the auto- 


matic “ push through ” method, and of shouldered 
pieces by the automatic “dipping” method. 


A fine surface finish is claimed for both methods, 
with a high degree of accuracy. The table may be 
locked in position if required, the machine then 
operating as a normal centreless grinder. Long 
bars are now being ground on centreless grinders 
ready for use, to close tolerances, the machines in 
this case being provided with automatic rod maga- 
zines and ejecting devices. The rods are positively 
rotated by rollers which relieve the feed wheel from 
this duty. 

It was evident from the exhibits that in the 
normal precision grinding field, anti-friction bearings 
are generally preferred for supporting the high- 
speed wheel spindle. Adjustable precision ball- 
bearings of the open type are used, in which the 
spindle can be adjusted to run without either axial 
or radial play. Pre-loaded ball-bearings are also 
coming into more general use. The machines are 
generally fitted with individual motor drive, trans- 
mitted to the wheel and work spindles by wedge 
belts, but in the case of some high-speed internal 
and also surface grinders, the motor is mounted on, 
or directly coupled to, the wheel spindle, and very 
high speeds are obtained by means of a frequency 
converter. Among the internal grinders, a distinct 
tendency was observable at the Fair towards 
eliminating irregular feed motions caused by the 
movement of the heavy slides. The wheel carriage 
in some machines has been divided into a lower and 
an upper slide, one of them serving for the adjust- 
ment of the work diameter only, while the other 
controls the wheel feeds. 
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Reference has already been made to the methods 
of drive adopted on a number of the machines 
shown. Opinion appears to be still divided as to 
the merits of hydraulic drive for machines other 
than grinders, and there are one or two examples 
in fine boring machines of this form of drive being 
abandoned in favour of an electric system with 
Leonard control. Generally speaking, the hydraulic 
drive has been improved and reduced in price, and 
special systems have been developed for high-speed 
transmissions at low power. An advanced appli- 
cation of hydraulic drive was exhibited at the Fair 
for the table reciprocation of a new hydraulic miller, 
all movements being hydraulically controlled, 
including the starting and stopping of the spindle, 
and raising and lowering the headstock. Other 
interesting examples of the application of this form 
of drive were in connection with hydraulic presses 
with full automatic working cycles, one-lever 
control, and self-acting pressure oil control. Plastic 
moulding presses were shown with hydraulic drive, 
but the majority of blanking and drawing presses 
were electrically driven with power transmission 
through wedge belts, double-helical gears and 
laminated disc or key clutches. An improved 
four-point drive was shown on a large press in 
which the ram is driven by four pitmans, which, 
in turn, are driven by two short crankshafts arranged 
at right angles to the axis of the press. This drive 
is claimed to eliminate working inaccuracies resulting 
from the bending and torsion of long crankshafts. 
Many of the presses and shears shown were of all- 
steel welded construction, this form of frame being 
practically confined to machines of this type. 


(To be continued.) 








THE LATE DR. W. ROSENHAIN, 
F.R.S. 


Ir is with very deep regret that we announce the 
death of Dr. Walter Rosenhain, which occurred on 
March 17 at his home in Coombe Lane, Kingston Hill, 
Surrey, at the comparatively early age of 58. Dr. 
Rosenhain, who stood in the very front rank of metal- 
lurgists of international repute, was for 25 years 
Superintendent of the Department of Metallurgy and 
Metallurgical Chemistry at the National Physical 
Laboratory, Teddington, Middlesex. He was the son 
of the late Mr. M. Rosenhain, of Melbourne and London, 
and was born in Australia on August 25, 1875. He 
received his general education at Wesley College, Mel- 
bourne, and afterwards entered Queen’s College, 
University of Melbourne. Having completed his 
course as civil engineer he secured the degree of 
Bachelor of Civil Engineering with first-class honours. 
Some years later he was awarded the degree of Doctor 
of Science of the University of Melbourne. In 1897, 
he came to England as Research Scholar of the 1851 
Exhibition Commissioners and took up his residence at 
Cambridge for three years. Here he was for some time 
engaged in research work under Professors J. J. Thom- 
son and Alfred Ewing. In 1899, on the advice of Pro- 
fessor Ewing he took up the study of metallography, 
and the interest he took in this science soon brought 
him into contact with Professors Roberts-Austen, J. O. 
Arnold, and other eminent metallurgists. In this same 
year (1899) Ewing and Rosenhain presented their 
well-known joint paper before the Royal Society in 
which they announced their discovery of the slip-bands 
occurring in metallic crystals which had undergone 
mechanical deformation. 

Leaving Cambridge University with the degree of 
B.A., in 1900, Dr. Rosenhain took up the position 
of chief chemist and scientific adviser to Messrs. Chance 
Brothers, Limited, glass manufacturers, Birmingham. 
For the succeeding six years he was principally engaged 
in connection with optical glass and lighthouse appara- 
tus, continuing nevertheless his studies in metallo- 
graphy, having become a member of the Iron and Steel 
Institute in 1901. In the spring of 1904 he contributed 
an able paper on “The Plastic Yielding of Iron and 
Steel,” to the proceedings of the Iron and Steel Insti- 
tute, and was awarded a Carnegie Research Scholar- 
ship of 100/. On May 10, 1906, at the annual general 
meeting of the Iron and Steel Institute, he received at 
the hands of Mr. (now Sir) Robert A. Hadfield, the 
president, the Carnegie Silver Medal, as a token of | 
appreciation of his research work. His Carnegie 
Research Memoir, entitled “ Deformation and Fracture 
in Iron and Steel,” was published later in the same year 
by the Institute. 3 

In 1906, Dr. Rosenhain was invited to take charge of | 





tendent of the Department, the staff numbered four 
individuals; twenty-five years later, Dr. Rosenhain 
had a staff of over 70 persons working under his direc- 
tion, of whom over one third were scientific research 
workers. Meanwhile the Laboratory had become 
famous on account of the many important researches 
which had been carried out there. This space of twenty- 
five years, in fact, was marked by great advances in 
metallurgical science and practice to which, it will be 
agreed, Dr. Rosenhain made many material contri- 
butions. As a skilled physicist and microscopist, as 
well as metallurgist and engineer, he added greatly to 
the instrumental means at the disposal of the metal- 
lurgist for the prosecution of research. Furthermore, 
his close acquaintance with modern developments in 
physics enabled him to bring the latest knowledge of 
atomic structure to bear upon metallurgical problems. 
A very large amount of original research, especially in 
relation to the physical structure of metals and alloys 
and the mechanism of failure under stress, is asso- 
ciated with his name. Before and during the European 
war he was largely responsible for the development of 
the light wrought aluminium alloys used in aircraft 
construction and for parts of internal-combustion 
engines. In this connection he took a leading part in 
the scientific investigation of the mechanism of age- 
hardening, and also introduced many improvements in 
casting methods. He, from the very first, recognised 
the importance of, and hence gave much attention to, 
the production of metals in a high state of purity for 
use in connection with metallurgical research. Under 
his direct supervision, chromium, manganese, beryl- 
lium, iron, and other metals of extreme purity were 
prepared in fair quantity and subsequently employed 
in scientific research, prominent among which were the 
investigations on iron alloys, carried out for the Iron 
Alloys Research Committee, a body governed by our 
leading technical and scientific institutions. 

In recent years he did a good deal of work involving 
the use of the high-frequency induction and other elec- 
tric furnaces of a special type. In this connection he 
gave much time to the study of special refractories and 
many improvements in metallurgical processes depen- 
dent on the use of better refractory materials were due 
to his initiative. In recognition of his great services 
to metallurgical science, Dr. Rosenhain received the 
Bessemer Medal of the Iron and Steel Institute on 
May 1, 1930. In presenting the medal, the President 
of the Institute, Professor Henry Louis, laid stress on 
Dr. Rosenhain’s brilliant activities and high capacity 
for work, and said that the Institute had every reason 
to be grateful to him, for the light he had thrown on so 
many of the more obscure phenomena of iron and steel 
manufacture, and perhaps, above all, for so freely 
communicating to the members of the Institute the 
results of his researches. In thanking the President, 
Dr. Rosenhain paid a generous tribute to his subor- 
dinates and said that it would have been impossible to 
carry out much of his work but for the splendid group 
of able and enthusiastic workers under his leadership. 

Dr. Rosenhain was an original member of the Insti- 
tute of Metals. He was a member of the Council from 
1911 to 1918, a vice-president from 1918 to 1928, 
served as president from 1928 to 1930, and was made 
a Fellow of the Institute in 1929. Incidentally, his 
presidential address, delivered on March 7, 1928, and 
also an address, entitled “‘ Some Steps in Metallurgical 
Progress, 1908-1933,’’* which he gave at Birmingham, 
on September 19, 1933, on the occasion of the silver 
jubilee autumn meeting of the Institute, constituted 
admirable surveys of the great work accomplished 
during the past three decades in the realm of scientific 
metallurgy, and with much of which he was actively 
associated. The latter of these addresses was destined 
to be his last contribution to the proceedings of the 
Institute, for it was announced at the annual meeting, 
early this month, that ill-health prevented him from 
being present. He delivered the thirteenth May 
Lecture of the Institute on “The Inner Structure of 
Alloys,” on May 2, 1923, and on September 1, 1926, 
gave the fifth Autumn Lecture on the occasion of the 
eighteenth autumn meeting of the Institute, held at 
Liége, Belgium. Dr. Rosenhain had chosen as his 
subject “‘ Modern Metallurgy and Ancient Industries,” 
and delivered his lecture in French, a fact which was 
much appreciated by the large number of Belgian 
metallurgists present in the audience, who afterwards 
accorded him a well-merited ovation. 

Dr. Rosenhain’s first paper to the Institute of Metals, 
“‘Metallographic Investigations of Alloys,’ presented 
at the first meeting, held in November, 1908, at 





Birmingham, was followed by many others, some of 
which were written in collaboration with Mr. 8. L. 
Archbutt, Dr. (now Professor) D. Hanson, Dr. J. L. 
Houghton, and other members of the scientific staff 
of the National Physical Laboratory. He was almost 


invariably present at the meetings of the Iron and 


the newly-established Department of Metallurgy and Steel Institute and the Institute of Metals, and could 


Metallurgical Chemistry at the National Physical 
Laboratory. When he took up the duties of Superin- | 





* See ENGINEERING, vol. cxxxvi, page 725 (1933). 


always be relied upon to make interesting and useful 
contributions to the discussions. He was an exception- 
ally fluent speaker, and always made his points clearly. 
Although he invariably spoke very rapidly, his sentences 
were logically arranged and well constructed, and the 
theme of his argument could always be followed and 
appreciated. Dr. Rosenhain relinquished his position 
of Superintendent of the Metallurgy Department of 
the National Physical Laboratory on June 1, 1931, 
and thereafter devoted himself to consulting work, 
opening an office at 39, Victoria-street, London, 8.W.1. 

Dr. Rosenhain’s election to a Fellowship of the Royal 
Society in 1913, at the early age of 38, was a signal 
honour, and fully indicative of his great merit. He 
also became vice-president and British delegate on the 
Council of the New International Association for 
Testing Materials. At the Zurich Congress of the 
Association, held in the autumn of 1931, he was 
president of Section A (Metals) and was to have 
presided at the London Congress of the Association 
in 1935. He was also a Fellow of the Institute of 
Physics and a past-president of the Optical Society, 
London. He was among the first of the National 
Physical Laboratory staff to become a member of the 
Institution of Professional Civil Servants, and took 
an active part in establishing a branch there in 1927. 
Two valuable text-books from Dr. Rosenhain’s pen, 
namely, Glass Manufacture, and Introduction to the 
Study of Physical Metallurgy, have achieved a large 
measure of success and will continue to be widely read 
for many years tocome. The present notice would not 
be complete were no mention made of his linguistic 
ability. His knowledge of French has already been 
mentioned in connection with the Liége meeting of the 
Institute of Metals in 1926. When speaking German, 
his fluency was remarkable; when addressing 
visiting German members of the Institute of Metals in 
London, or when speaking at the autumn meeting of 
the Institute at Diisseldorf in 1929, he seemed to be able 
to pass from one language to another without halting or 
pausing. Moreover, his German was correct both as 
regards grammar and pronunciation. Dr. Rosenhain 
will go down to history as a man of remarkable ability 
and possessed of an immense storehouse of knowledge 
which he was always ready to share with young metal- 
lurgists of limited experience. He is survived by his 
wife, who is a sister of the late General Sir John 
Monash, G.C.M.G., of Melbourne, and by two daughters, 
to whom we extend our heartfelt condolences. 








ANNUALS AND REFERENCE BOOKS. 


The British Journal Photographic Almanac.—It is 
fairly obvious, when a publication has reached its 
seventy-fifth year, that it fully attains its object, 
and this is certainly the case with the British Journal 
Photographic Almanac. It is of service to the pro- 
fessional, technical and amateur photographer alike, 
and provides each with useful and practical informa- 
tion regarding new apparatus and material. It also 
gives a selection of outstanding photographs of the 
year reproduced by the photogravure process. In the 
1934 Almanac, to which we are referring, there are 
64 illustrations of this kind. The articles include one 
by the Editor, Mr. George E. Brown, entitled ‘‘ The 
Amateur of 1934,”’ which deals with new films, cameras, 
lenses, &c., while other articles deal with amateur travel 
films, miniature cameras, enlargements from cinemato- 
graph films, and prints on chloro-bromide papers. The 
Almanac also contains an Epitome of Progress, and 
an extensive range of formule, tables, miscellaneous 
information, &c. It is published by Messrs. Henry 
Greenwood and Company, Limited, 24, Wellington- 
street, Strand, London, W.C.2, and its price is 2s. net 
in paper covers, or 3s. net bound in cloth. 

Clubs, 1934.—A copy of the forty-second annual 
edition of this little volume, the full title of which is 
A List of English Clubs in All Parts of the World, has 
recently reached us from the publishers, Messrs, Spottis- 
woode, Ballantyne and Company, Limited, New-street- 
square, London, E.C.4. The information contained in 
it extends to about 3,950 clubs located in London, the 
Provinces, the British Empire, and other parts of the 
world frequented by English people. In all cases, the 
particulars given include the full name and postal 
address of the club, the date of its establishment, the 
number of members on the roll, the amount of the 
entrance fee and annual subscription, the name of the 
secretary, and the main objects of the club. The 
alphabetical index to provincial clubs given is of great 
assistance for reference purposes. In this the clubs 
are entered under their name, whereas in the body of 
the work they are entered under the post town. Over- 
seas clubs are listed in alphabetical order, according to 
the dominion, colony, or country, and the town, there 
being separate sections for Europe, Australasia, 
America, the West Indies, Asia, Africa, and Malaysia. 
The book is edited by Mr. E. C. Austen-Leigh, M.A. 
It is well bound in red cloth and the price is 7s. 6d. 





net, or 78. 10d. post free. 
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LABOUR NOTES. 


THE executive committee of the United Pattern- 
makers’ Association, while of the opinion that “ the time 
is long overdue for a rapprochement among the unions 
catering for workers in the engineering and shipbuilding 
industries,”’ does not believe that the value of the work 
done by the Federation of Engineering and Shipbuilding 
Trades, as at present organised, is adequate compensa- 
tion for the necessary to run the Federation. 
Several important unions, including the Amalgamated 
Engineering Union, the Boilermakers and Iron and Steel 
Shipbuilders’ Society and the United Patternmakers, 
Association, are not now affiliated, and efforts are 
being made to induce them and others to resume their 
membership. In a letter explaining the position of the 
United Patternmakers’ Association which he has sent 
to Mr. Frank Smith, the secretary of the Federation, 
Mr. Findlay, the general secretary, says that “‘ acknow- 
ledging the present position as unsatisfactory, and 
recognising our share of the responsibility for it,” it 
would have been his duty had he attended a meeting 
called to discuss the matter, to move the following 
resolution :—** That this conference of all federated 
and non-federated societies, having members in the 
engineering and shipbuilding industries, should appoint 
a committee to examine and formulate a scheme of 
confederation which would make for the ultimate 
extinction of separate unions, while preserving effective 
representation under joint control of the various sec- 
tions of the industry.” 


fees 


Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, mentions his latest 
monthly report that the executive have had under con- 
sideration a letter on the subject of overtime from Mr. 
Hill, the general secretary of the Boilermakers’ and 
Iron and Steel Shipbuilders’ Society. At the last 
International Labour Conference, it is explained, the 
representatives of Governments, employers and workers 
agreed on a resolution recommending restriction of 
overtime. Governments were asked by the resolution 
to suspend exemptions from the operation of the 48 
hours’ working week, either by administrative action 
by 


or promoting collective agreements between em 
ployers and employees. The object of Mr. Hill’s letter 
was, Mr. Findlay says, to ascertain “ how far common 
action could be taken by the unions in the shipbuilding 
and engineering industries to curtail or entirely elimin 
overtime.” ‘“* We have indicated,” Mr. Findlay 
our whole-hearted sympathy with them, and 
briefly mentioned the success achieved by our Clyde 
District Committee in this direction. Further informa 
tion received from the other unions, however, is to the 


ate 


observes, 


effect that no excessive overtime is being worked: 
that short time is, in fact, being worked in several 
firms ; so there the matter is left for the time being.” 


A further improvement in the unemployment figures 
is recorded in the March issue of the official organ of 
the United Patternmakers’ Association. In January, 
the total number of unemployed members was 1,647 ; 
last month it was 1,522. The total membership of the 
association is returned as 10,079. The number of mem 
bers in receipt of sick benefit is 264, and the 
in receipt of superannuation benefit 641 


number 


Claims for the restoration of the wages’ cuts made in 
1931 are being prepared by the three unions of railway 
men for submission to the main line railway companies. 
That of the National Union of Railwaymen 
received by the Secretary of the Railway Staffs Con 
ference last week and immediately communicated by 
him to the general managers. Restoration of the reduc 
tions made in the wages of shopmen is also asked for, 
and negotiations are to be opened with the London 
Passenger Transport Board on behalf of the staffs em 
ployed ®n the London Underground Railways. 
the railway companies withdrew from the conciliation 
agreement there has been no machinery for dealing 
with disputes. It is believed, however, that another 
meeting to discuss the question of negotiating 
machinery has been agreed to 


Was 


Since 


new 


Speaking at Dorking last week, Mr. Marchbank, the 
general secretary of the National Union of Railwaymen, 
said that since 1927 the four main line British railways 
had reduced expenditure on salaries and wages by 
20,000,0001., and the net revenue of the systems for 
1933 represented an increase of 2,378,9711. over that 
for 1932. If wages and conditions of service were re- 
stored to the level existing before the decisions of the 


National Wages Board, and the Shopmen’s Council | 








took effect, he estimated that the net revenue this year | 


would still considerably exceed the net revenue for 
1931. If the pre-1931 level of wages was generally 


restored a tremendous impetus would be given, he 
believed, to trade. 


| the working of 626,544 hours of overtime. 


' supervision of the Department of Mines. 
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Executive representatives of the engineering and 
shipbuilding trade unions have again discussed the em- 
ployers’ scheme for the setting up of a new class of 
skilled operatives to do electric welding in shipyards 
on work. The following resolution—which was 
originally passed at an earlier conference and was 
reproduced a week ago in ENGINEERING—was again 
adopted :—** That the unions here represented pledge 
themselves to secure that the work to be welded 
should be done by the class hitherto doing the work. 
In the event of any member refusing to do the work 
of any trade and being subject to discrimination by 
the employers, all unions here represented pledge 
themselves to render support to such members in the 
fullest sense.” At the close of the conference, Mr. Sher- 
wood, the president of the Federation of Engineering 
ind Shipbuilding Trades, who presided, said that a 
national committee, on which each shipyard trade 
union was represented, would give effect to the resolu- 
tion and deal with other questions that might arise. 
A further conference of executive representatives 
would be held to receive the recommendations of the 
national committee. 


new 


A summer school, organised by the Workers’ Educa- 
tional Association in consultation with the international 
Labour Office, is to be held at Geneva from August 4 
to August 12. Lectures are to be given by experts in 
various departments of the International Labour 
Office, and the subjects dealt with will include :—** The 
[.L.0.: What it is and What it does,” ‘ Policy and 
Structure of National Trade Unions in European 
Countries,” ** Workers’ Organisations under Various 


State Systems,” ‘Technological Unemployment,” 
Reduction of Hours of Work,”’ ** Recent Tendencies 
in Social Insurance”? and “Some Problems of the 


Future before the 1.L.0.: (a) Planned Economy, (6) 
Wages and International Competition, (c) Problems 
arising in Connection with the Study of Labour Con- 
ditions, Industry by Industry, (d) Migration.” The 
General Council of the Trades Union Congress are 
offering two scholarships, open to members of affiliated 
trade unions, which will provide for attendance at the 
School, full board and accommodation in Geneva and 
cost of travelling. In awarding the scholarships, it is 
stated, preference will be given to trade unionists who 
have had some experience of class study in inter- 
national and economic problems. 


The design for the Trades Union Congress com- 
memorative medallion, which is to be struck in con- 


nection with the Dorsetshire Labourers’ Centenary, 
depicts a manacled figure looking seaward at the 
receding vessel which has carried him into exile. Over- 


head, six stars are arranged in the form of the Southern 
Cross. The successful artist is Mr. E. J. Fey, Bir- 
mingham, to whom the first prize of 25/. has been 
awarded. A second prize of 10/. has been awarded to 
Mr. W. H. Holsgrove, Bristol. 


According to the weekly organ of the International 
Labour Office at Geneva, a trade dispute which has 
been in progress in the Swedish building industry for 
some ten months, and has just been settled, has given 
a strong impetus to the demand of various Parliament- 
parties for legislation to limit the freedom of 
of trade unions and ensure the maintenance 
of peace. The programme for the 1934 session of the 
Riksdag includes a whole series of motions bearing on 
the question and, in some cases, directly citing the 
building trade dispute as evidence of the need for 
ution. Among the measures contemplated in these 
motions are: Legislation for the safeguarding of the 
rights of third parties as neutrals; protection against 
the abusive use of the boycott or blockade weapon ; 
prohibition of stoppages and institution of compulsory 
arbitration in disputes affecting public utility under- 
takings or otherwise endangering public interests ; 
regulation of voting procedure of trade unions, in 
order to prevent majorities being committed by mino- 
rities to strike action; prohibition of sympathetic 
strikes and lock-outs; strengthening of the existing 
conciliation machinery. Most of the motions call for 
inquiries as a preliminary to the introduction of legis- 
lation, and it is anticipated that in these circumstances 


ry 
action 


a majority will be obtained in the Riksdag for 
a request to the Government to undertake an 
investigation into these various questions. It is not 


expected, however, that final decisions in legislative 
form will be taken during this Session. 





In accordance with Section Seven of the Act of 
June 14, 1921, establishing the eight-hour day and | 
48-hour week, 252 overtime permits were granted in 
Belgium in 1933, affecting 8,668 workers and allowing | 
No permits 
were issued during the year for undertakings under the | 
The numbers 


| 1934, was 21-0, and for females 10-7. 





[MARCH 1934. 
of permits granted in previous years were: 1,133 
1929, 608 in 1930, 284 in 1931 and 173 in 1932. 


in 


An investigation carried out by the Chamber of th. 
metal industries in the Lyons district showed that the 
number of workers employed varied from 23,390 in 
January, 1931, to 18,896 in January, 1932, 16,378 in 
January, 1933, and 16,873 in December, 1933; the 
averages for these three years being 21,507, 17,796 and 
16,598 respectively. Compared with 1932, the fall 
in the average for 1933 is about 6 per cent. and about 
22 per cent. compared with 1931. Compared with 
the figures for 1930, which may be taken as a normal 
year, the decrease is estimated at about 35 per cent. 
The aggregate hours worked on each working day wer 
180,150 in January, 1931, 130,801 in January, 1932, 
120,989 in January, 1933, and 129,266 in December, 


1933. The averages for each of the three years were 
155,914, 126,897 and 124,689. In order to avoid 


dismissals, the employers had considerably shortened 
hours of work during 1931 and at the beginning of 1932. 
Owing to the persistence of the depression, however, 
there is an increasing tendency to return to the normal 
week of 48 hours with a view to reducing general 
expenses as far as practicable. Hence the length of 
the working day in 1933 differed little from that in 
1932, but fewer workers were employed. On the basis 
of the average number of hours worked per day and the 
average number of workers employed, average daily 
hours were 7-13 in 1932 and 7-51 in 1933. 

A communication received by the International 
Labour Office at Geneva states that the manager of the 
Bata shoe shops in Prague decided to take advantage 
of the slack season in January and February to send 
the sales staff for a holiday in rest homes in the 
mountains. Five hundred employees of the Bata 
shops were thus given eight days’ special winter leave 
without pay in successive groups, to be spent in the 
rest homes in the Krkonose Mountains. The manage- 
ment of the Bata shops have undertaken to bear the 
travelling expenses and the cost of lodging. 


During the debate in the Polish Diet on the budget 
for the Ministry of Social Welfare, Mr. Sowinski stated 
that emigration, which had formerly acted as a safety 
valve against the danger of over-population, had now 
practically ceased owing to the restrictions imposed 
upon it by the countries of immigration. It was 
estimated that in 1934-1935, some 36,000 persons would 
leave Poland and some 38,000 would return from abroad. 
As the natural increase of the population was about 
half a million each year, the problem of securing work 
for the growing population of Poland was one of 
capital importance for the country. 


The question of concentrating the International 
Trade Secretariats in accordance with the suggestion 
of the International Federation of Trade Unions, was 
considered recently by a joint meeting in Berne, of 
representatives of the three international federations 
of workers in the printing trades (typographers, litho- 
graphers and bookbinders). It was unanimously 
decided to continue and intensify the collaboration 
of the international federations in the printing trades, 
but to oppose any compulsory fusion of the three bodies, 
or the amalgamation of any one of them with other 
international federations. As regards the financial 
aspect of the proposed reorganisation of the Inter- 
national Federation of Trade Unions, it was stated 
that they could not themselves make any contribution. 


The International Transport Workers’ Federation 
reports an interesting change of policy on the part of 
the Kotsu Rodo Kumiai, an organisation of Japanese 
transport workers and Tokyo tramwaymen which 
has a membership of 15,000. Hitherto, it is stated, 
this organisation has followed a so-called “ radical 
policy, being in favour of direct action and opposed to all 
collective bargaining. At its congress on November 4 
last, however, it adopted a resolution declaring that 
it is not a political body but a trade union, and that it 
is prepared to negotiate with employers with regard 
to conditions of employment and to enter into collective 
agreements for the regulation of those conditions. 
This decision, it is added, represents an important step 
towards greater unity and strength in the trade union 
movement in Japan. 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage unem- 
ployed was 18-2 at February 19, 1934, as compared 
with 18-7 at January 22, 1934, and 22-7 at February 20, 
1933. For males alone the percentage at February 19, 
At January =; 
1934, the percentages were 21-6 and 11-0, and at 
February 20, 1933, they were 25-9 and 14-0. 























ENGINEERING. 





__ 359 _ 








$-CUB.-YARD UNIVERSAL EXCAVATOR. 


CONSTRUCTED BY MESSRS. 


RUSTON-BUCYRUS, 


LIMITED, LINCOLN. 








beh dN 


eee ~ 


Fic, 1. 











MACHINE ARRANGED AS DRAGLINE. 





. = 


| PE 





eyes 











9 


“- 


Fig. 


#-CUBIC-YARD UNIVERSAL 
EXCAVATOR. 

Tue use of welded-steel frames, which have been 
largely used for electric generators, is extending to all 
classes of machinery, and a striking example of its 
advantages is afforded by a new universal excavator, 
which was shown at the recent British Industries Fair 
by Messrs, Ruston-Bucyrus, Limited, of Lincoln, and 
is illustrated in Figs. 1 and 2 annexed. By employ- 
ing welded construction in combination with castings 
and a generous use of alloy steel, an extremely low 
weight has been achieved in view of the capacity of 
the machine. Actually the working weight is less 
than 7 tons, giving the advantages of unusual mobility, 
high working speeds, a low ground pressure on the 
chain tracks, and economical transportation from one 
to another. The machine can be employed 
is a shovel, dragline, drag shovel, back filler for trench 
work, skimmer, grabbing crane or crane, a bucket with 


site 


a capacity of } cub. yard being employed for each type | 


MACHINE ARRANGED AS SHOVEL. 


, or in long sweeping curves in a similar manner to a 
| tractor. A single control, conveniently situated beside 
the operator, enables the machine to be steered by 
means of two large friction brakes. Two travelling 
speeds are provided, one of { m.p.h. for work on soft 
gound or up inclines up to 1 in 4, and a second of 
24 m.p.h. for use on firm ground or for travelling long 
distances. In spite of its light weight, the machine is 
strong and capable of real excavating work as distinct 
from dealing with loose light materials, and its relia- 
bility is sufficiently assured by the wide experience of 
the manufacturers, which extends over fifty years. 

The power unit on the model fitted at the Fair was 
a petrol-paraffin engine developing 30 brake horse- 
power on the former, and 25 brake horse-power on the 
latter fuel, but the excavator can be supplied with 
electric or heavy-oil engine drive if required. A main 
clutch of the plate type is incorporated with the 
engine, and the primary drive to the first motion shaft 
is by duplex roller chain. The revolving frame is a 
welded steel structure, and carries the drive bearings, 





of excavator work. The conversion from one type of | the vertical swinging and travelling shafts, and three 
equipment to another is simple and can be quickly| conical swinging rollers. The latter constitute a 
made. No alteration is necessary to the mechanism | particularly interesting feature of the machine. They 
With the exception of the change to and from the|are mounted on brackets secured to the frame with 


shovel, and even in this case, it is only necessary to 
change a drum lagging and a roller chain. On account 





excavator can be readily steered in short turns | 


| their axes horizontal, and engage with either the 


upper or lower face of the large roller path which can 


. its low weight and special features in the design, | be clearly seen in Fig. 2, relieving the centre post of all 


heavy loads. When swinging, the load is carried 








mainly or wholly on the lower face of the path, but, for 
digging, the load is divided between the two faces. 
This form of construction is stated to practically halve 
the stresses in the revolving frame and truck frame as 
compared with the usual centre post design. Two 
shafts only are necessary for all the drives, clutches 
and brakes, and both shafts are carried on ball bearings. 
All the clutches are of the internal-expanding type, 
and are of large size. The swinging and travelling 
clutches are provided with cooling fins on the outside. 
All the deck machinery gears are completely enclosed 
and run in oil. There are two spur-gear casings in 
which the oil is circulated by means of a mechanical 
pump. All other points requiring lubrication have 
high-pressure grease fittings with the nipples grouped 
together in a convenient position. The chain-track 
mounting is a combination of welded construction with 
a cast-steel truck frame incorporating the swing circle 
so that positive alignment is assured. 

The driving tumblers, idler rollers, and chain-track 
links follow the design of other Ruston-Bucyrus 
models, and incorporate the firm’s well-known single- 
shaft final chain drive with two bevel gears, two 
friction steering brakes and two chocking brakes. 
The ground clearance under the lower framing is 
exceptionally high, being 14in. A particularly striking 
feature of the shovel equipment is the positive rope 
crowd fitted as standard. This crowd is positive in 
action both ways, and may be operated independently 
of any other motion. It provides for rapid with- 
drawal as well as a powerful crowding or racking-out 
force, and makes large working ranges possible. As 
an example, although the machine is relatively small, 
the standard shovel equipment will dig to a height of 
19 ft. 6 in. and will dump to a height of 13 ft. 9 in. 
As a dragline with a 28 ft. boom, the machine will 
dump at a radius of 25 ft. from the centre of the machine 
to a j-cub.-yard bucket, or 28 ft. with a }-cub.-yard 
bucket. As a crane, the machine will lift 6,100 Ib. 
at 10 ft. radius, or 1,600 lb. at 25 ft. radius. The 
shovel boom is of tapered box section below the shipper 
shaft, with a wide-spread foot forming a triangular 
unit of great strength. The width of the foot enables 
the boom to resist side swing stresses and dispenses 
with the need for the usual side stays. Referring again 
to the light weight and mobility of the machine, the 
bearing pressure on the ground is less than 9 lb. per 
square inch for the shovel, and 8 lb. per square inch 
for the dragline when using standard tracks. By 
fitting wider tracks, which can be done quite simply 
without making any structural alterations, the bearing 
pressure on the ground can be reduced to 6 Ib, per 
square inch. The machine is shown fitted with a shovel 
in Fig. 2, and equipped for dragline work in Fig. |. 








STEEL RAILS.* 
By E. F. Law and V. Harsorp. 


Tue difficulties of permanent-way engineers have 
greatly increased since the beginning of the century 
owing to heavier axle-loads, the use of electric traction, 
and so on, and many attempts have been made to 
obtain at an economic price a rail capable of with- 
standing modern traffic conditions. 

The production of such rails involves many problems 
of a metallurgical nature, as any increase in the hardness 
of rail-steel generally gives rise to a corresponding 
increase in brittleness, thus reducing the margin of 
safety of the track. 

Since the first acid Bessemer rails used in this 
country, great progress has been made in the technique 
of steel manufacture, involving the use of larger ingots, 
steel containing less sulphur and phosphorus, and higher 
rolling temperatures, and this has made it possible to 
employ higher-carbon steel of increased hardness. 
The tendency in the evolution of rail-steel to increase 
the hardness by further additions of carbon was logicalr 
and for some time it was possible to obtain better 
wearing properties without undue risk. Nevertheless, 
slight faults in the rails, such as seams and small laps, 
became more and more dangerous as the carbon was 
increased, on account of the lower ductility of the 
steel. During recent years it has been found in 
practice that further increases in the carbon content 
of rails have not improved the wearing properties, and 
furthermore, that with such increases of carbon there 
has been a certain tendency to reduce manganese 
content in order to avoid the danger of brittleness 
brought about by a combination of high carbon and 
high manganese. The rails made of high-carbon steel 
with a comparatively low manganese content have 
not been found satisfactory, as there appears to be 
a lack of resilience in the metal as well as a tendency 
to undue abrasion in service. 

The natural result of the inability to obtain satis- 
factory results from high-carbon rail-steel has been 
the investigation of alloy-steels for rail purposes and 





* Abstract of a paper read before the [nstitution of 
Civil Engineers, on Tuesday, March 6, 1934. 
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the development of simple and inexpensive forms of 
heat-treatment suitable for application to carbon-steel, 
or to alloy-steel to which a hardening agent other | 
than carbon has been purposely added. The early | 
silicon rails containing from 0-3 per cent. to 0-5 per 
cent. silicon gave improved’ results at the time, but | 
have been practically superseded. Rails to which | 
titanium had been added were also tried and reported | 
upon favourably in the United States of meer 
but their advantages have never been established in 
England. The Sandberg sorbitic process was the | 
first commercially-successful heat-treatment process, | 
and excellent results have been and are being obtained | 
with rails treated in this manner. 

The effect of various elements on the properties 
of steel may be briefly summarised as follows :— 

Carbon forms a hard carbide which is interspersed 
in the soft matrix of ferrite. It is only a hardening 
agent, and confers no toughening properties. In excess 
it liable to cause brittleness, and also tends to 
segregate during solidification of the ingot. 

Manganese has a combined toughening and hardening 
effect, the greater part going into solution with the 
ferrite matrix. When used correctly in rail-steel 
it is one of the most desirable elements, as it gives 
good wearing properties without undue brittleness. 

Chromium forms a double carbide with iron, and its 
effect is hardening rather than toughening. It renders 
the steel very sensitive to heat-treatment, and conse- 
quently chrome-steel rails require the utmost care 
during manufacture. Chromium additions should 
not be made to rail-steel without making a corre- 
sponding reduction in the carbon content. 

Nickel alloys with the iron, forming a tougher 
matrix. It is of little value in rail-steel unless rela- 
tively large additions are made, and is only efficacious 
if the steel is carefully heat-treated, which so far has 
not been commercially possible. 

All high-carbon steels and alloy steels require the 
most careful manufacture, and are particularly sus 
ceptible to irregularities in temperatures at all stages 
in their production. Investigation has shown that 
the dreaded transverse fissure, which has been the 
cause of many hundreds of rail failures in the United 
States, is mainly caused by the stresses set up by the 
variations in temperature between the interior and 
exterior of the rails during cooling; the method of 
controlling the cooling by the “oven treatment” 
has reduced the risks of such fissures being formed, and | 
enabled further advances to be made in the use of | 
special steels by this form of heat-treatment. 

There is little doubt that the rail which will ulti- 
mately be found to give the most satisfactory results 
will be produced from steel containing a combination 
of suitable alloying elements correctly manufactured 
under some simplified and properly controlled form 
of heat treatment, and, this being so, success can 
only be achieved by the closest co operation of engineers 
and metallurgists. 

The welding up of worn rails in situ presents possible 
dangers unless the greatest care and supervision are 
given to the work. 

More publicity as to the difficulties encountered and 
results obtained when using special types of rails is 
desirable, in order that the combined knowledge of 
engineers, metallurgists and manufacturers can be 
brought to bear upon this important problem. 
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DESTRUCTIVE TESTS ON BANDED 
PIPES FOR HIGH-HEAD WATER- 
POWER SCHEME. 


By Pror. G. Strovicn, Rome. 


Tue Société Anonyme La Dixence, of Lausanne, 
Switzerland, is engaged in the construction in the 
Valais, in the Rhéne Valley, of a hydro-electric scheme 
which utilises a fall of about 1,750 m. This is the maxi- 
mum height of fall which has been developed in the 
world. A single pipe litte, 2 m. in diameter and 400 m. 
long, runs from the bottom end of the diversion tunnel 
to a bifurcation point, whence a twin pipe line, of 
which the individual pipes have internal diameters 
varying from 1,420 to 985 mm., is carried. The total | 
loss of head is comparable with that of two pipe lines | 
of 1,100 mm. uniform diameter. Each of these two | 
pipe lines has a running length of 5,500 m. The problem | 
of the pressure pipe lines in such a plant calls for parti- | 
cular attention, in view both of the extent of the work 
and the exceptionally high head. The installation 
involved pipes of about 1 m. inside diameter, with 
very thick walls at the bottom end of the penstock. | 

The special feature of this pipe line is its high “ stress | 
factor,” H D, which amounts to 1,920 (H_ being the | 
pressure head in m., and D 
inside diameter); this value considerably exceeds the 





maximum stress factor of any preceding plants. The 
previous highest stress factor in the world was of 
1.340 for the penstock of the Mese Hydro- 


electric Plant in Italy, operated by the Societa Inter- 








1-10 m., the average | “ 
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Fic. 2. Wetpep Test Pisce. 


regionale Cisalpina, and which has a maximum head 
of 756-78 m. with pipes of an internal diameter of 
1,775 mm. The Société Anonyme La Dixence, after 
careful consideration of the problem and comparing 
the proposals submitted by various manufacturers, 
decided to adopt lap-welded pipes along the top section 
of the penstock, down to the static head of 490 m., 
and banded pipes for the remaining length of the line. 
The order for the upper part of the pipe line was 
placed with Messrs. Sulzer Fréres, of Winterthur, 
Switzerland, who were also responsible for the erection 
of the whole plant. 

Before placing the order for the lower part, which 
covers the exceptional section of the pipe line, it was 
decided to carry out a set of tests in order to check 
the behaviour of the method of construction adopted 
under any possible stress and to ascertain whether 
the assumptions and methods of calculation for the 
yipes were in accordance with practical results. 
A specially appointed commission conducted the tests, 
and, as a result of them, the order was placed with 
Messrs. Tubi Togni, of Brescia, Italy. 

It was decided to carry out two sets of tests, which, 
for convenience, may called “Tests A” and 
Tests B.” Tests A were intended to investigate the 
actual stresses in the liner and reinforcing bands of a 
banded pipe of the same dimensions and manufactured 
of steel of the same quality as the banded pipes that 
were to be laid at the bottom end of the pressure 
pipe line. The samples were submitted to pressures 


be 














Fie. 3. Wetprep Test PI£ce. 


rising from zero to 14 times the working pressure. 
By restricting the overpressure to this limit, the 
deformations were kept within the elastic range. The 
tests were also designed to investigate the ability of 
Messrs. Tubi Togni’s special muff joint to ensure tight- 
ness even at such pressures. It was intended that 
Tests B should be carried out on pipes designed to 
withstand a working pressure of 60 kg. per square 
centimetre (about 850 lb. per square inch), and, after 
investigating the distribution of stresses within the 
elastic range, it was proposed to increase the pressure 
up to the bursting of the pipe under test. This pro- 
gramme was impracticable, in the case of the pipe A. 
owing to the fact that the plant available in the 
works could not deal with the extremely high bursting 
pressure required, and the preparation of special 
arrangements would have been too expensive. 

Tests A.—The pipe submitted to tests A was manu- 
factured with material having the properties given 
in Table I on page 361. 

The tests were carried out on specimens cut at right 
angles to the direction of rolling of the steel plate. as 
| the working strain on the liner pipe acts across the 
grain. The microscopic examination of the metal 
| disclosed an extra-mild steel structure with small areas 
of pearlite. 

The tests quoted in Table II were carried out on 
|specimens cut along the direction of rolling as the 
strain on the banding ring acts in that direction 
under working pressure. The structure of the rng 
material was homogeneous, free from slag spots and 
characteristic of a semi-hard steel. 

The material having been tested and approved. 
a test pipe, 1,086 mm. in interna] diameter, was built 
up from it. The dimensions were those previously 
calculated for the bottom end of the pipe line, but 4 
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little larger in diameter than that ultimately adopted. 
The test pipe was designed for a “ stress factor,” H x D, 
of about 1,900. In order to ascertain whether Messrs. 
Tubi Togni’s process of manufacture was detrimental 
to the properties of the material, it was decided to 
again test the steel of the liner pipe, which had been 
subject to severe treatment during welding, in order 
to check its properties after welding. The welding is 


TABLE I.—Tests or STEEt PLATE USED FOR 


Chemical Composition ; C, 0-085 per cent. ; Mn, 0-492 per cent. ; Si, 0-000 per cent. ; 8, 0-044 per cent. 


Tensile Test 








ARRANGEMENT OF EXTENSOMETERS. 


indented across the face corresponding to the cross- 
section of the liner pipe. The diagram illustrates the 
good figures obtained throughout, and the fact that 
the higher values correspond to the welded seams 
illustrates the good results of the annealing process, 
to which all welded pipes are submitted after welding. 
It is evident that the annealing restores the original 
properties of the material in the welded zone. 


THE CONSTRUCTION OF THE LINER OF TUBE A.* 


; P. 0-016 per cent. 








| 


| Standard Specimen with L (length) = 11-3 8 (cross-sectional area) | Impact | 
| oe Test witl 
RD aA REE ST A RES Oe EEE TS | Test with 
Place where | | Mesnager 
Test Specimens Ultimate | Yield | | Test Bending 
were cut off. Tensile Point Elongation | Reduction Specimen, 
Stress, ae Gor post ee ’ of Area, Remarks. kg. m. per 
| kg. per | pe ec I : percent. | sq. cm. 
; 8q.mm | * 1 is 
| | 
: : oe | a | Res. i | 5 ice sccrg wre 
From one of the end edges of | | 14-5 
the plate .. ~* vel 34-6 | 22-7 29-0 64-0 os 11-6 | $Good. 
} 18-7 
| | 
From the opposite end edge | | | 14-7 | 
ofthe plate.. =... ..| 34-5 23-6 23-8 66:0 | Broken outside 13-3 Good. 
| the gauge 13-9 
| length. 


* The steel plates used were supplied by Messrs. Acciaierie e Ferriere Lombarde Falk and Messrs. Ansaldo. 


guaranteed by the makers to have a strength of not 
less than 90 per cent. of that of the solid material. 

It was decided to carry out a set of resilience tests 
on specimens cut from a complete ring sectioned from 
the liner pipe, specimens being obtained from the 
outside, from the middle and from the inside of the 
plate thickness. This type of test is the most suitable 
for detecting any defect likely to be caused to the 
steel structure by improper mechanical or heat treat- 
ment during the various stages of construction. It is 
not necessary to tabulate the figures obtained from 
these tests, but the polar diagram given in Fig. 1 
shows them all in graphic form. The diagram shows 
the cross section of the liner pipe, from which the 
individual specimens were obtained, with the figures 
obtained plotted radially outside them. The test 
pleces were of Mesnager form, 10 x 10 x 55 mm., 





In order to ascertain the actual efficiency of the 
welding, seven specimens were cut across it; five of 
which were used for tensile tests, while the other two 
were submitted to bending tests. The results of the 
tensile tests are set out in Table III. 

The bending tests proved very satisfactory, and no 
cracking occurred. In order to observe the behaviour 
of the welding under tests, the sides of the bars were 
previously polished and etched to show the welded 
seam. Figs. 2 and 3 show the specimens after bending 
and show clearly that no opening of the weld occurred. 

To the completed pipe a muff coupling was riveted in 
order to connect it to a short section of another pipe 
of the same form and material. Fig. 4 shows the pipes 
coupled together. The testing arrangements of the 
press enabled the internal pressure to be varied in 
accordance with a pre-arranged range of values, 





| : > : 
| extending from zero to 265 kg. per square centimetre 


| (about 3,560 lb. per square inch). This latter pressure 
is about 1} times the working pressure. Extenso- 
meters, with a magnification of 1,200, were fitted to 
several banding rings, as well as around the surfaces 
of the liner pipe between the rings, as shown in Fig. 5. 


| TaBLE II.—Tests of Banding Rings Seected at Random 
from a Number obtained from a Single Melt. 





Percentage Composition: C, 0-24; Mn, 0-83; Si, 0-23; 
8, 0-022; P, 0-30. 





Tensile Test (Standard Specimen with L = 11-3 v/s.) 


| 
ata 
| | 




















Ultimate | Yield 
No. Stress, Point, Reduction 
kg. per kg. per | Elongation, | of 
square square per cent, Area, 
millimetre. | millimetre. | | per cent. 
1 54-8 | 86:6 | 23:26 | 59-0 
2 552 36-9 22-30 | 58+5 
” Impact Test with Mesnager Test Specimen. 
Kg. metre per square centimetre. 
3 Bi ner rr 9-3 
4 10-6 
: 13:3 
| 7 11-6 
8 9-5 


TaBLe I11.—Tensile Tests on Specimens Cut 
Crosswise from Weld. 


Ultimate} * 7; 




















| Yield Redue- ' 
Tensile | Elonga- | ¢j Place where 
| Num-| Stress, Point tion pote ——- 
| ber. | kg. per | f | per cent. : curred, 
| sq. mm. sq. mm. per cent. 
1 33-4 22-1 18-7 47°38 Near the seam. 
} 2 | 32-9 20-9 22-3 — On the border of 
the seam. 
| 3 | 32-8 | 21-45! 27-1 | 64-2 | In the middle of 
| } the seam. 
| 4 | 32-4 | 22-0 | 25-0 | 63-9 | Just outside the 
| } seam. 
5 32-0 20-8 17°8 | -—- In the seam. 





| } 
| } 


| The deformation was carefully measured and recorded, 
in order to give a comprehensive idea of the behaviour 
of the whole elastic system formed by the banded 
pipe. Close agreement between the calculated and the 
observed stresses proved the correctness of Messrs. 
Tubi Togni’s method of calculation. The special muff 
joint proved to be quite tight and safe, even under 
the extremely high pressures attained during the tests. 


(To be continued) 








ALTERNATING CURRENT FOR 
| SHIPS’ AUXILIARY! MACHINERY. 


In a paper entitled ‘‘ Alternating Current for Ships’ 
Auxiliary Machinery,” which was read before the 
Institute of Marine Engineers on Tuesday, March 13, 
Mr. W. J. Belsey pointed out that the capacity of the 
generating plant now installed for this purpose on 
passenger liners ranged from 2,800 kW on the Empress 
of Britain, to 1,350 kW on the Orient ships, and 
amounted to 1,600 kW on recent vessels carrying 
frozen and chilled cargoes. It therefore seemed that 
the time had come to ask whether marine engineers 
were right in continuing to use direct-current for driving 
auxiliaries, and whether it might not be better, cheaper, 
and more efficient to adopt alternating current. 

On land, the use of direct-current motors was 
gradually dying out, more on account of their inherent 
disadvantages than because alternating current was 
standard with all the supply undertakings. Out of every 
100 motors made in this country, 80 were for alternating 
current. It was true that direct-current motors were 
| sound and reliable, and he could therefore understand 
| marine engineers asking why a change should be made. 
|The answer was that the squirrel-cage motor, which 
was the simplest type of motor made, and covered a 
wide field of application, was better, cheaper, lighter, 
|and more robust. In a large passenger vessel with a 

total of 288 motors, not less than 266 could be of the 
squirrel-cage type. In the past, the constant-speed 
| characteristics of the induction motor had always 
| been advanced against its use at sea. But speed 
adjustments were not always necessary, and some of 
them might well be discarded for the sake of getting 
a mechanically robust machine, and at the same time 
eliminating a large amount of bulky and costly control 
| gear. In all large generating stations, the auxiliaries 
| were driven by alternating-current induction motors, 
|and as these obtained their supply from house sets. 
| If there were any great advantages to be gained from 
| fine variations of speed, surely these would have been 
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made to generate direct-current. 
graded variable speed was required, as in the 
the motors driving the forced-draught fans, 


motors, and in any event two, three or four different 
speeds could be obtained on a squirrel-cage induction 
motor by having a change-pole winding without any 
sacrifice of its mechanical features. Speed-reducing 
gear could also be built into its end shields. 

Examining the various classes of auxiliary machinery 
in order to see which kind of alternating-current motor 
would be best suited for driving them, Mr. Belsey 
pointed out that 
regarded it as essential that the main circulating 
pumps should be driven by an adjustable speed device, 
in generating stations they were almost invariably 


driven by a constant-speed alternating-current motor. | 


In the case of a vessel sailing to the East through sea 
water varying in temperature from 40 deg. to 90 deg. F., 
the circulating pumps could therefore driven 
efficiently by a change-pole squirrel-cage induction 
motor with speeds of, say, 500 r.p.m. and 600 r.p.m. 
The forced lubrication pumps, bilge, ballast, fresh 
water and general-service pumps could all be driven 
by constant-speed motors, as could the steering-gear 
motors. As regards the forced-draught fans, the 
necessary fine speed adjustment could be obtained by 
using alternating-current commutator motors, and 
the ventilating fans could be driven by change-pole 
squirrel-cage motors. On land, a very large percentage 
of carbon dioxide or ammonia machines for refrigera- 
tion were driven by squirrel-cage or synchronous 
motors, and there seemed no reason why they should 
not be driven in the same way atsea. If, however, the 
starting current of these motors was too high for the 
generating plant, slip-ring motors could be employed, 
or even commutator motors if fine speed adjustment 
were necessary. Alternating-current deck machinery 
required special consideration, as it had no exact 
counterpart in general use on land. A motor generator 
could, however, be installed for supplying direct- 
current for this purpose. 

With regard to lighting, heating and 
alternating current showed up to great 
The vessel could be divided up into sections, each of 
which was supplied from a transformer, which stepped 
the pressure down from, say, 440 volts to 110 volts, 
the latter voltage being more suited for lighting and 
cooking than the 220 volts now used. One great 
advantage of this arrangement was that an earth would 
only affect one section, instead of the whole ship, as 
at present. 

The overall efficiency of a complete alternating- 
current installation would probably be 2 per cent. to 
2} per cent. higher than with direct-current, while the 
total weight of the 288 motors mentioned, with the 
generators, switchgear and would be 286-5 
tons, as against 392-3 tons. A saving in capital cost 
of at least 12-5 per cent. would be possible, and 
operation, except for paralleling the generators, 
would be easier. No motor-generator sets would be 
necessary for working the bells, and lamp renewals 


be 


cooking, 


cables, 


and cooker maintenance would be less, owing to the | 


lower voltage. The ship's telegraphs could satisfac- 
torily be operated by alternating current, and all risk 
of electrolytic action would be avoided. 








Lares Hieu-Frequency Euscrric-FurNace Srex. 
[Ncors.—Mesars. Samuel Fox and Company, Limited, 
Stocksbridge, Sheffield, an associated firm of Mesars. 
The United Steel Companies, Limited, 17, Westbourne- 


road, Sheffield, 10, have recently produced 2-ton ingots | 


by the high-frequency induction process. Hitherto, it 
is stated, ingots of less than 2 tons only have been pro- 
duced, and the manufacture of 2-ton ingots is, therefore, 
something of an achievement for this particular process. 
We are interested to learn that, in order to widen the 
application of high-frequency melted alloy steels, Messrs. 
Samuel Fox are at the present time installing a furnace 
capable of producing ingots of 5 tons weight. 


Ovtp Locomotive CRANK-AXLBEs. 
one of the many hundreds of 
manufactured at the River Don Works, Sheffield, now 
Vickers Works of Messrs. English Steel Corporation, 
Limited, was despatched to Australia, and, in November, 
1881, was put into service on a locomotive by the 
New South Wales Government Railways. Since that 
date the locomotive has been continually in service, 
and altogether has run 917,400 miles. The Chief 
Mechanical Engineer of the Railway has informed the 
Corporation that the crank-axle was only removed 
owing to the locomotive being withdrawn from traffic, 
and that both the journals were in good condition 
and parallel. It is interesting to note that this crank- 
axle, which has completed about 300,000,000 revolu- | 
tions, has now been received from Australia, and will 
shortly be exhibited in the firm's showroom at Vickers 
House, Broadway, London, 8.W.1. Messrs. English Steel 
Corporation have also received another of its crank-axles 
from the London and North Eastern Railway Company, 
which had run 845,894 miles during its life of forty 
years. A third crank-axle completed over a million 
miles on the London, Midland and Scottish Railway. 


-Over fifty years ago 
locomotive crank-axles 


while marine engineers generally | 


advantage. | 
advantage. | spectroscope d by means of the lens e. 


Where a finely- | THE MEASUREMENT OF FLAME- 


case of | 
this 
could be met by using alternating-current commutator 


TEMPERATURES IN A PETROL 
ENGINE BY THE SPECTRAL LINE- 
REVERSAL SYSTEM.* 


By 8. 8. Warts, B.Sc. (Eng.) and B. J. Luoyp-Evays, 
M.Sc. (Eng.). 


| ‘Te authors have utilised the method of introducing 
|a suitable metallic salt into the flame, and applying 

the principle of spectral line reversal for the deter- 
| mination of the flame-temperatures at various points 
of the working cycle of a petrol engine, these tempera- 
| tures ranging from 1200 deg. C. to 2200 deg. C. Asa 
| full description of the principles involved is given in 
| the paper of Griffiths and Awbery,t the present authors 
| will limit themselves to describing the apparatus used 
| in their own tests. In Fig. 1, a and a, represent two 
| quartz windows let into the combustion space of an 


j}engine cylinder designed specially to receive them. 


| Fig 9) 
d | 
| t 
| 4404.4) Pi» 


| Light from a source s passes through a combination 
of lenses and emerges as a parallel beam at 6, the 
intensity being controlled by a pair of adjustable | 
neutral wedges at c. After passing through the engine 
cylinder, this beam is focused on to the slit of a 
Between this 
lens and the spectroscope is arranged the stroboscopic 
dise f, which is driven at half the speed of the engine, 
so that light passes to the slit in d once in every 
working cycle. The disc can be phased to any desired | 
position of the engine-mechanism. The wedges c are 
adjusted so that reversal of the sodium line occurs | 
while the engine is running. The engine is then stopped 
and the spectroscope replaced by a monochromatic | 
pyrometer of the disappearing-filament type. In order 
to obtain a reading on the pyrometer, the left-hand 
quartz window a and the lens e are removed. For| 
each point three sets of readings were taken after the | 
| conditions of running, such as load, temperature of 
cooling-water, &c., had become steady. As _ this 
necessitated a certain lapse of time while adjustments 
were made, it was found desirable to use a steady 
|source of light at A standard Pointolite lamp, 
| although it acted as a constant source of light, did not 
allow wedges of reasonable density to be used, and a 
serious time lag was introduced if an attempt was 
made to vary the intensity of light by means of a 
series resistance in the Pointolite circuit. The authors 
therefore used an arc lamp provided with one positive 
and two negative carbons, each 6 mm. in diameter, 
'as described by Forrest,t who used this lamp as a 
standard of illumination. 
| It was found that reliable readings could be obtained | 
with the engine-crank placed at settings between 
5 deg. and 70 deg. later than that with the piston in 
its uppermost position. Over this range it was possible | 
to repeat individual readings to within 15 deg. C. 
Readings taken after this range of settings became 
less certain since the temperature was then about 
1200 deg. C. and the spectrum observed under these 
conditions approached the limit of visibility. It was 
possible to improve matters in this respect by an 
alteration in the lens system or by increasing the size | 
of the aperture in the stroboscopic disc, but it was | 
| found inconvenient to work the alternative-lens method 
| as slight alterations in alignment, due to vibration of 
| the engine, were liable to cause errors. Again, an | 
increase in the size of the hole in the disc would make | 
the cyclical position at which temperatures were 
recorded definite. Measurements taken before 
top dead centre was reached were liable to slight 
errors, firstly because in this region combustion was 
| not general but very localised, and secondly there 
were variations between one explosion and another, 
which are inevitable with this type of engine. The 
authors used a Hopkinson optical indicator to obtain 
photographic records of the pressure volume diagrams. 
The complete data are collected in Fig. 2, which shows 


| 
| 
| 
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* Paper read before the Physical Society on Friday, 
March 16, 1934. Abridged. 

t Proc. R.S., 123A, 401 (1929). 

* J. F. Forrest, Electrician, vol 


| 
| 
729 (1923). | 


Ixxi, page 72 


| air, 


|extensive research 


pressure plotted on a base of time or crank-angle, 
together with the corresponding temperature-readings, 
The ignition advance for both curves was 20 deg., 
which was found to be the best setting for this particular 
speed (1,016 r.p.m.) at full load. As has been pointed 
out by Griffiths and Awbery* the method is only 
valid if the engine flame is non-luminous. With the 
petrol used, Pratt’s No. 2, no continuous spectrum 
could be observed when the centre of the cylinder-head 
was focused on the slit of the spectroscope. To 
reduce any possible error in case of the flame being 
slightly luminous, the lens system was arranged so 
that very little light from the gas itself reached the 
spectroscope ; consequently the contribution to the 
continuous spectrum from the arc lamp was negligible. 
The amount of sodium normally present in the flame 
of a petrol engine is insufficient to give really satis- 
factory reversal. A 1 per cent. solution of sodium 
ethylate’in alcohol was therefore added to the petrol 
in the proportion of 15 cub. cm. to each gallon. This 
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fluid is combustible and appears to have no measurable 
effect on the performance of the engine. 

It is of interest to note that in Fig. 2 the period of 
maximum pressure is of much shorter duration than 
that of maximum temperature. Probably the explosive 
mixture burns comparatively slowly so that various 
parts of the charge in turn rise to the highest tempera- 
ture, while the pressure still continues to rise until a 
considerable proportion of the gases has been ignited. 
There appears to be a limit (possibly due to dissocia- 
tion) to the highest temperature as has been pointed 
out by Tizard and Pye,t who have made a number 
of calculations of explosion temperatures in which this 
factor is taken into account. A direct comparison 


| with their calculations cannot be made, however, as 


they assumed that all the charge was burned instan- 
taneously at the top dead centre. For heptane, for 
example, with the chemically correct proportion of 
they calculated a maximum temperature of 
2,590 deg. C. 








MINIATURE SwitcHBOARD INsTRUMENTS.—The ‘‘2-in. 
round ” and “ miniature edgewise ” instruments, which 
are now being manufactured by Messrs. Elliott Brothers 
(London), Limited, Century Works, Lewisham, London, 
8.E.13, in association with Messrs. Siemens Brothers and 
Company, Limited, Woolwich, have a guaranteed accuracy 
in accordance with British standard specification No. 87 
for “ first grade” instruments, and are the result of 
and experiment, combined with 
modern methods of manufacture. They are specially 
intended for mounting on switchboards and they are 
very light, the round pattern weighing only 4} oz. and 
the edgewise pattern 8 oz. The movement consists of 
a pivoted coil wound on a seamless aluminium former, 
the latter being mounted on tempered and polished steel 

ivots working in sapphire jewels. The field is provided 
~ a well-aged cobalt magnet. The controlling springs 
are of non-magnetic material and act as ligments to 
carry the current. The magnetic system is arranged to 
produce a very high torque and dead-beatness is secured 
»y heavy damping. The cases are of moulded bakelite, 
which is available in four colours. The instruments are 
supplied for flush mounting only, and are secured by one 
nut and bolt. 


* Proc. R.S., 123A, 401 (1929). 
t Report Empire Motor Fuels Committee Inst. Aut. 
Engrs., vol. xviii, Part 1, page 1 (1923). 
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THE MECHANICS OF ELECTRICAL | load and voltage regulation, indication and general 


* system control. Operation Without current occurs 
SWITCHGEAR. for the purposes of selection, isolation or earthing and | 
By H. TRENCHAM. may be effected manually, either direct or through some 


switchgear is to open and | interlinkage mechanism, or by power either from some 
without current, with | nearby point or from a distance through a relay. The 
disconnector may consist 
of an air-break link, an oil- 


THE primary function of 
close electrical circuits, either 




































Fig.18. Oe Taam. wee link = : plug and 
. socke ched to some 

aa mrnizval F ig. 20.SECTION THROUGH POST on aan io Panoms 

3 INSULATOR WITH CEMENTED — 

Gasket _ CAP & PIN produces the connection or 
Metal 33 Metal Cap isolation. Any of these 
Ring Grooved {ZR QgResilient disconnectors may be in- 
Keying As KDRW~eys Coating terlocked with current- 

Surfaces ///Z EQS estlient making and breaking de- 

_ LG AVRO WS — vices or with safety doors 
Cement Solid 2~ g Sy Sanded or barriers. These inter- | 
Vd Reaction <Q G's \\ Keying locks may be directly me- 
STANDARD Y Point Yrs Leys fates chanical or be arranged for 
DESIGN YY é electrical operation through 
/ 3|§ auxiliary switches. Opera- 

3} s tion with normal current 

A takes place for the purpose 

as ‘Metal Pir of energising or de-energis- 

a ee ing a circuit and is effected 

&|° FAULTY DESIGN neyo by a switch or circuit- 

s breaker, usually the latter. 

| | ' (s07.c) C4 ) “ENGINEERING” In both cases the equipment 

5 apa may be directly or remotely 

Soft / controlled by hand, or re- 
Ceaeeagheet motely controlled by power, 


and the break may be in 
air orin aliquid. Interlocks 
Fig.19. OIL-TIGHT JOINTS WITH BONDED PAPER INSULATORS. and auxiliary switches for 
‘ indication or control may 
be fitted. Operation with 
abnormal current is re- 
quired for protection only, 
but owing to the possible 
severity of the duty, this 
- condition dictates the basis 
Packing of the design. Abnormal 
Materval current may be due to an 
ordinary overload, to some 
error in switching, to an 
accidental arc, or to an 
electrical breakdown. In 
the first case, the tripping 
action may be delayed, but 
in the others it must be 
instantaneous, so that only 
the part of the system 
affected is cut off from the 
rest. The circuit-breaker 
may be closed by hand, 
either direct or by remote 
control, or by a power de- 
vice. The necessary energy 
for opening must be stored 
in the breaker or its asso- 





























(a) Through conductor in bush. (b) Fixing collar and insert in socket insulator. 
(c) End fitting on tubular insulator. 


Fig. 21. STRAIGHT-LINE MOVEMENTS FOR CROSS BARS OF EXTRA HIGH-VOLTAGE OIL CIRCUIT 
: (a) (b) BREAKERS. 
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| 
A. Mechanism cover. D. Breaker main cover. G. Oil tank. 
B. Operating shaft. E. Opening buffer. H. Cross-bar insulator. 
C. Closing buffer. F. Counterpoise spring. J. Breaker cover. 


J. and G. (6) constructed in single mechanical unit. 


the normal current present or with an abnormal current ; ciated mechanism and brought into operation by a 
flowing. Ancillary to this are such duties as protection, | trigger or relay, generally one which can itself be 
eee we ee ‘ —.| tripped with a very small expenditure of energy. The 

* Summary of a paper read before the Institution of | break may take place in air in conjunction with some 


Mechanical Engineers, on Friday, March 16, 1934. ‘ are control or arc-quenching feature or under insulating 





oil, plain finger or butt contacts being used. Latterly, 
water has been employed instead of oil, owing to its 
non-inflammability. As an alternative to a plain break 
a wide selection of arc-control devices is available. 
These fall roughly into two divisions: Arrangements 
wherein the arcing products are cooled and their energy 
used to re-direct them into the arcing space ; and those 
wherein the energy liberated at one are (or indepen- 
dently stored), is used to sweep away the arcing pro- 
ducts from between a pair of contacts, and to replace 
them with oil. Examples of the first type are: The 
explosion chamber; the expansion chamber, as it is 
called when using water, and the Deion grid. Falling 
under the second category are the cross-jet box; the 
oil blast chamber; the cross-jet pot and the impulse 
chamber. With almost every circuit-breaker there are 
auxiliary switches for indication, interlocking, opera- 
tion and control. 

Except in the simplest cases of hand operation it is 
convenient to use a mechanism designed as a unit that 
may be applied independently. This mechanism may 
take the form of a hand closing and opening lever for a 
switch or link, and generally includes some form of 
toggle linkage ; a power device for closing and opening 
the switch or link, generally consisting of a motor, 
gearing and auxiliaries, or occasionally of a double 
operating solenoid ; a hand-operated device for closing, 
either direct or in combination with a spring, and a 
trip latch, energised by any suitable agency, for opening ; 
a solenoid or motor with a closing linkage and a trip 
latch. For gas blast breakers; pneumatic operation is 
usual, but there seems no advantage in applying it to 
oil circuit-breakers. 

The chamber, in which the circuit interruption takes 
place, must be designed to withstand the stresses set 
up by the pressure generated by the gas or vapour 
formed when the contacts separate. In the plain oil 


| circuit-breaker this chamber is generally a welded steel 


tank with an open top. The edge is usually a source 
of difficulty because the joint is not permanent, and 
mechanical bolting of a character which allows of open- 
ing for inspection must be employed. The tank is, 
therefore, usually made with a spigot to engage more or 
less closely with a groove containing gasketting material 
in the top chamber, though occasionally this arrange- 
ment is inverted. The top chamber may be very com- 
plex, as it must provide ingress and egress for the bush- 
ing insulators, accommodation and attachment for the 
operating linkage, guidance and buffering for the mov- 
ing element, and space for the current transformers. 
Where possible a fabricated mild steel structure is the 
most suitable, owing to its lightness and the homogene- 
ity of the material, though steel castings are not unusual. 
| Strips of non-magnetic material are generally welded 
| into the structure to produce a break in every possible 
|magnetic circuit and thus cut out heating by eddy 
| currents. 
| Tanks and chambers are generally designed by 
| resolving their members into elements of simple shapes 
and considering each element separately in respect of 
thickness and mode of support. When any form of 
arc control is employed, there is usually some internal 
chamber which must itself withstand heavy pressure. 
This is made wholly or partly of insulating material, 
whose strength characteristics or whose form may 
enhance the difficulty of accurately forecasting its 
performance. 

The ability to make oil-tight joints is essential in 
switchgear. This can be effected by the use, between 
the machined faces of metal surfaces, of a fairly hard 
packing gasket and a “sticker” material, such as 
shellac, bakelite, or other synthetic resin varnish. 
Where porcelain bushings pass through a cast metal 
wall, it has been fairly common to cement the con- 
ductors into the insulator and the insulator into the 
wall with a paste of litharge and glycerine. But this 
method is limited to comparatively small work, and 
gives rise to difficulties arising from the necessity of 
closely controlling the ingredients and from the poisonous 
nature of the litharge. 

Fig. 18 shows two methods of making joints with 
the porcelain shells of oil-filled insulating bushings for 
extra high-voltage service. On the left, metal rings 
are fixed with Portland cement to the ends of the 
porcelain shell, and are used to clamp the ends of the 
shell, which are ground flat, against machined metal 
faces, comparatively soft gaskets being interposed. 
On the right, the porcelain is stressed in compression, 
and a harder gasket can be used. The arrangement 
is such that possible stresses caused by unsuitable, 
or improperly-handled cement, or by torsion, due to 
excessive tightening of the clamping bolts, are avoided. 
In neither construction can both ends of the through 
conductor be rigidly attached to the end fittings as, 
unless some axial freedom were allowed, any differential 
expansion due to heating would occasion dangerous 
stresses in the porcelain. The porcelain at all oil-tight 
joints must be ground, as surface irregularities cannot 
be dealt with by using a thicker gasket. For many 
applications it is found that electrical requirements 
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can best be met by insulators made of paper, rolled up 
with a bonding material such as synthetic resin varnish. 
Fig. 19 shows three typical forms of such insulators, 
and the means commonly adopted for making oil- 
tight joints with them. Metal ferrules or inserts are 
used, and these, together with the packing rings, are 
applied with shrink or press fits aided by baking 
varnishes. Both skill and care are necessary in making 
these joints, and any trapped air may lead to electrical 
failure. 

One of the difficulties which in the use of 
Portland cement, is the growth of the material by ageing 
and the consequent breakdown of the insulators. 
Chis may, however, be avoided by careful selection and 
testing. The amount to be gauged at one time and 
the relative amount water must 
prescribed. Thorough mixing must 
the time allowed between gauging and use must 
limited. A sufficient setting time must be specified 
before disturbance and a steam-curing process should 
be carried out under wet conditions at a low tempera- 
ture and for as long as possible. A second difficulty 
is caused by the differential expansion of the porcelain, 
cement and metal, either as a whole or due to localised 
heating and cooling. To overcome this, the components 
must be disposed, so that there are no fixed reaction 
points between the different parts; and heavy sections 
and abrupt changes of section must be avoided, especi- 
ally in the porcelain. Surprising differences in strength 
may result from various combinations of porcelain and 
glaze, and weakness may arise from injudicious methods | 
of providing “roughing” to key with the cement. 
It is customary to apply a coating of elastic material, 
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; may be increased when opening under short-circuit by 
the repulsive forces set up by electromagnetic reaction 
and gas pressure. Conversely, the velocity of the 
moving parts during closing must be high, as the time 
available for synchronising is short and the traverse 
distance, especially for extra high voltages, may 
large. Furthermore, the more rapidly the contacts 
come together the less damage is likely to occur from 
preliminary arcing when the gap between them breaks 
down through the shortening oil path. In closing on 
a short-circuit, this is a serious matter, of 
the possibility of the contacts welding together. At 
the end of the opening and closing stroke, the momen- 
tum of the moving parts has to be absorbed and, except 
in quite small breakers, the kinetic energy is too great 
to be dissipated by a plain buffer. 
operating like a gun recoil cylinder, is, therefore, 


Le 


because 


one 


the distance available is short. 


especially at the higher voltages, determined the limit 
of the mechanical forms for many years. Most of the 
existing designs employ either laminated paper or 
wood. On both of these it is difficult to obtain a 
secure holding or clamping device, and the latter has 
to 
unhomogenous structure 

Briefly the operating mechanism must consist of ¢ 
mechanical train which is capable of supporting 
very heavy loading at one end and at the other enc 
may be tripped to drop the load by a very small amount 
of energy. The load must be considered as live because 
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such as bituminous varnish, to surfaces, which come in 
contact with cement. Fig. 20 is a section through a 
post type insulator for outdoor work, and its two sides 
show contrasted constructions, which emphasise the 
features just described. 

The mechanism required for circuit-breaker operation 
may be separated into two parts: First, that which is 
immediately linked with the conductor, whose function 
it is to bridge the contents and, second, that whereby 
the operating energy is applied and the tripping 


effected. Fig. 21 shows two examples of mechanisms 
comprising a straight 


| 


line movement for the 
bar derived through a crank and swinging link from a 
suitably-placed shaft, together with buffers to limit 
the closing and opening strokes. Example (6) is the more 
modern design, the whole mechanism being enclosed 
within the breaker housing proper, so that it is well 
protected, and there is no external reaction from the 
gas pressure. In the earlier design ease of assembly | 
and convenience of maintenance were secured by placing 
the linkage outside the main breaker enclosure and 
protecting it by a separate cover. With in reasing | 
short-circuit value this became inadmissible, as the 
internal gas pressure tended to reclose the breaker on 
the occurrence of a fault. In heavy circuit breakers | 
the moving parts are accelerated rapidly in order to 
produce a high speed of break, and this acceleration 


cross 





it represents the closing of a circuit breaker against 
the reaction of contacts, accelerating spring, buffer and 
electromagnetic reaction. The hold of the trip latch 


under the closing operation must be absolutely safe, | 
and as the breaker may remain closed for long periods | 


without attention there must also be security against 
gumming or sticking of the light tripping element. 
Che toggle joint in one form or another is the most 
usual way of meeting these requirements and experience 
indicates that to guard against faults in functioning 
the reduction ratio per joint should not exceed about 
7 to l or 8 to l. The static friction on the pins and 
their diameter prescribes a definite maximum to the 
degree of straightening of the link. At the light end of | 
the mechanism it is convenient to carry the pins on| 
ball-bearings, in which case the reduction ratio may | 
be made about double that applying to the plain toggle 
joints. Figs. 22, (a), (6) and (c), are simplified line dia- | 
grams of a motor-driven mechanism which may be re- 
garded as typical of a linkage train. In this mechanism 
the centrifugal force on the weights A actuates the links 
C and E, and causes the cross-head D to be pulled | 
along the shaft B. The cross-head in turn operates | 
the link mechanism G, H, J, K, L, through the link F. | 
The breaker reaction is 1,600 lb. and the force on the 
link J is 2,010 lb., the resulting load in the link K is 
303 Ib. and on H_ 1,800 Ib. Similarly, the loads | 


An oil dash pot, | 


The material used for insulating the connecting 
cross-bar in the double-break oil circuit-breaker, | 


carefully selected and treated owing to its| 
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DIAGRAM OF TRIP LINKAGE IN MOTOR-DRIVEN MECHANISM SHEWN IN FiG.13. 
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in the links R and 8S of the tripping mechanism are 
98 lb. and 25-4 Ib. respectively, and the compressive 
| force on the prop P, which relieves the linkage from 
| the pull of the resetting spring T, is 8-15 Ib. The 
coefficient of friction at the roller N is 0-25, from 
| which it can be shown that the total tripping fore 
| required, including the friction of the prop shaft and 
the gravity bias of the trip bridge, is 0-901 Ib. over a 
0-2 in. stroke. This coefficient of friction will be less 
for reasonably well lubricated surfaces. Safety of 
latching is secured on closing by avoiding movement 
|of the tripping members. The trip catch forms an 
| sbutment for the reaction from the moving parts, 
and thus, no matter what the speed of closing, no 
} complication arises from momentum in the light 
members comprising the release device. This con- 
| struction necessitates a re-setting stroke, and in the 
| example shown a spring is employed for this purpose. 
In solenoid mechanism the weight of the plunger is 
generally used. 


(To be continued.) 








Unirep Kinepom Trapre Mission To PoLanp. 

| Following upon recent preliminary conversations in 
| Warsaw between representatives of the Polish Govern- 
ment and the Polish industries and Mr. A. Mullins, C.B.E.., 
the Commissioner of the Overseas Trade Development 
Council, a United Kingdom Trade Mission has been 
| formed and proceeded to Poland on March 6. The purpose 
of the Mission is to have discussions with Polish industries 
| and institutions in order to ascertain in what directions 
| the United Kingdom’s export trade to Poland can be 
increased. The Mission is under the chairmanship of 
Sir Eugene Ramsden and is composed of representatives 
| of various United Kingdom industries. 


SopruM CARBONATE TREATMENT FoR Cast-Iron. 
| The desulphurisation of cast-iron by sodium carbonate 
is now a well-established practice in the foundry. The 
process, it will be recalled, consists in pouring the molten 
|} ron on to sodium carbonate lying in the bottom of the 
ladle. Powerful agitation is thereby set up and the 


| metal is degasified and rid of much of its sulphur and other 


objectionable impurities. In the case of heavy castings, 
the method has given satisfactory results, but when 
light castings are being made some difficulties have arisen 
Accordingly, Messrs. Imperial Chemical Industries 
(Alkali), Limited, have devoted their attention to meet- 
ing these difficulties, and as the result of much investiga- 
tion have introduced a modification of the existing 
process. This consists in mixing ground limestone with 
the sodium carbonate in the ladle. It is stated that, as 
a rule, for every cwt. of metal tapped, 1 Ib. of dense 
sodium carbonate and 10 oz. or 12 oz. of ground limestone 
will be found to give satisfactory results. We under- 
stand that the limestone addition speeds up the thicken- 
ing of the slag, which cakes over almost from the begin- 
ning, although it is very active underneath. Immediat lv 
the ladle is full, the slag, it is stated, may be lifted or 
raked off, leaving a perfectly clean metal surface. 
A publication containing full particulars of the new 


| modification, together with microphotographs and tabu 


3s. 





lated experimental results, may be obtained from Me 
Imperial Chemical Industries, Limited, Millbank, London, 
8.W.1. 
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74-IN. REFLECTING TELESCOPE FOR | weighing 6 tons, and is formed with a large boss 
TORONTO UNIVERSITY. |on one side to which the flange of the declination 

pte axis is bolted, as is most clearly shown in Fig. 8, 

(Continued from page 283.) on Plate VIII, ante. It will be seen, from 

Fig. 3, that just above the lower flange, to which 
the mirror cell is bolted, the casting is swelled out 
to 8 ft. 6 in. in diameter in order to accommodate 


Before describing the optical system of the 
instrument, we may mention that the tube, best 
shown in Fig. 3, Plate VIII, ante, is made in 


17. 





casting fitted with nine circular pads which support 
the back of the mirror, each carrying its proper 
portion of the load. The pads are mounted in 
groups of three, on spherical seatings carried by 
three triangles, which are themselves mounted on 
ball bearings with spherical seatings. The latter 
are fitted on to screws, by means of which the 
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Fig, 22. CassSEGRAINIAN Mirror Movuntina. Fic. 23. 


the iris diaphragm; we shall describe the 
construction of this diaphragm later. The 
upper part of the tube is of skeleton con- 
struction and is octagonal in section. It is 
built up of I-sections of Duralumin connected 
by steel gusset plates, and braced with diagonal 
tension rods of Duralumin. The rods are 
screwed with right-hand and left-hand threads, 
and are tightened up so that they are always 
in tension in any position of the tube. The 
construction of the tube is shown in Figs. 15 
and 16 on page 294, ante, the latter showing 
the Cassegrainian mirror in position, but the 
details can be more readily followed from 

















three sections, of which the lower section is the] Figs. 22 and 23 on this page. 
cell in which the main mirror is mounted. The The main mirror cell, a half section of which is | 
central section is a steel casting, 7 ft. in diameter,|shown in Fig. 17, above, is a ribbed steel| 
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NEWTONIAN GEAR IN PosiTIon. 


mirror can be squared with the tube. For the 
lateral support of the mirror, when the tube is 
moved out of the vertical, 18 weighted levers, one 
of which is shown in Fig. 17, are provided. They 
are disposed round the inside of the cell and are 
mounted on universal joints. The short ends of 
the levers, as shown in Fig. 17, fit into holes in 
brackets riveted on to a flexible band, which is 
loosely clamped round the mirror. This band, it 
may be noted, has blocks fixed at intervals on its 
inner face, and these blocks fit loosely into a groove 
formed in the edge of the mirror, thus serving to 
keep the band central. The object of the large 
worm wheel fitted to the back of the cell, as shown 
in Fig. 17, is to carry the spectrograph, which is 
partly indicated by chain-dotted lines. 

The iris diaphragm can be seen in section in the 
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top right-hand corner of Fig. 17, and photographs | 
of it before being fitted into the cell are reproduced 
in Figs. 25 and 26 on this page. The construction 
of the diaphragm is generally similar to that of the 
small diaphragms used in photographic cameras, 
but in order to prevent sagging of the leaves, owing 
to their considerable weight, and to keep the 
aperture central when the tube is near the horizontal 
position, it was found necessary to guide the moving 
ends of the leaves between bars having a radius 
equal to the length of the leaves. Only four of the 
) leaves are thus guided, the other leaves being 
connected to the guided leaves by links and levers 
visible in Figs. 25 and 26. Of these illustrations, the 
former shows the diaphragm at its maximum 
aperture of 74 in, and the latter at the minimum 
vperture of 12in. The diaphragm is operated by 
« pinion and circular rack, the former being fitted 
with a handwheel which the man is holding in 
Vig. 25. 

Coming now to the optical system, we may mention 
that the main parabolic mirror is of a special Pyrex 
glass, the dise for which was made in the United States. | 
It is now being worked and figured by Messrs. Sir| 
Howard Grubb, Parsons and Company; the focal | 
length is 30 ft. ‘The Cassegrainian and Newtonian 
mirrors are made of hard crown glass, and are | 
19 in. and 20 in. in diameter, respectively. The | 
Cassegrainian mirror, which is convex and of 
hyperbolic form, is designed to give, with the 
main mirror, a focal length of 111 ft., so that the 
aperture is F/18. For mounting both these 
mirrors, a welded-steel box, of square section, with 
circular flanges, is suspended in the centre of the 
upper end of the tube on four strips of spring steel 
placed edgeways, so as to obstruct as little as 
possible of the light. These strips are clearly 
shown in Figs. 22 and 23, on page 365, To this 
box, which is shown complete in Fig. 24, the| 
mountings for either the Cassegrainian or the | 
Newtonian mirrors can be attached. Special gear 
has been supplied for handling these mountings | 
and interchanging them conveniently and safely. 
The Cassegrainian mirror mounting is shown in 
detail in Figs. 18 to 21, on the previous page, 
Screw focussing 
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gear, operated by an electric motor, is provided, 
as shown in Figs. 18 and 19, and the former of 
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these shows the set screws for adjusting the Casse- 
grainian mirror into exact parallelism with the 
main mirror. Figs. 20 and 21 illustrate the straining 
device for the spring-steel strips which support 
the lower end of the mounting. The Newtonian 
mirror mounting is illustrated in Figs. 23 and 24 
also on the previous page. It should be mentioned, 
in connection with this, that the reflected beam 
can be directed to any one of four positions round 
the sides of the tube, where frames are fixed to 
which the photographic breech piece can be attached. 
In Fig. 23 the breech piece can be seen in position 
at the top of the illustration, and one of the three 
other frames to which it can also be attached is 
clearly shown in the centre of the illustration. 

The breech piece itself is shown separately in 
Fig. 27, opposite. It comprises focussing gear 
and a plate holder with two guiding microscopes 
mounted on cross slides and operated by micrometer 
serews. Rotary motion is also fitted to correct for 
rotation of the field which sometimes occurs at 
altitudes, probably due to refraction. The plate 
holders take plates of quarter-plate size, and are 
interchangeable with a knife-edge focussing plate 
and with adapters for oculars. 


(To be continued.) 
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Gas Analysis by Measurement of Thermal Conductivity. 
By H. A. Daynes, D.Se., F.Inst.P. Cambridge 
University Press. [Price 16s. net.) 

Tue practicability of the thermal conductivity 

method as applied to the analysis of gases has now 

assumed sufficient importance in pure and applied 
chemistry to warrant a special treatise on the subject. 

As indicated by the author in this volume, indirect 

methods should only be applied with caution in the 

analysis of gases, and with a sound knowledge of the 
fundamental principles and their limitations. 

Dr. Daynes’ studies of gas analysis are not confined 

to this method alone, and associated as he is, so 

closely with the research activities of the Cambridge 

Instrument Company, he is singularly well fitted to 

produce a book of this character. The text furnishes 

an admirable bridge over a gap that too frequently 
occurs between the theoretical study of thermal 
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conductivity methods and their application and 
adaptation to industrial conditions. The whole work 
is written with reserve and in a critica] spirit, and 
being based upon practical experience in applying 
the method in this country, the volume fulfils its 
object in an admirable manner. Assuming an 
adequate elementary knowledge and background of 
the subject, the volume should prove invaluable in 
enabling the reader to visualise and appreciate more 
fully the wide field of application of indirect methods 
in gas analysis. Whatever the reader’s previous 
opinion on the commercial and industrial value of 
the study of the thermal conductivity method as 
applied to gas analysis, he cannot fail to realise that 
this treatise does much to advance a clearer under- 
standing of the many intricate problems involved. 

Originating with the classical researches of Somzee, 
this method has made steady progress in its indus- 
trial applications, the earliest of which was its 
application in the determination of the hydrogen 
content of producer gas and the carbon dioxide 
content of flue gases. An important practical 
| development of the subject was made by Siemens 
and Halske in 1913, who devised a form of apparatus 
particularly suitable for the measurement of methane 
in air,and,in which, a pair of hot wires wereemployed, 
one in the gas to be tested and the other in a com- 
parison gas, the resistance comparison being made 
either on a Wheatstone bridge or by a differential 
galvanometer. Adaptations of this form of apparatus 
found extensive applications in Germany during the 
war, in order to determine hydrogen in air in connec- 
tion with aeronautical work. In 1915, Shakespear, 
in this country, devised the katharometer, which 
proved to be an important advance in that it wasa 
more compact form of apparatus. It has since, 
amongst other uses, found application in the measure- 
ment of the diffusion of gases through balloon fabrics, 
Various forms of the Shakespear apparatus are now 
used for measuring and recording the composition of 
flue gases from power-house boilers, for the control 
of ammonia synthesis and in many other types of 
industria] process and experimental work. 

The early part of this volume is devoted to a study 
of the development and fundamental basis of the 
method and the technique of measurement, without 
reference to particular applications. The latter part 





of the volume describes how the method has been 
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applied to a number of specific cases and to various 
branches of industry and research. An excellent 
chapter deals with the katharometer, which differs 
from other meters in that the gas reaches the hot 
wire by diffusion into the cell, a feature which has 
an important bearing on the technique of gas 
analysis. The application of the thermal conduc- 
tivity method for the measurement of carbon dioxide, 
combustible constituents and oxygen, is dealt with 
in a highly practical manner. Other fields of applica- 


tion for automatic analysis are in the production of 


industrial gases the fixation of atmospheric nitrogen, 
in aeronautics, for the determmationof hydrogenand 
helium in the atmosphere of sheds and airships, and 
in scientific research. An appendix is devoted to a 
consideration of the theorv of the conductivity bridge, 
some problems of the unbalanced bridge and condi- 
tions for optimum sensiti\ ity. The care and pre- 
cision with which the text has been prepared have 
made the work an important contribution to the 
study of the analysis of gases. The perusal of the 


volume leaves a clear impression that a field of 


scientific work of very remarkable interest awaits 
the further attention of the physicist. 


Vo lesungen iiber Technische Vechanik. IV. Dynamik. 
By Dr.-Ing. A. Férrn. Berlin: B. G. Teubner. 
[Price 14 marks.] 

\PPLIED mathematics provides the fundamental 

theory of all engineering problems, but it is a 

subject which appears to many engineers like most 

of its symbols—Greek ! This is unfortunate, since 

« knowledge of fundamentals gives confidence in 

attacking new problems, or when doubt arises as 

to the application or limits of application of 
unfamiliar formule. The fourth volume of Féppl’s 
lectures on technical mechanics, or applied mathe- 
matics a8 we would term it, enters upon its eighth 
edition, a sign itself of past popularity, but the 
death of its gifted author has made necessary the 
latest work of revision by other hands. The oppor- 
tunity has therefore been taken to include in this 
edition recent developments and applications of 
dynamics, and new matter has been added by 
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collaborators expert in the particular branch of the 
subject allocated to them. In order, however, to 
keep down the cost of publication, the new matter 
has been added as independent paragraphs in the 
various sections to which it applies. 

The first of six sections which comprise this 
treatise relates to the dynamics of material particles, 
and has been amplified to include forced and damped 
oscillations; it concludes with an interesting 
analogy between mechanical and electrical oscilla- 
tions. The second and third sections cover the 
dynamics of a system of particles and of rigid 
bodies, the new paragraph describing engine balanc- 
ing according to the treatment of Schlick being of 
special interest to the engineer. The oscillations of 
elastic bodies are dealt with in the fourth section, 
and it is here that some of the more important 
additions occur. These are the bending and tor- 
sional oscillations of unloaded and loaded shafts. 
A special practical example of a Diesel electric 


drive for a submarine is given in this case, but in} 


general the theory is amplified and illustrated by a 
number of exercises with solutions at the end of 
each section. 

Relative motion forms the subject of the fifth 
section, while the last section, Hydrodynamics, is 
entirely new and is contributed by Dr.-Ing. 
Busemann of Dresden. This sixth section is an 
important. one, and has enhanced the usefulness 
of the volume. It covers, inter alia, the theory of 
streamline, turbulent, and viscous flow, turbines 
and pumps, and outlines of the principles of 
dynamical similarity, and concludes with 
Prandtl] theory of flight. 

The volume thus presents a tolerably complete 
exposition of its subjects, but the reader will only 
fully appreciate the contents if he is equipped with 
a sound working knowledge of differential equations 
and a facility to read technical German. The latter 
condition raises the question of the value of theoreti- 
cal books of this nature to the English reader. 
Whereas there can be no doubt of the usefulness of 
texts discussing new theories and experimental and 
constructional aspects of science and technology, on 


generally find in his own language all that he 
requires. Nevertheless, to the specialist, and the 
instructor in search of new methods of treatment, 
Féppl’s Dynamik may be recommended as an im- 
portant volume in its sphere. 


By E. T. A. 
Huom- 


Transmission and Distribution. 
Rarson. Oxford University Press. London : 
phrey Milford. [Price 12s. 6d. net.] 

Tus is an excellent book. It deals with what it 
sets out to deal with in a precise and summary 
manner. Descriptions are short and to the point : 
for lengthy, discursive matter, the reader must go 
elsewhere. Mr. Rapson’s work is a textbook, and 
does not partake of the catalogue character type 
common to so many books on transmission. Dis- 
tribution is completed in less than 30 pages, but in 
the space, the author deals neatly with the different 
methods of direct- and alternating-current dis- 
tribution. The plan adopted is to work through one 
system after another, showing how to make calcula- 
tions, and, where necessary,actually workingthrough 
such calculations. 

After considering short transmission lines, long 
lines are solved both approximately and exactly. 
Economics, mechanical principles and insulators 
then take three chapters. 

Although a certain amount of descriptive material 
| appears in the chapter on insulators, the author is 
| very sparing, giving only essentials and avoiding 
repetition. The modern developments are briefly 
included in the chapter on cables. Feeder protec- 
tion is largely explanatory of the different systems 
in vogue. The analytical treatment is resumed when 
| we come to primary constants of transmission lines, 
travelling waves and corona. The last chapter is a 
|short technical description of the British grid 
| system. 
| At the end of nearly every chapter numerical 
questions are set, the answers of which are given in 
an appendix. Another appendix of 10 pages is a 
summary of formule. Possibly there is little in the 
book that is really new, but it is an excellent digest 
of fundamental knowledge, containing what might 
be called “the cream of the stuff,” required by 
mains engineers and engineering students. No 
attempt is made to give trimmings, non-technical 
matter, or any other form of padding. 


Electrical 











THE TRANSMUTATION OF 
MATTER. 

Ix commencing the third lecture of the series on 
the above subject at the Royal Institution, on 
Saturday, March 17, Lord Rutherford of Nelson, 
O.M., F.R.S., said that in his previous lecture he 
had shown that we had a general knowledge of the 
mode of transmutation of radioactive bodies, but 
had too little knowledge of the actual strueture 
of the nucleus to know why a particular body 
broke up in the way it did. He thought that 
detailed knowledge of the process would not be 
obtained for a long time. Meanwhile, he said, we 
must watch with admiration Nature at work with- 
out trying to know too closely how she proceeded. 

Only two elements, namely, radium and thorium, 
showed radioactive properties to any extent, and 
these were the heaviest elements we knew. The 





|majority of ordinary elements appeared to be 


A. | 


the | 


permanently stable under the action of normal 
forces that existed on the surface of the earth. 
Before we could hope to attack with success the 
transmutation of ordinary elements, we required a 
better knowledge of the structure of the atom itself. 

In 1911, the lecturer said, he had shown that all 
the atoms of elements could be regarded as having 
a similar nuclear structure. At the centre of the 
atom was a minute, massive, charged nucleus, and 


|surrounding it at a distance were a number of 


circulating electrons. He wished to focus attention 
on the size of the nucleus in comparison with the 
size of the atom itself, and to illustrate this, said 
that if an atom were magnified to the size of the 
lecture hall, the nucleus at the centre would be 


| smaller than the head of a pin. 


Although so extremely minute, the nucleus 
controlled the whole atom by the electric charge it 
carried. In the case of hydrogen, the nucleus charge 
was one unit, while with heliym it was two units, 
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and with the heaviest element, 92 units. This 
charge controlled the outer electrons and all the 


physical properties of the atom, with the exception | 
of its mass, which was concentrated at the nucleus, | 
The nucleus had a very complex structure, composed | 


of various units of matter; no doubt it comtained 
the negative electron and the positive electron, 
recently brought to light, as well as the neutron, 
the proton and various combinations of these 
units. 

In imagination we could easily transform the 
atom, it only being necessary to attach an electron 
to the nucleus, or we could add a positive electron, 
proton, &c. In imagination there was no trouble at 
all, but there were, of course, certain difficulties in 
the practical case. The nucleus was a highly-fortified 
citadel, and very powerful forces were necessary to | 
attack it. It was surrounded by a potential barrier | 
of great magnitude, which was impervious to| 
external attack. To be able to transform the | 
ordinary atom we must apply powerful forces in | 
a very concentrated form to the nucleus, and in | 
looking about for the most suitable method of 
attack, it had occurred to the lecturer that the 
a-particle was the most energetic projectile avail- | 
able in the laboratory. When an a-particle passed | 
close to a nucleus, it got into a very powerful field | 
and was deflected, but in 1919, Lord Rutherford | 
said, he had carried out some experiments to see | 
if transmutation could be obtained by the use of 
these particles. It was obviously desirable to 
attack the lighter elements first, as in them the 
nuclear charge was less. If the particle were fired 
straight enough, it might actually enter the| 
structure of the nucleus and alter it, but at that 
time it seemed more likely that the a-particle 
would get close to the nucleus and distort its 
electrical structure. It seemed not unlikely that | 
if the distorting enough, the 
nucleus might become unstable and break up. 





force were strong 

The experiments he had made, Lord Rutherford 
said, were of the simplest kind. The 
apparatus used was illustrated by the slide repro 
duced in Fig. 7. It consisted of a chamber con 
taining a movable screen, and arranged so that a 
particles could be admitted at one end. Any particles 
present in the chamber, emitted by the nuclei, 
would produce bright scintillations on the screen. 
First, the air had been removed and dry oxygen 
admitted. A certain number of scintillations had 
been observed and the number was unchanged when 


possible 


the oxygen was replaced by carbon dioxide. The 
chamber was then filled with dry air and the 
number of scintillations increased three times. 


With pure nitrogen the scintillations were increased 
four times, the results being shown in Fig. 8, in 
which the curve A relates to oxygen, curve C 
to air, and curve B to The effect, 
Lord Rutherford pointed out, must therefore be 
due to the nitrogen itself, and it was clear that the 
swift protons to which the scintillations were due 
were driven out of the nuclear structure of the 
nitrogen atoms by the a-particles. Later, a maximum 
range of 40 cm. had been found for the swift protons. 
Thus evidence had been obtained of the transmuta- 
tion of nitrogen when bombarded with a-particles, 


nitrogen, 


In considering what happened to the nitrogen 
atom, there were two possibilities. The a-particle 
might collide with the nucleus and drive off a 
proton. We should then expect the atom to 
recoil and show a thick blob at the commencement 
of the track in the Wilson cloud apparatus, but if 
the a-particle escaped, we might expect to find 
four tracks. There was, however, no sign of four 
tracks due to the a-particle escaping, and the 
a-particle had, in fart, disappeared, having been 
captured and retained by the nucleus. The action 
in the case of nitrogen of mass 14 and nuclear 
charge 7 was as follows: N,"* He,* > O,?" 
proton,’. Thus the capture of the a-particle by 
the nitrogen nucleus produced an isotope of oxygen 
and released a proton, nitrogen being transformed 
into a heavier and more complex element. About 
12 elements in all this effect, protons 
always being emitted at different speeds; it did 
not, however, occur with either oxygen or carbon. 
In these experiments it was necessary to devise 
an electrical method of counting the particles, and 
considerable use was made of polonium as a source 


showed 





|; was 
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of a-particles, since no y-rays were emitted from this | atom would be nitrogen with mass 13 and a nuclear 
No isotope of nitrogen of mass 13 

The protons, Lord Rutherford continued, were | was known, and presumably why this action did 
emitted in groups and not at random, and in|not occur in nature was that this isotope was 
some elements eight distinct groups had been ob-| unstable and immediately broke up into carbon, 


element. 


charge of 7. 


served, Aluminium, he said, had a certain frequency | with the emission of a positive charge as a positiv: 


of vibration of its particles, and when a vibrating | electron, and not as a proton. 
a-particle having the same frequency was used, it 


indicated thus: B,!° + He,* > N,"* 


could pass very easily through the potential barrier. | N;"* + C,!* + positron. 


kind of particle known as neutrons. 
had a mass of 1-0067, but 


It had some remarkable properties. As it carried 


no charge it did not produce ionisation in a gas | 


and no track was produced in the Wilson cloud 


Fig.7. oa Iq 














When the element beryllium was bombarded by | 
a-particles, it did not emit protons but a new | cylinder of aluminium foil over a source of a-particles 
The neutron | 
carried no charge. | 
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To illustrate this, Lord Rutherford placed a 
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chamber. Somewhere, after it had travelled a yard 
or two, a little track of ionisation, known as a 
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“ knock on,” might be found, but this only happened | enclosed in a hermetically-sealed glass tube. To 


when it struck a nucleus. 


When passing through} demonstrate the 


radioactive properties of the 


hydrogen, if the neutron collided with a hydrogen | aluminium foil, after removing it from the tube. 
nucleus it imparted the whole of its energy to the| he used a special type of counter designed by 
nucleus, which travelled on at the same speed as} Wynne-Williams, but as this counter also recorded 


that at which the neutron struck it. 


a “ knock on” in nitrogen, which we reproduce in| of these before the experiment. 
Fig. 9, was then exhibited, and the lecturer pointed | cosmic rays recorded was 42 per minute. 


A slide showing | the cosmic rays, it was necessary to take a count 


The number of 
Lord 


out that only when the neutron hit a nucleus was| Rutherford then placed the radioactive aluminium 


any sign of it visible. 
be detected by electrical counting methods similar 
in principle to those employed in the previous 
lecture, but more sensitive. 

Lord Rutherford then showed the effect of a 
neutron colliding with a nucleus, which, he said, 
difficult because the neutron might travel 
several yards before hitting one. Polonium was 
the source of a-particles employed, and over this 
was placed a sheet of beryllium, the whole being 
hermetically sealed. It was then brought up to 
the counting chamber, in front of which was a 
sheet of paraffin, and the lecturer stated that the 
effects observed were due to “ knocks on” in the 
paraftin. About 50 flashes per minute were observed 
in the thyratron. Lord Rutherford also showed 
that the neutrons would pass through about 1 in. 
thickness of lead. 

In the remainder of the lecture, Lord Rutherford 
said he proposed to deal with some very interesting 
discoveries made by the Joliots, in Paris, within 
the last few months. They had shown a novel 
type of transmutation in certain elements. If boron 
was subjected to a bombardment by a-particles, 
although it was not a radioactive material, it showed 
radioactive properties for about half an hour. 
Aluminium and magnesium showed similar effects. 
The explanation given by the Joliots was that when 
boron was bombarded by a-particles, it might emit 
a proton but could also be transformed in another 
way. It could emit a neutron so that the resulting 





Neutrons could also} foil near the counter, which gave 163 flashes per 


minute, so that 12] flashes per minute were due to 
the radioactive aluminium foil. A thick sheet of 
aluminium placed between the radioactive foil and 
the counter, however, stopped most of the radiation. 
The latter decayed according to a geometrical 
progression, as did that of other radioactive bodies, 
reaching half its value in about 3 minutes. 

A recent development, due to Cockcroft and 
Walton at the Cavendish Laboratory, was the bom- 
bardment of carbon by protons. The result was that 
the same isotope of nitrogen as was produced by 
the bombardment of boron by a-particles, and from 
this an isotope of carbon of mass 13 was produced 
with the emission of a positive electron. The 
action took place thus: (,!* + H.-N," and 
N,3 > C,"* positron. 

Lord Rutherford concluded the lecture by show- 
ing a number of slides illustrating the tracks ol 
positive electrons emitted by carbon after bom- 
bardment by protons. They could, he said, be 
deflected by a strong magnetic field, and thus 
caused to follow curved tracks. We repreduce 
in Fig. 10 a particularly interesting slide show 
ing the collision between a positive electron and 
a negative electron in an atom. It will be noticed 
that the path of the positive electron is only 
slightly deflected, but the negative electron starts 
off nearly at right-angles to the path of the positive 
and follows a semicircular track showing that its 
speed is slow compared with that of the positive 





The action was 
neutron, and 
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electron. Such a result is to be expected if the 
mass of the positive and negative electron is 
nearly the same, as they are believed to be. 





GERMAN BUCKET - EXCAVATORS 
FOR OPEN - CUT BROWN - COAL 
MINING. 





By J. 

GEOLOGICALLY, German brown-coal is of the Eocene 
und the Miocene periods. Although in some districts 
the deposits exhibit common features, generally speak- 
, it can be said that they are different and quite 
distinct from one another. The coal seams vary con- 
~¥ rably in width and depth. For example, in the 
Rhineland and Geisel Valley, seams of more than 
330 ft. thick are found, whereas in Lusatia and Central 
Germany, they vary up to about 33 ft. The same thing 
applic s to the thickness of the overburden. In the 
Rhineland generally, only shallow covers are found, 
while in Lusatia, they reach 165 ft. in depth, and in 
some projects, 200 ft. of overburden will have to be 
removed before reaching the coal. The nature of the 
over! irden ranges from consolidated sand, clay and 
‘oam, to the finest valley sand. The physical features 
of the coal seams also vary considerably, some being 
in harrow, stcep valleys, some in more or less wide seams, 
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others in two or more layers; so that it can be readily 
understood that different forms of excavators have 
had to be developed to meet the varying conditions. 

The nature of the problems which have to be solved 
in winning the coal has led to the production of special 
types of bucket elevators, which it is interesting to 
contrast with the power shovel which has been deve- 
| loped for open-mine coal working in America. Con- 
trasted with the great American power shovels, the 
German bucket-excavator is first and foremost an 
excavating and not a conveying machine, that is to 
say, it does not transport the removed material to its 
final dumping place. Until a few years ago, the 
transportation of the overburden was done almost 
entirely by train of wagons, but as the excavators 
developed, so did the methods of removal. Transporta- 
tion by trains, in the so-called overburden-cars, neces- 
sitated individual handling of the cars both for loading 
and tipping, so that in the interest of economy, follow- 
ing the immense increase of overburden, methods have 
been more fully mechanised, and this has brought 
about the development of spreading machines, which 
will be referred to in more detail later. 

In reference to the comparison with American 
practice, it may be said that the bucket-excavator 
is to German practice what the power-shovel is to 
American practice. Whilst the dimensions and out- 
puts of the power-shovel have greatly increased in 





America in the course of the last few years, it has 
always been considered in German open-cut mining as 
an auxiliary, and never as the principal machine. On 
the other hand, the German type of bucket excavator 
has not been able to get a firm footing in American 
mines. The development of the distinct procedures 
may be partly the result of different local and 
geological conditions, and also the result of a 
familiarity with one type of machine. The information 
and comparison given in this article should be of 
general interest. It is probably not generally known 
that German bucket-excavators are handling the 
enormous output of approximately 523,000,000 cub. 
yards per annum. 

Bucket-excavators were introduced into the German 
mines some 35 to 40 years ago. Previous to that time, 
coal had been mostly obtained by underground mining. 
Mining losses as high as 50 per cent. were associated 
with the methods employed, so that owing to the 
increase in demand following the success attending 
the briquetting of the brown-coal, underground 
mining was no longer able to meet the conditions. 
The introduction of the bucket-excavator made 
open-cut mining possible, as it enabled the un- 
productive overburden to be removed at a reason- 
able cost, and provided a mechanical substitute 


for the manual labour which was so difficult to 
TaB.e I.—Brown-Coal Mined in Germany. (Metric tons 
of 2,200 Ib.) 


Million Million 

rons. Tons. 
1890 19-1 1919 93-6 
1895 ‘ 24-7 1920 111-9 
1900 40°3 1921 123-1 
1905 52-5 1922 137-2 
1910 , 69-5 1923 118-8 
1911 73-8 1924 124-6 
1912 : 80-9 1925 139-7 
1913 , 87-2 1926 139-2 
1914 ° &3°7 1927 150-5 
1915 87-9 1928 165-5 
1916 94-2 1929 174°5 
1917 05-5 1930 146-0 
1918 100-6 1931 133-2 


obtain before the war. Its development has kept 
pace with the changing working conditions. Consequent 
on the increased haulage and increased excavation re- 
quired by the extension of open cuts, continually 
greater demands have been made on the mechanical 
equipment. As a result, the bucket-excavator, 
originally a simple machine, has developed into very 
complex types, having nothing in common with the 
original dredger except the fundamental principle. 
When open-cut mining was first developed, coal was 
found covered by only a few yards of overburden, 
whilst now layers of 165 ft. and more have to be 
removed to make the coal accessible. In the early days 
of the working of open-cut mines, the proportion of 


TABLE [I.—Overburden Removed in German Brown-Coal 
Open-Cut Mines. 
No information available before the year 1920. 





Million | Million 

| Cub. Yds. Cub. Yds 

1921. ..| 218-7 || 1927 | 231-3 

1922 224-2 || 1928 ‘{} 206-9 

1923 222-5 1929 UOT) g1g-4 

1924 213-9 1930 287-0* 

1925 240-5 1931 | 245-8° 
1926 242-9 





* Deerease due to the Economic Crisis. 

overburden to coal was very favourable, being 1:1 or 
even less. It has now risen to 3: 1, and in some cases 
even to 6:1. This proportion of overburden to coal 
becomes a decisive economical factor when it is remem- 
bered that German brown-coal has a calorific value of 
only some 3,600 B.Th.U. per pound, as compared with 
American hard-coal which has a value of from 12,000 
B.Th.U. to 16,000 B.Th.U. It is not only for the 
removal of the overburden, but also for the recovery 
of the brown coal itself, that bucket-chain excavators 
are now used almost exclusively, having proved their 
fitness for the latter class of work. Since the first use of 
bucket-excavators in open-cut mines, about the year 
1890, the output of coal, up till 1929, had increased 
about ninefold, and as the thickness of overburden had 
considerably increased, very large quantities of 
material have been actually removed. In 1929, 
318,000,000 cub. yards of overburden and 157,000,000 
tons of coal were handled almost entirely by bucket- 
excavators, so that taking one ton of coal as equal 
to 1-308 cub. yards, about 523,000,000 cub. yards 
of overburden and coal were handled during the 
year. This represents about two and _ one-half 
times the total amount of wet and dry material 
dredged during the construction of the Panama 
Canal. One German firm alone, the Ilse Bergbau- 
Actiengesellschaft, with which the author is connected, 
has during the last ten years removed from open-cut 
mines about 297,000,000 cub. yards of overburden and 








94,000,000 tons of coal. The output of a single unit 
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of the Bergbau-Actiengesellschaft, the Marga Mines, | 
was equal to about one-third of this figure. The brown- | 
coal mined in Germany from 1890 to 1931 is given in | 
Table I, and the quantity of overburden removed for | 
the years from 1921 to 1931 in Table II. 

It would be outside the s ope of this article to discuss | 
in detail the evolution of the bucket-excavator to its | 
present-day size, but an idea of the progress which 


has taken place is indicated by Table IIT below, 
which gives dimensions of characteristic machines, 
marking various stages of development. The first 
machine entered in the Table, one of the original 


dredgers, the so-called “ back-shooter,”’ manufactured 
by Messrs. Liibecker Maschinenbau Gesellschaft, of 
Lubeck, is illustrated in Fig. 1 on page 369. The next 
tage in development the introduction of the 
single portal excavator, arranged for the passage of | 
trucks between the front and back supports of the 
excavator house, while about 1910 the double-portal 
avator introduced, with accommodation 
for two railway tracks below the excavator house and 
many detailed improvements as compared with earlier | 


was 


ox was 


models. With this development of the double-portal 
excavator, the improvements temporarily came to | 
« standstill, but for only a _ short time, as in | 


the last ten years or so there has come a new impulse 
in the construction of bucket-excavators. The main 
features of the new machines are their very large size 
and output, bringing the opening up of the more 
deeply located coal seams well within the bounds of | 
economic working. At the time, keeping pace 
with the increase in size of the machines, the various | 
individual working parts have been correspondingly 
perfected, ensuring greater safety as compared with | 
the smaller excavators formerly used. 


same 


It is not possible in this article to discuss more than 
a few of the important improvements in excavator | 
construction. Some examples of modern machines | 
may, however, be referred to. Fig. 3, on Plate XII, | 
illustrates a modern double-portal excavator con- 
structed by Messrs. Maschinenfabrik Buckau-R. Wolf | 
\.-G., of Magdeburg. It is capable of excavating | 
below rail level, as shown in Fig. 3, and with slight 
alterations, also above rail level. Assuming a maxi- | 
mum angle of slope of 53 deg., the vertical depth of | 
cut is 91 ft. with the bucket-ladder extension piece 
horizontal, as shown in the machine in the foreground 
in Fig. 3; and 100 ft. with the extension piece lying in 
line with a ladder as shown in the other machine. 
The buckets, of 28-8 cub. ft. capacity, are secured to the 
bucket chain at every sixth link. The excavator is | 
carried on two sixteen-wheeled pivoted 
frames, and an eight-wheeled truck running on a mono- 
rail situated between the two railway tracks on which 
the coal wagons run. The machine has thus 40 wheels 


bogies on 


in all. The arrangement of the pivoted bogies and 
the mono-rail truck is such that theoretically and 
practically a perfect three-point support has been 
whieved. To overcome the possibility of broken 
axles, due to either overloading or unevenness of th« 
track, each bogie or group of wheels has been given 
considerable vertical play, resulting in an even distri 
bution of the load on the individual wheels. The 


weight on the travelling wheels of the bogies is 10-5 tons, 


and on the wheels of the mono-rail truck about 9 tons, 


the average pressure on the ground being about 22-8 Ib. 
pee r square inch. 

The excavator is traversed by two 34-h.p. electri 
motors, situated immediately over the bogies at the 
right and left sides of the excavator house, each 
operating eight of the two groups of sixteen wheels. 
Speeds of 16 ft. to 26 ft. per minute are obtained. The 


bucket chain is operated by a 476-h.p. motor driving 
gearing through a safety sliding coupling, and a shear 
rhe motor located the back of the 
house the | t-ladder balance 
Che speed of the bucket chain varies, with th 
capacity of the main motor, from 24 ft. to 3} ft. per 
With 18 buckets discharging per minute, the 

tractive 32 tons. The raising and lowering 
of the bucket ladder is effected by an independent 
motor, as however the weight of the ladder is balanced 


coupling 
excavator 


is in 


Lelow yuck 


K 


weight 


second, 


power is 


by a back counter-weight, only slight frictional forces 
have to be overcome Chis balance weight is arranged 
to run on a slightlv-curved runway, and acts as an 
equaliser against the dsplacement of the centre of 
gravity which results from the raising and lowering 
of the bucket arm. The bucket-ladder extension 
piece makes it possible to produce a level surface at 
the end of the excavating arm. In normal working, 


automatically into horizontal 


position, no matter how the 


this extension comes 4“ 
bucket arm is moved, but 
wn electric windlass is provided so that it is possible 
to set it in any position desired. 

Two operating platforms are provided, one on each side 
and facing the bucket arm, so that the operator may 
have a clear view of the workings and at the same time 
can the train being loaded below the excavator. 
The excavated material is delivered by the buckets 
into storage hoppers contained in the housing of the 


sce 


| An illustration showing the type of bucket used is 


lof 130 ft. is shown in Fig. 4 on Plate XII. 
| machine, which was constructed by Messrs. Liibecker 
| Maschinenbau Gesellschaft, was put into service at| satisfying all the requirements of modern excavatior 
It is used for removing the overburden ! in open-cut mines. 
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excavator. From these it is loaded into the railway 
wagons by means of chutes, operated by compressed 
air supplied from a plant carried by the machine. 


given in Fig. 2, on page 369. The cutting edge is made 
from hardened steel. When used for digging into hard | 
material, the edge is made in the form of teeth suitable 
for breaking the coal, or other material, into small 
pieces. The buckets are attached to the chain by 
two welded links. The weight of the excavator, 
including the balance weight, is 410 tons. 

An excavator having the remarkable cutting depth 





This 


the end of 1930. 


| 





LUseckeR SCRAPING EXCAVATOR. 


and away from the noise of the motors and the drives, 
allows an unobstructed view of the buckets and working, 
as well as of the rails below. The bucket chain of this 
machine is operated by a 3,000-volt, 655-h.p., 3-phase 
motor, all other motors, however, working on a 500-volt 
circuit supplied through transformers. The travelling 
motor being equipped with Leonard connections 
allows good regulation of the speed within the rang 
of 10 ft. to 39 ft. per minute. With central lubrica 
tion, and all controls on the driving platform, togethe: 
with an interlock system to prevent incorrect handling 
the driving of the machine has been made very simp: 
and safe. The excavator is worthy of consideratio: 


as a well-designed machine of large capacity, and 








TABLE IlI.—Dimenstons or Bucket-EXcavVAToRs. 
. Maximum . 
. Theoretical Number Travelling Excavating Working 
Bucket - - ixcavating. hey! 
Capacity Output of Buckets Speed, x. eight. 
“ub. ft. per Hour, | Discharging Ft. per he i etric Ton 
Cub. ft. Dab. wa. per Min. Min. Height, I epth, (2,200 Ib.) 
¢ Ft. Ft. 
Oldest Liibecker “‘back shooter 4-32 209 About £ 9-8 16-4 } 35 
Libecker B-excavator 9-00 392 Up to 33 19-7-26-2 39-4 | 39-4 150 
Older double-arched excavator 21-6 1,046 | Upto29 19-7-26-2 62-5 | 49-2 275 
Single-portal excavator 18-0 ad | | About 25 9-8-39-4 49-2 65-6 300 
Double-portal excavator 43-2 1,766 20-25 8-39-4 | 98-4 131-2 900 
Scraping excavator 18-0 981 About 26 | 9 8-39-4 | 131-2 325 
Excavator with revolving tur- | 
re 5-8 1,830 About 33 9-8-39-4 Up to 137-8 ft. total cut ro 804 
Chain-track excavato 4 M15 | 0-40 13-26 49 =o A 
in a brown-coal open-cut mine, and with buckets of} A somewhat similar excavator to that just described 
26-5 cub. ft. capacity, fixed at every fourth link, has | also made by Messrs. Liibecker, is shown in Fig. 5, 01 
un output of 1,180 cub. yards of spoil per hour. Even| Plate XII. This machine is working on coal and is 


better figures than this have been obtained in practice. 


One of the most interesting problems of excavator 


construction is the even distribution of the weight 
of the machine on the travelling wheels. This is 
effected in this machine by two double-railed bogies 
of 20 wheels each and one single-rail support of 16 
wheels, so that the machine rests on a total of 56 
wheels. The arrangement is shown in Fig. 14 on 


page 378. By means of the balancing arrangement and 
the three-point uly mentioned, perfect 
equalisation of forces has been attained, and risk of 


support alt 


uxle breakage avoided. The load on the wheels 
is about 10-8 tons, the total weight of the machine 
being about 600 tons. The balancing device is on 
the principle of a gantry frame, with a hemispherical 


bearing at the top, which allows it to move to equalise 
slight differences of level in the track rails of the 
excavator As in the excavator shown in 
Plate X11, both of the railway tracks are located inside 
the supports of the machine, but the rear supports have 
been moved outwards, thus further increasing the 
stability of the machine. This is well shown in Fig. 4. 
The construction of the storage hopper and chutes is 
the same as those in the excavator already described. 
The of the driving platforms at the 


position side, 


Fig. 3, | 


| A large excavator of this type, built by Messrs. 


equipped with loading chutes for delivering to two 
| chain-driven truck conveyors. The machine how 
ever, designed for loading later into full-sized trucks 
It is constructed for a maximum depth of cut of 107 ft. 
with the bucket ladder inclined at an angle of 50 deg 
| The ladder is arranged in such a way that it is possible 
to dig in parallel lines in order to avoid the heavy 
lifting and lowering of the ladder after shifting th 
tracks. The buckets are spaced on each sixth link 
and have a capacity of 26-5 cub. ft., so that the output 


lof the excavator is about 1,050 cub. yards per hour 
| 


An interesting feature of this machine is that it Is 
equipped with a coal-crushing plant, so that th 
|coal is loaded into the trucks, already crushed Cot 
|trasted with the excavator previously described, er 
support on the balance side of the machine Is tl roug! 
a double-rail bogie with 16 wheels. The working 


weight of the machine is 610 tons. 

Many modern excavators are built with a re volving 
turret. The development of this type of machine 
followed the usual course, the first being small, both 
in size and output, increasing in size as time Ww = 
illustrated 
1933, § 


was 


chinenfabrik Buckau-R. Wolf A.-G., 
and described in Encrnerertne of April 14, 
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GERMAN BUCKET-EXCAVATORS FOR BROWN-COAL MINING. 
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that it is not necessary to deal with it in this article 
in any detail. As, however, machines of this type 
occupy an important place in the development of the 
bucket-excavator, a brief description may well be 
given in this general review. The lower part of the 
excavator is formed by a portal frame supported on 
wheels, and the upper turret carrying the bucket ladder 
is arranged to revolve through 360 deg. The arrange- 
ment allows the excavator to be operated from a 
middle level, either upwards or downwards. Further- 
more, it can dig at any angle to the track or ahead of 
its own rail track. It is able to make its own digging 
level when the layers are warped or twisted, and to 
dig intermediate layers of any thickness above or 
below ground-level. At a cutting angle of 40 deg., 
with the extension piece in line with the ladder, the 
depth of cut is 72 ft., and the cutting height 66 ft., 
giving a total cutting height of 138 ft., which may be 
still further increased with a steeper cutting angle. 
The bucket capacity is 38-83 cub. ft., and the theoretical 
output of the machine, which has been exceeded in 
practice, is 1,830 cub. yards per hour. The total 
length of the excavator with the bucket ladder in a 
horizontal position is about 246 ft. The travelling 
space, underneath, is arranged for a double track, and 
has an internal width of 26 ft. The total height from 
the top of the jib to the lowest point of the bucket 
ladder when excavating is about 165 ft. The working 
weight of the machine is about 800 tons. It rests on 
80 travelling wheels in all, ten bogies of eight wheels 
—_ — is driven by a total of 15 motors, aggregating 
20 h.p. 

A further type of machine known as a scraping 
excavator is employed for cutting at great heights 
when a bucket chain would be of too great a weight 
for easy working. An example of such a machine, 
constructed by the Liibecker Company, is illustrated 
in Fig. 11, opposite. In the scraping excavator, 
the heavy chain is replaced by a light open-linked 
chain carrying scrapers with heavy breaking teeth. 
The scrapers work over the coal face, and the loosened 
coal falls to the foot of the slope, whence it is 
removed by a short standard bucket chain and con- 
veyed to the storage hopper. The machine in general 
construction resembles the ordinary bucket excavator. 
Outputs up to 500 tons per hour are obtained. 

Considerable attention has been paid to the develop- 
ment of excavators running on chain tracks, as by 
eliminating rail tracks and so obviating the cost of 
shifting and maintenance, great economies are possible. 
The construction of a chain-track machine capable of 
continuous working proved to be a task of some 
difficulty. Owing to the nature of the soil, the specific 
pressures in German open-cuts must not exceed 28-4 Ib. 
per square inch. As a rule, they are restricted to about 
14-2 lb. per square inch, which is only a fraction of 
the ground pressures allowed for American power 
shovels. At first only small or medium-sized excava- 
tors were placed on chain-tracks, but with the develop- 
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ment of the tractor frame the construction of bucket 
excavators of this type has progressed in a remarkable 
manner, and machines of 420 tons weight and having 
buckets of 14-4 cub. ft. capacity are now in operation, 
with a cutting height and depth of 50 ft. either way. 
The whole machine is carried on double chain-track 
bogies arranged according to the principle of a three- 
point support, so that they are suitable for travelling 
over any class of soil. A machine of this type, con- 
structed by the Liibecker Company, is shown in 
Fig. 6 on Plate XII. 

The method of employing a chain-track excavator, 
and the method of suspending the bucket ladder for 
high and deep cuts, are shown in Figs. 12 and 13 on 
this page. It will be seen that owing to this system 
of suspension, it is possible to change from the high 
to the deep cut, or vice versa, without any alteration 
to the machine, and without loss of time. The exca- 
vated material is loaded on to cars by means of a 
belt conveyer which can be swung into any desired 
position, a rotary two-way chute with a moving flap 
being provided below the throw-off of the belt con- 
veyor. These chain-track bucket excavators are also 
built with a revolving turret. An example of a large 
Liibecker machine of this type is shown in Fig. 7 on 
Plate XII. The largest of this class built up till the 
present has buckets of 14-4-cub. ft. capacity, and 
outputs up to 915 cub. yards per hour. With the 
aid of the swinging conveyer shown in the figure, 
the material may be conveyed either to trains or to 
worked-out pits as desired. The last word on the 
bucket-excavator has yet been said, for machines with 
bucket capacities of 36 cub. ft., cutting heights and 
depths of 65 ft., and working weights of 1,000 tons, 
have been designed, but their construction has been 
held up by economic conditions. 

...The development of very large bucket-chain ex- 
cavators has been favourably influenced by the con- 
struction of spreading machines, which operate on 
the principle of the bucket excavator but with an 
inverse action. They first came into use some 
10 years to 15 years ago, and have been so 
developed as to be capable of disposing of the full 
output of the largest excavators. Characteristic 
examples which illustrate the development of the 
spreader are given in Figs. 8 to 10 on Plate XII, and 

igs. 16 and 17 on page 378. Figs. 8 to 10 show the 
immense difference in size of modern machines as 
compared with one of the first type, shown in Fig. 16, 
which was introduced 10 years to 15 years ago by the 
Liibecker Company. In this machine, as will be seen, 
the scraping chain pushed the material dumped from 
cars over the edge of the slope. In the machine shown 
in Fig. 17, which is of Buckau-Wolf construction, 
the scraper has been replaced by a bucket chain, 
the reach of which has been greatly increased, the 
maximum extension being 82 ft. Even this develop- 
ment, however, proved insufficient for large deep 
dumping pits. By combining the bucket chain with a 
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travelling belt, carried on a jib, extensions up to 
200 ft. have been made possible. This has resulted in 
the construction of a spreader with a revolving turret 
suitable for dumping at height as well as depth. The 
large Liibecker spreader, shown in Figs. 8 and 9, has 
a reach of 174 ft., with a bank dumping height of 
59 ft., while deep dumping is possible up to about 
165 ft. The turret or superstructure, which carries 
the elevator and belt conveyer, revolves through the 
full 360 deg. The clevator is equipped with buckets of 
28-8 cub. ft. capacity secured to the bucket chain 
at every fourth link, and has a total capacity of 
1,765 cub. yards of spoil per hour. The total power 
of the motors is 850 h.p. 

The large Buckau-Wolf spreader shown in Fig. 10 
on Plate XII consists essentially of two parts, the 
receiving machine and the revolving-belt spreader, 
coupled so as to work together. The material is raised 
by the buckets to a cross belt and delivered to the 
belt spreader. The total length of the jib is 165 ft., 
the dumping height is 65 ft., and the deep-dumping 
distance is the same as with the previous machine. 
This spreader was built for an output of 1,300 cub. 
yards per hour. There is no doubt that these machines 
have considerably reduced the ‘cost of dumping as 
compared with hand labour. Another method of 
disposing of the overburden is by tipping and sluicing, 
as illustrated in Fig. 15 on page 378. The material is 
tipped from the cars and washed into the worked-out 
pits by jets of water. To enable this method to be 
used, there must be plenty of water available and large 
free spaces so as to maintain suitable washing slopes. 
The material must also be of a kind that can be easily 
moved by water, such as gravels and sands. This 
method gives good results, is most economical, and the 
capital cost is small. On the other hand, it is applicable 
to comparatively few plants owing to the lack of 
suitable conditions. 


(To be continued.) 








Tue InstiTuTION oF MininG ENGINEERS.—Some time 
ago the date of the summer meeting of the Institu- 
tion of Mining Engineers at Buxton was fixed pro- 
visionally for July 5 to 7. We now learn, however, that 
it has been found necessary to change these dates to 
Thursday to Saturday, July 12 to 14. 

Messrs. Atrrep Hersert, Limirep.—With a view 
to enable clients in the London district to'get into touch 
with developments in their machine tools, Messrs. Alfred 
Herbert, Limited, Coventry, have taken premises at 
70, Vauxhall Bridge-road, London, 8.W.1, near Victoria 
Station. As already stated on page 264 ante, 
these premises comprise modern well-equipped offices, 
a@ machine-tool demonstration hall and showrooms, and 
a small-tool and grinding-wheel warehouse. The 
machine-tool demonstration hall provides accommoda- 
tion for 60 machine tools, the majority of which will be 
shown at work, a fact which will be appreciated by 
visiting engineers. 
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LABOUR NOTES. 


ALLUDING to the request of British cargo boat 
owners for protection against subsidised foreign com- 
petition, Mr. Hill, the general secretary of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society, says, 
in the March issue of the organisation’s Report : ‘‘ The 
Government will respond to this appeal from ship- 
owners as they have responded to every appeal from 
property owners and exploiters, and the nation’s wealth 
will be used to give them profits. 
under our present industrial system of private enter 
prise some exploiter must get a profit or men go idle 
and starve. I therefore hope that the Government 
will give financial and other help, so that shipowners 
may have profit and that we may have work and 
wages, until such time as a united working class makes 
the needs of the people the only call for production, 


and service to the people the only basis of reward 


At the end of February, 21,239 members of the 
Boilermakers’ and Lron and Steel Shipbuilders’ Society 
were “ signing the books,”’ as compared with 21,649 at 
the end of January. The number of members in receipt 
of superannuation benefit declined during the month 
2,290 to 2,267, and the number in receipt of 
sick benefit from 824 to 784. In January, the expenses 
were 3,032/. 138. 7d.; they were 
3.0001, Se. ld. There decrease the 
membership of 71 


from 
in February, 


was a net in 


The Ministry of Labour Gazette that at 
February 19, 1934, there were approximately 9,941,000 


estimates 


insured persons, aged from 16 to 64; in employment 
in Great Britain. This was 67,000 more than a month 
before, and 625,000 more than a year before. 

\t February 19, 1934, there were 1,881,532 persons 


on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 62,494 
less than a month before, and 359,636 less than a year 
before. The total included 1,553,342 men, 53,466 boys, 
231,085 women, and 43,639 girls. It was made up of 
375,618 insured with claims for insurance 
benefit, 950,427 applicants for transitional payments, 
211,765 other insured persons not in receipt of benefit 
or transitional payments, 143,722 uninsured 
persons. 


persons 


and 


There were registered as unemployed in Great 
Britain, 236,826 men, 4,810 boys, 95,302 women, and 
3,959 girls, who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. The 
total of 340,897 was 14,343 less than a month before, 
and 171,690 than a year before. It included 
289,417 insured persons with claims for insurance 
benefit, 23,699 applicants for transitional payments, and 
27,781 persons not in receipt of benefit or transitional 
payments. 


less 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the register in 
Great Britain, 93,614 men, 92 boys, 1,759 women, and 
15 girls ; employed in dock and 
harbour service. The total of 95,480 was 5,678 more 
than a month before, but 7,403 less than a year before. 
It included 67,876 insured persons with claims for 
insurance benetit, 26,730 applicants for transitional 
payments, and 874 persons not in receipt of benefit or 
transitional payments. 


these are largely 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
February resulted in an increase of about 4,110/. in 
the weekly full-time wages of 49,000 workpeople, 
and in a decrease of 850/. in those of 15,600 workpeople. 
The majority of workers affected by increases in wages 
in February were building trade operatives in certain 
areas which were re-classified under the national wages 
grading scheme for the industry. Other workpeople 
whose wages were increased included brickmakers in 
the Peterborough districe, men employed in steel sheet 
rolling mills, silk dyers at Macclesfield, and manual 
workers in the non-trading departments of several 
local authorities. The principal groups of workpeople 
whose wages were reduced consisted of men employed 
at iron puddling furnaces and iron and steel rolling 
mills and forges in the Midlands. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
February, was 45. In addition, 11 disputes which 
began before February were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in February (including work- 


Our trouble is that | 


a... 


people thrown out of work at the establishments where 


the disputes occurred, though not themselves parties to 
the disputes) was about 9,000, and the aggregate 
duration of all disputes in February was about 44,000 
working days. 

Representatives of workers in the gas industry 
met in London last week for the purpose of considering 
the situation created by the refusal of the employers 
to concede a wages advance of ld. per hour. Mr. Arthur 
Hayday, of the General and Municipal Workers’ Union, 
who is secretary of the workers’ side of the National 
Joint Council for the industry, stated before the 
meeting that the matter had been referred to the 
branches and districts, which had been asked to 
instruct their representatives on two points, namely, 
whether a further effort to secure the advance should 
be made through the agency of the National Joint 
Council, and whether authority should be given to the 
representatives to consider the giving of notice to 


terminate the system of collective bargaining through | 


the National Joint Council. Since 1920, Mr. Hayday 
added, the surrender of wages by gas workers had 
totalled 6,604,000. a year, and a penny an hour 
advance represented 1,144,0001. a year. The employers’ 
answer to the claim had been that gas workers were 
not underpaid and that the gas industry was engaged 
in fierce competition with electricity and was bound 
to safeguard its reserves. The decision of the confer- 
ence was that negotiations in the National Joint Council 
should be reopened, and that other matters should be 
left in abeyance for the time being. 


* Wherever Labour is in power,” writes Mr. Bevin, 
in the March issue of The Record, the organ of the 
Transport and General Workers’ Union, “ it is our 
duty as trade unionists to co-operate with the Party 
and help to make Socialist administration a success. 
The Tory conception of the workers is that we are 
merely “ hewers of wood and drawers of water,” 
and when they were in power they adopted one standard 
of conduct for the professional classes and another 
standard for us. When members of the professional 


classes fell by the wayside, it was bad luck ; but when | 


the workers needed help, the Tories subjected them to 
the harshness of the Poor Law and the “ Means Test.” 
The Tories could not break away from the old conception 
that the workers must be made to feel that whatever 
was done for them was a charitable act on the part 
of those in control and not paid for by the municipality 

by the people as a whole, in fact. In all work done 
by the local authority, private enterprise had the 
first claim ; everything had to yield a profit. Service 
to the community was always a secondary considera- 
tion, and this is to be seen in all they did.” 


“On the L.C.C.,” Mr. Bevin goes on to say, “ the 
Labour Party will adopt a businesslike policy, not 
only in dealing with houses but with health services, 
and in devising means for the general welfare of the 
people. In carrying out its work it will give fair 
labour conditions ; it will not take advantage of the 
conditions of competitive life ; it will give the workers 
a square deal, and the Party is entitled in return to 
expect from us our best workmanship and service.” 


A “wet time” agreement, to which building trade 
employers in the Liverpool district and the Amal- 
gamated Union of Building Trade Workers are parties, 
provides for a fund, to which employers and workers 
are to contribute equal shares, from which payments will 
be made to operatives for time lost through inclement 
weather. A board on which employers and workers 
will have equal representatives is to be set up to ad- 
minister the fund. The total joint contribution is 
to be 5d. per week per worker, and benefits are to 
range up to 9d. per hour. Only normal working hours 
lost through bad weather are to be paid for, and the 
employer is to decide when work is to be suspended. 
The system of payment of contribution will be as far 
as possible analogous to that of State Health Insurance. 
Cards will be issued and the contribution will be 
recorded by the affixing of stamps. The scheme is to 
remain in force for five years in the first instance. 


tributing bodies, with a view to deciding whether or 
not it shall be renewed or modified. 


A report dealing with the subject of casual dock 
labour in the United States, submitted by the Depart- 
ment of Labour when the Code for the shipping industry 
was under consideration, proposed that impartial 
employment directors should be appointed in each port 
who, assisted by an advisory board of two employers 
selected by the local Code authority and two workers 
elected by the local union, would submit a complete 





After | 
four years, its working will be reviewed by the con- | 
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outline of action for the approval of a National De- 
casualisation Board, consisting of the Administrator 
of the Shipping Code, the Director of the Employment 
Service of the Department of Labour, and an advisory 
board of three employers selected by the Code author- 
ity and three workers approved by the President of 
the International Longshoremen’s Association. Th: 
workers would all be registered and employers would 
have to specify the number of gangs they desired to 
come permanently allotted to them, giving the exact 
number of workers to be included in these gangs. Th: 
employers would be entitled to have as many per 
manent gangs as they deemed necessary so long as the 
workers allotted to them were given employment 
averaging over a four-week period not less than two 
thirds of the maximum weekly hours set out in the Code. 








In addition, the report continued, all employers of 
dock labour and the local union of dockers would kx 
required to submit to the port decasualisation board a 
list of foremen who would be permitted to organise 
| permanent gangs to be registered with the board for 
| rotation work. The number of men included in the 
gang would be determined in accordance with the pre 
vailing custom of the port. Finally, all other workers 
not included either in the permanent company gangs, 
or in the gangs organised under the supervision of the 
board, would be listed as individual workers and would 
be used only when there was need for such additional 
labour in the port. All the workers not on permanent 
gangs allotted to individual employers would be paid 
by the decasualisation board, which would total up the 
| several pay-rolls of the individual employers and pay 
the amounts due to the individual workers irrespective 
of whether they worked for one or several employers 
during the week. It is believed that the expenses of the 
boards could be met by payment of | per cent. of pay- 
rolls contributed by the employers and a half per cent. 
deducted from the earnings of individual] workers. 





Commenting upon the Order of March 2, pro- 
| viding for the reorganisation of trade unionism in 
| Austria, the Wiener Zeitung says that the Socialist 
revolt compelled the State to dissolve the free trade 
unions. According to the Year Book of the Austrian 
| Federation of Free Trade Unions that organisation had 
| in 1921-22 over 1,000,000 members. Since then its 
| numbers have steadily and rapidly declined, although 
| in 1932 it consisted of 37 national unions, six provincia] 
unions, 2,631 local unions, and 520,162 members. Its 
receipts were 20,280,000 schillings and its expenditure 
| 99-35 per cent. of that sum. These figures prove, it is 
|claimed, how powerful economically the dissolved 
| federation was. The Christian trade unions had 
|}membership of 30,725 in 1919, rising to 100,000 in 


1932. Their receipts were only 365,170 schillings in 
1920; in 1932 they were 1,800,000 schillings. No 


exact figures are available, it is stated, concerning the 
| independent trade unions which have sprung up in the 
| last few years. 


Continuing, our Austrian contemporary says that 

| since the Government, and Chancellor Dollfuss in par- 
ticular, have always insisted that the rights of the wage 

| earners would be guaranteed, their promises had to be 
| given the force of law. That is, it is pointed out, the 
| object of the order establishing the Federation of Aus- 
|trian Workers and Salaried Employees, although it 
| will not come into force until July 1. The delay, it is 
|explained, was regarded as indispensable in view of 
|the preparatory work which the organisation of the 
| federation is entailing. The preamble to the Order is 
| declared to be an expression of the essence of the new 
Austrian Constitution; proof of that is to be found, 

the writer says, in the provision which instructs the 

federation to carry out its duties in a Christian, patriotic, 

and social spirit, to the exclusion of political party 

activity. 





At the time of writing, the terms of the settlement 
brought about by the mediators in the dispute between 
United States motor manufacturers and their workers 
are not fully known on this side of the Atlantic, but 
the difference has been composed, and there will be no 
strike, while all forms of genuine unions are to be 
permitted. Under clause 7 (a) of the National Recovery 
Act, employers are obliged to negotiate with bodies 
representative of, and elected by, the workers them 
selves, and, nominally, the crisis has arisen because the 
|motor manufacturers have assumed that “ company 
| unions ” and “ independent unions ”—unattached, that 

is, to the American Federation of Labour complied 
with that requirement. Actually, however, clause 7 (6) 
was regarded by organised labour as the more impor- 
tant provision. This obliges employers to negotiate 
with the men’s organisation on wages, hours and con- 
ditions, and the aim of the metal-working unions at 
the moment is to improve the rates, &c., of skilled 
workers. The rates prescribed in codes are minima. 
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PORT WORKS AT MOMBASA.* 


By Francis CRESWELL Frorpr, M.Inst.C.E. 
THE port of Mombasa serves a large and developing 
hinterland. 
with corresponding crane equipment and shed accom- 
modation, was completed at Kilindini on the west side 


of the island, and this had to carry the main bulk of 


the landing and shipping traffic until 1925, when the | 


first portion of the new quays became available, the 
port having by then become very congested. In 1913, 
Messrs. Coode, Matthews, Fitzmaurice and Wilson were 
asked to determine the best site and to estimate for 
the construction of 2,000 ft. of quay with 33 ft. of 
water alongside; they recommended the site at 
Kilindini. Owing to the war the matter remained in 
abeyance until 1920. It was then decided to embark 
on only 1,210 ft. of quay and its necessary equipment 
as a first instalment. As trade increased extensions 
of 1,012 ft. and 750 ft. of quay wall and accessories 
were put in hand in 1926 and 1929, respectively, and 
the oil jetty and lighterage berth in 1930. These works 
were completed early in 1931. 

The total effective length of the quay wall is 2,972 ft., 
and the depth alongside is 33 ft. below L.W.O.8.T. 
The wall is constructed of concrete blocks up to 1 ft. 9 in. 
above L.W.O.S.T., and the upper portion is of concrete 
deposited in situ and faced with concrete blocks. The 
foundation generally was of compact sand or soft rock ; 
pitch-pine sheet piles and bearing piles were employed 
at two places where the material was not so good. 
The blocks were handled by two 25-ton goliaths running 
on a temporary staging and were set by English divers ; 
the superstructure was done with a 5-ton floating crane. 
An average forward movement of the wall of 2-54 in. 
and an average settlement of 0-69 in. were observed. 
In front of the wall and over a width of 35 ft., an apron 
of rubble stone is provided as a precaution against 
scour, and the wall is backed with coral rubble. 

The quay accommodates the wharf-crane road, three 
lines of metre-gauge railway, the oil mains and valve 
chambers, a 4-in. water main, and electric cables 
supplying the cranes. The five berths are provided 
with twenty electric level-luffing portal cranes. 

There are three double-storey and two single-storey 
transit sheds. The double-storey sheds are constructed 
of reinforced-concrete columns and beams with brick 
panels in the wall§ and steel roofs, and are carried on 
reinforced-concrete piles. The first floors are of 
reinforced concrete with granolithic surfacing, and a 
gallery 7 ft. 9 in. wide is provided outside the seaward 
side along the whole length of each shed. The ground 
floors are of concrete slabs with granolithic surfacing 
laid in situ on hand-packed rubble. The surface slopes 
up from the level of the quay towards the backs of 
the sheds so that the coping of the platform walls at 
the back is at about the same level as the floor of a 
wagon standing alongside. The top floors are used for 
exports and are equipped with 1-ton electric underhung 
revolving travelling gantry cranes and 1-ton electric 
fixed bracket cranes ; the ground floors, which are used 
for imports, have no cranes, but each floor is equipped 
with four fixed weighing machines. 

The single-storey sheds are of mild-steel stanchions 
and roof principals covered with galvanised corrugated 
iron sheeting, and the floors are similar in construction 
to the ground floors of the double-storey sheds. Each 
shed is equipped with five 1-ton monorail cranes with 
luffing jibs travelling across the sheds, and with four 
fixed weighing machines. 

The oil jetty and lighterage berth adjoin the oil 
companies’ installations, and comprise a jetty with a 
depth of 30 ft. of water alongside for tankers to lie at 
and pump oil ashore, a lighterage wharf 300 ft. long 
with 10 ft. of water alongside for dealing with oil in 
cases and drums, and a reclaimed area of 3} acres | 
behind these, with the necessary road and railway | 
facilities. The jetty consists of a reinforced-concrete 
tee-head and approach gangway, with two massive 


In 1900, a lighterage wharf, 556 ft. long, | 





concrete dolphins, one on each side of the tee-head, for 
tankers to lie alongside and moor to. The lighterage | 
berth is a semi-permanent structure built of dry rubble | 
flat slab stone carried on a mound of coral rubble, | 
and has five fender dolphins of reinforced-concrete piles | 
with steel bracing. It is equipped with two electric | 
cranes of a capacity of 3 tons at 50 ft. radius. 
The total tonnage dealt with at the port, excluding | 
the import of oils and export of soda, increased from | 
187,909 tons in 1922 to 713,455 tons in 1929 and| 
699,944 tons in 1930. | 
A slipway designed for vessels of up to 2,350 tons | 
light displacement has also been laid down at Mombasa. | 
it was constructed in the dry inside a cofferdam, and | 
was founded throughout its length on coral. It is on 
a gradient of 1 in 20, its length measured on the slope 
is 690 ft., and the rails extend to a depth of 12 ft. 6 in. | 


* Summary of two papers read before the Institution 


of Civil Engineers, on Tuesday, March 20, 1934. 


below L.W.O.S.T. If a non-telescopic carriage had 
been employed, it would have been necessary to extend 
the slipway rails to a depth of at least 16 ft. 6 in. below 
L.W.O.S.T., the cost of which would have been pro- 
hibitive. The rails are of a special flat-bottom section 
weighing 112 lb. per yard, the two inner rails being 
1 ft. 8 in. between centres, with a cast-iron pawl rack 
in between and the two side rails are each 14 ft. from 
the centre line of the slipway. 

The carriage is divided into five sections connected 
together with telescopic draw bars or links ; the overall 
length is 190 ft. when closed up; when expanded for a 
vessel 280 ft. long and of 2,350 tons displacement the 
overall length is 250 ft. or 270 ft. as desired, and other 
expansions up to 300 ft. can be obtained when required. 
The expansion between cradle sections is determined by 
placing pins in holes in the midway girder round which 
the draw-bar links engage, so as to give the expansion 
required. The keel-blocks are 3 ft. 3 in. long and 15 in. 
wide, and their tops are 3 ft. 24 in. above the top of 
the slipway rails. The rollers are of cast steel, 9 in. 
in diameter on the tread, with single flanges 12 in. in 
diameter, the axle bearings being fitted with gunmetal 
bushes and grease lubrication. The haulage is by a 
direct pull on a two-part wire-rope system by double 
drum gear fitted with the Glover downhaul drum ; the 
main hauling rope is 10} in. in circumference, with a 
breaking load of 331-3 tons, and the downhaul wire 
is 3 in. in circumference with a breaking load of 50-9 
tons. The hauling machinery is driven by two three- 
phase electric motors of 125 brake horse-power, each 
supplied at 415 volts, 50 cycles, capable of hauling 
2,350 tons up the incline of 1 in 20 at a speed of 10 ft. 
per minute. There are no vertical side arms on the 
carriage and care has to be taken to centre the ship 
accurately on it before starting to haul up. 








THE LATE MR. A. POURCEL. 


Tue news of the death at his home in Paris, on 
March 15, of the doyen of French metallurgists, 
Mr. Alexandre Pourcel, will be heard with regret by 
steelmakers and engineers in all parts of the world. 
Mr. Pourcel, who had been an honorary vice-president 
of the Iron and Steel Institute since 1918, was born at 
Marseilles on February 24, 1841. On completing his 
studies at the Ecole Nationale des Mines, St. Etienne, 
he entered the service of the Compagnie des 
Fonderies et Forges de Terrenoire, La Voulte et 
Bességes, Terrenoire, near St. Etienne, in 1866. This 
company enjoyed for many years a great reputation for 
its pioneer work in the manufacture of many iron and 
steel products; unhappily, however, it passed out of 
existence in 1888. As long ago as 1867, Mr. Pourcel 
became the assistant and close friend of his chief, the 
late Mr. Valton, and, together, they introduced the 
direct Bessemer process at Terrenoire ; in the following 
year (1868), they designed and put down an open- 
hearth furnace plant. In 1869, again in co-operation 
with Mr. Valton, Mr. Pourcel introduced, at the 
Terrenoire Works, the Henderson carbon-lined open- 
hearth furnace,* for the manufacture of high-grade 
ferro-manganese, which material had previously only 
been produced in the crucible. It is generally recog- 
nised that Mr. Pourcel was the first to utilise 80 per 
cent. ferro-manganese in connection with the manu- 
facture of mild Bessemer-steel ship plates. Prior to 
this, spiegel had been employed as the re-carburising 
agent in the converter, and this material usually intro- 
duced too much carbon into the finished steel. It was 
in connection with this new departure that the Hender- 
son furnace was established at Terrenoire, the object 
being to obtain ferro-manganese more cheaply, and in 
larger quantities, than had previously been possible. 

In March, 1874, Mr. Pourcel succeeded Mr. Valton 
as technical manager of the Terrenoire Company, and 
it was soon after this that he turned his attention to 
the production of sound steel castings. He investi- 
gated the influence of silicon in the elimination of blow- 
holes, and we are of opinion that Mr. Pourcel could 
justly claim to have been the first to produce, in the 
late ’seventies of last century, moulages sans soufflures, 
i.e., sound steel castings of excellent quality.t The 
production on a commercial scale of silicon or silico- 
manganese iron alloys was a necessity in the new 
process, and it is interesting to find that Mr. Pourcel 
discovered a method of manufacturing these materials, 
by accident, while conducting an investigation into the 
losses in manganese which took place during the manu- 
facture of spiegel in the blast-furnace. With the object 
of increasing the manganese content of the pig, he 
slowed down the descent of the burden in the blast- 
furnace, the coke charge remaining constant. Instead 
of the result anticipated, he found that the spiegel 

roduced had lost its bright-facet structure; it was 
fine-grained and contained numerous plates of graphite. 
On analysis, this material was found to contain from 





* See ENGINEERING, vol. xxxi, page 90 (1881). 
+ See ENGINEERING, vol. xxvi, page 359 (1878). 


10 per cent. to 12 per cent. of silicon and was, in fact, 
silico-spiegel. From 1875 onwards, the Terrenoire 
blast-furnaces produced, in a regular way, silico-spiegel 
containing about 12 per cent. of silicon and 25 per cent. 
of manganese. Following upon this, Mr. Pourcel manu- 
factured, in the blast-furnace, manganese pigs contain- 
ing 25 per cent. of chromium and also others contain- 
ing 24 per cent. of tungsten, which two products 
— much attention at the Paris Exhibition of 
878. 

As is well known, research work does not always 
lead to the end in view, and unexpected fields are some- 
times opened out as the result of scientific investigation. 
Mr. Pourcel’s work furnishes an example of this. He 
had found that, in the course of his attempts to produce 
chromium pig, the chromite blocks employed were very 
difficult to reduce. This fact led him to utilise similar 
refractory blocks for furnace linings, a practice which 
has since been much extended. Moreover, the Hender- 
son carbon-lined reverberatory furnace suggested to 
him the manufacture of ferro-manganese in a blast- 
furnace, the hearth of which was lined with carbon 
blocks. This method of making ferro-manganese was 
quite an undertaking for the period, and the success 
with which it was attended from the commencement 
affords an insight into Mr. Pourcel’s technical know- 
ledge and talent. It is perhaps in connection with this 
work that Mr. Pourcel’s name will chiefly be remembered. 
In 1875, he was successful in producing 65 per cent. 
ferro-manganese ; the content of manganese was 
gradually increased to 75 per cent., and by 1878 he 
was turning out 82 per cent. ferro-manganese from his 
blast-furnaces. As a result of this work, the cost of 
this all-important material in steel manufacture was 
further reduced. In 1879, he turned his attention to 
the basic open-hearth process, and, in April of the 
following year, the Terrenoire Company rolled its first 
basic open-hearth plates and sections. 

In 1884, Mr. Pourcel severed his connection with the 
Terrenoire Company, and proceeded to Spain to put 
down, in collaboration with the late Mr. E. Windsor 
Richards, a steelworks plant at Baracaldo, near Bilbao, 
for the Sociedad de los Altos Hornos del Desierto. The 
plant comprised two blast-furnaces and three 12-ton 
Bessemer converters. In 1887, shortly after his return 
to France, he travelled to the Clarence Works, Middles- 
brough, at the invitation of the late Sir Lowthian Bell, 
to build a basic open-hearth furnace to treat Cleveland 
iron on a chrome-brick lined hearth. 

Since 189i, and until recent years, Mr. Pourcel had 
practised in Paris as consulting metallurgist and engineer 
to a number of French and foreign steelworks, among 
them being the Société de Commentry-Fourchambault et 
Decazeville and the Terni Steel Works, Italy. In 1892, 
he was awarded the Gold Medal of the Société des 
Ingénieurs Civils de France for his paper on ore pro- 
cesses. From 1892 until 1900, he was a member of the 
Comité d’Etudes, attached to the Commission for the 
Testing of Constructional Materials appointed by the 
Minister of Public Works. In 1908, at its jubilee celebra- 
tions, the Société de I’Industrie Minérale awarded 
Mr. Pourcel its gold ‘“ Médaille d’Honneur” for his 
services to metallurgical science. He was elected 
a member of the Iron and Steel Institute in 1879. His 
contributions to the proceedings of the Institute in- 
cluded papers dealing with the dephosphorisation of 
iron and steel, read in 1879; the manufacture of sound 
steel castings, presented in 1882; and the application 
of thermal chemistry to metallurgical reactions, delivered 
in 1889. He was the recipient of the Bessemer Medal 
in 1909. In addition to his numerous other French 
and foreign distinctions, none of which he ever sought, 
for he was of a most retiring nature, he was elected an 
honorary member of the American Institute of Mining 
and Metallurgical Engineers, in 1909. Mr. Pourcel 
was kindness itself; he was always most willing to 
share the results of his long experience with engineers 
and metallurgists, and the younger men in the profession 
invariably found in him a most courteous adviser. His 
death will be deeply mourned by a very wide circle of 
friends. 


THE WORK OF THE BRITISH 
ELECTRICAL AND ALLIED MANU- 
FACTURERS’ ASSOCIATION. 


THE annual report of the British Electrical and Allied 
Manufacturers’ Association for the year ending Sep- 
tember 30, 1933, in referring to the trade position, 
states that an unfortunate chapter in the history of 
international relations has been closed by the refusal 
of the German Government to pay reparations. For 
the time being, therefore, political international debts 
are almost a dead letter, though British interests will 
require to be guarded against any resumption of the 
burden of debt to the United States in the absence of 
compensating payments from debtor nations. This 
cessation of political debt payments stimulated world 
trade to a certain extent, but in 1933 British electrical 
manufacturers (in common with those of other 
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countries) probably passed through one of the worst 
phases in the history of the industry. Compared with 
1932, there was a distinct revival in the export market 
for heavy electrical machinery, but in the home market 
the cessation of orders from the Central Electricity 
Board caused a sericus drop in new business. It is, 
however, anticipated ‘hat with the continuance in the 
improvement in world markets, industrial electrifica- 
tion will receive a much-needed stimulus. Regret Is 
expressed that there are still few signs of the adoption 
of a national programme of railway electrification, as 
prices are unlikely to be so low again as they are at 
present. 

Generator production remained at the same level as 
in 1932, while converting plant fell by almost 50 per 
cent. Large turbines reeorded a very considerable 
decline, though small turvine orders rose by nearly 
30 per cent. Switchgear orders continued to fall at 
first, though a recovery took place later. Transformer 
business showed an improvement, while large motors 
and industrial motors declined by 33§ per cent. and 
10 per cent., respectively. In nearly all sections prices 
were unsatisfactory and left little margin for financing 
research. On the other hand, manufacturers of smaller 
apparatus did well, though foreign competition was 
more severe than ever, and the industry was not 
obtaining that share of the expanding home market 
which it possessed in 1924. The opinion is expressed 
that the outlook for electrical manufactures is, on the 
whole, promising. International trade relations, how- 
ever, leave much to be desired. The world monetary 


chaos has still to be dissipated and the depreciation of 
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the dollar must affect British electrical manufacture, 
This form 
of competition may, however, be partly offset if the 
Roosevelt programme starts a rise in world prices. 
Moreover, the purchasing of the primary producing 
countries is rising. 

Attempts were made to secure reductions of the 
Australian tariffs, and Mr. Il. V. Robinson was sent to 
that country to negotiate this matter. The various 
trade agreements that have been entered into with other 
countries have also been considered and concessions 
were obtained in the Argentine and Finland. Reference 
is made to the establishment of the Fair Trading 
Council, on which the manufacturing, wholesale and 
contracting branches of the industry are represented, 
and whose object is to regulate business between these 
branches and the supply authorities, so that the function 
of each is defined. A further reduction in the number 
of overseas students from 172 to 158 is reported. 
The absorption of university graduates into electrical 
engineering was also on the same diminished scale as 
during the past few years, though there was an increased 
demand for trained junior engineers. The import- 
ance of a continuous supply of the best technically 
trained young men to the development of the industry 
is stressed in the report. 

We might add that it would be desirable if this 
document could be published at an earlier date after 
the end of the period with which it deals. 








Crewe Puptts ANNUAL Diyner.—The 44th annual 
dinner of past and present Crewe pupils and premium 
apprentices will be held at the Trocadero Restaurant, 
Piccadilly, London, W.1, at 8 p.m., on Friday, May 4. 
Further particulars regarding the function may be 





obtained from Mr. R. Terrell, 17-19, Cockspur-street, 
London, 8.W.1. 
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Uprer BasIN AND APPROACH AQUEDUCT. 


1,000-TON CANAL-BARGE LIFT AT 
NIEDERFINOW 


INLAND navigation between Berlin and Stettin, on 
the Baltic Sea, has been possible since 1740, when the 
Finow Canal was completed by Frederick the Great. 
The passage of this waterway was, however, limited 
to barges not exceeding 250 tons in burden, and even 
these had to be specially constructed, owing to the 
shallow water and the narrowness of the lock chambers. 
The crossing of the watershed at Eberswalde was also a 
very slow process, no fewer than eighteen locks having 
to be negotiated, the difference of water level in which 
did not exceed 10 ft. The position was improved in 
1914, when the Hohenzollern Canal, which runs from 
the Havel at Spandau in a north-eastern direction via 
Hohensaaten to the lower Oder, was opened, as shown 
on the map in Fig. 2, for this was designed to accom- 
modate 600-ton barges. On this canal, the descent 
from the plateau at Barnim to the so-called Oderbuch 
on the Oder is made in four locks, the total fall of 
116 ft. requiring about two hours to negotiate. Between 
the intermediate locks is a level section in which wide 
passing places are formed, so that convoy working is 
possible, two barges being raised and two being lowered 
through the “flight” at the same time. Even 80, 
the passage occupies about two hours, and as long 
ago as 1905 the construction of a second flight was 
contemplated to reduce the time and to increase the 
capacity. Since the war, the traffic has considerably 
increased, and with the completion of the new Mittelland 
Canal, is likely to show a still further upward tendency. 
In 1926, it was, therefore, decided to substitute a lift 
lock for the second flight of locks, and to construct this 
so that it would be capable of accommodating one 
1,000-ton or four 225-ton barges at a time. Vessels 
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of this burden will thus be able to pass from the Rhine 
to the Vistula across the north of Germany. This 
decision was reached not only because it was desired 
to provide for larger vessels, but because the ground 
nditions indicated that the construction of a second 
flight of locks might be undesirable. This lift lock 
has recently been completed and was formally opened 
by the Minister of Transport, Freiherr Eltz von 
Rubenach, on Wednesday, March 21, 
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On the Berlin side, access to the new lift lock is 
obtained through a short branch canal, which leaves 
the Hohenzollern Canal just before the uppermost of 
the existing locks is reached and terminates in a basin, 
a view of which is given in Fig. 3. An aqueduct 510 ft. 
long, which is visible in the same illustration and in 





| to obtain a firm foundation. 








Fig. 1, connects this basin to the lift lock, its width 
gradually narrowing from 91 ft. to 40 ft. at the entrance 
to the latter. As will be seen from Fig. 1, this aqueduct | 
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600-Ton BARGE IN TROUGH. 


|is a lattice-girder structure, which is supported on 
| concrete piers. 


One of these piers had to be carried 
down over 60 ft. below the sub-soil water level, in order 
The lift lock structure 
itself, which is 308 ft. 4 in. long, 88 ft. 6 in. wide, 
and 196 ft. high, is illustrated in Figs. 1 and 4. It is 
also of lattice-girder construction and rests on a 
reinforced-concrete raft, which is 367 ft. 4 in. long, 
108 ft. wide and 26 ft. deep. This raft is, in turn, 
supported on nine concrete piers, which were sunk nearly 
70 ft. into the sub-soil. The structure itself contains 
about 20,000 tons of steel. 

The trough of the lift lock, which can be seen in use in 
Fig. 5, is 278 ft. long and 40 ft. wide, the depth of the 
water impounded being 8 ft. 3 in. In order to save 
weight, high-quality steel was used as a constructional 
material throughout, and when filled with water the 
trough weighs about 4,200 metric tons, including the 
gates and operating gear. As each barge displaces a 
weight of water equal to its own weight as it enters the 
trough the total weight to be lifted automatically 
remains constant, a state of affairs which allows counter- 
weights to be employed with great efficiency. The 
trough is suspended from 256 wire ropes, 128 on each 
side, and these ropes are fastened to the upper booms of 
the two main girders facing the lift structure. They are 
led over double channel sheaves, some of which can be 
seen in Fig. 6, the diameter of which is 10 ft. 4in., and 
are then connected to the counterweights, which consist 
of blocks of burr concrete about 24 ft. long. Each 
rope is capable of withstanding a working load of 
150 tons, but will actually carry only 22 tons in 
operation. The counterweights are arranged in groups 
of six and are carried in a frame, so that they are 
prevented from falling should a rope break. To 
compensate for the weight of the ropes when the trough 
is at the top of the lift, four flat-link articulated chains, 
each weighing 22-5 metric tons, are run from the lower 
ends of the counterweights to four points on the under 
side of the trough. Thus the trough and the counter- 
weights are exactly balanced and the power required 
for operation is much reduced. The ends of the 
trough are closed by two lifting gates which are carried 
on the same structure as that which supports the 
trough and counterweights. One of the gates is shown 
in Fig. 4. Gates of the ordinary pattern are provided 
at the ends of the canals. 
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Raising and lowering is effected by four 75 h.p. | 
motors, which are mounted on the trough and are con- 
nected through pinions to a rack on the frame of the 
supporting structure. It is necessary, in order to pre- | 
vent slewing or jamming, that these motors should be 
designed to run at exactly the same speed and they are 
also inter-connected mechanically by a square shaft, 
so that should one break down the other three will 
distribute the load between them. If the trough 
should over-run its upper position, and thus take in 
too little water or go beyond its lower position and 
take in too much, or if the weight is altered in any 
way during operation, safety devices stop the motors 
and transfer the load to the supporting structure. The 
weight must then be equalised before the trough can 
again be raised or lowered. The gear ratio between 
the motors and rack is such that the trough moves at 
a speed of 23 ft. per minute, the whole lift of 116 ft. 
being effected in 5 minutes. The total time for nego- 
tiating the journey from the upper to the lower canal 
or viee versa is 20 minutes, so that the saving over 
the present method will be considerable. Control of the 
lifting and lowering and of the lift and sluice gates is 
effected from a cabin on the trough itself which, like 
those containing the motors, is visible in Fig. 5. 

The design of this lift is due to the engineers of 
the Reichswasserstrassenverwaltung station at Ebers- 
walde, and was decided upon after a number of alter- 
native projects had been considered. An essential 
feature was the subdivision of the great weight of 
the trough over a very large number of ropes, sheaves 
ind counterweights, so as to preclude possibility of 
complete breakdown in case of the failure of any part. 








TENDERS. 


We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
whieh are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being ected in all cases. 

Cast-Iron Wheels.—The supply of chilled cast-iron 
wheels. The North Western Railway, Lahore, India ; 
\pril 16. (Ref. No. G.Y. 13,595.) 

Tools.-The supply of hand and machine tools, inclu- 
ding trowels, screwdrivers, pliers, saws, picks, shovels, 
wooden mallets, wire-straightening machines, and lathes. 
The Uruguayan State Electricity Works, Montevideo ; 
May 14. (Ref. No. G.Y. 13,602.) 

Transformers..-The supply two 400-kKVA_ oil 
unmersed transformers, complete with relay and expan 
sion = =6chambers The Johannesburg City Couneil ; 
\pril 19. (Ref. No. A.Y, 12,297.) 

Circud Repeaters The supply 
repeaters. The South African Government 
Hoard, Pretoria; May 4 (Ref. No. A.Y 


ol 


cord circuit 
Supplies 
12,298.) 


of four 





Cables rhe supply of power and telephone cables of 
various types and dimensions. The City of Cape Town 
Kleetricity Department ; April 18 (Ref. No A.Y 
12,299.) 

Boiler and Superheater Tubes.—The supply of 
boiler tubes and superheater flue tubes and superheater 
elements. The South African Railways and Harbours | 
\dministration, Johannesburg ; April 23. (Ref. No. | 
GY. 13,603.) 

Welded Road Trailers 


steel 


The supply of five, or more- 


2-ton, and five, or more, 5-ton four-wheeled, welded 
frame road trailers. The South African Railways and 
Harbours Administration; May 21. (Ref. No. G.\ 
13.605.) 

tir Lifts for Sewage The supply and delivery of 


two main air lifts for a maximum flow of 150 gallons per 
minute and a net lift of 6-97 ft.; two auxiliary air lifts 
for a maximum flow of 150 gallons per minute and a 
net lift of 3-81 ft and three air lifts for a maximum 


flow of 180 gallons per minute and a net lift of 7 ft The 
City of Johannesburg ; April 19. (Ref. No. G.Y. 
13,606.) 

Wire rhe supply of 32 tons of wire, 2mm. in diameter, 


tor use with power presses. 
Finance, Cairo; April 21 


The Egyptian Ministry of 
(Ref. No. G.Y. 13,609.) 

Weighing Machines. —The su ply of platform weighing 
machines and balances of the Beranger type. The 
Egyptian Ministry of Public Works, Physical Depart 
ment, Cairo; May 31. (Ref. No. G.Y. 13,610.) 


Pliers._-The supply of 144 pairs of 7-in., flat-nosed, 
sile-cutting pliers. The New Zealand Post and Tek 
graph Department, Wellington, May 15. (Ref. No. G.Y 
13,617.) 

Wire and Strip \ firm in Vancouver desires to 


receive quotations from United Kingdom manufacturers 
of wire and punched flat rn. for use in the manufacture 
of bird cages (Ref. No. G.Y. 13,608.) 





Mavor anp Covutson Stupentsurr.—The Council of 
the Institution of Mining Engineers has awarded the 
Mavor and Coulson Travelling Studentship of 3004, 
for 1934-1935, to Mr. I. G. E. Leek. The successful 
eandidate is required to devote one year to the special 
study, by underground investigations, of the methods 
practised in the actual mining of coal, and in the transport 
of coal from the face to the main mechanical haulage, in 
Great Britain, the Continent, and Canada and/or the 
United States, and to follow a pre-arranged itinerary. 


ENGINEERING. 


CONTRACTS. 


Messrs. British Tiwken, Lourep, Cheston-road, 
Aston, Birmingham, have received an order for four 
tapered-roller bearings for use in a rolling mill at the 
Renault Works in France. The bearings will = 
approximately 3 tons each when assembled and will 
4 ft. 3 in. in diameter. 

Tae Fraser anp CuAtMers ENGINEERING WORKS 
of Messrs Tue Generat Execrric ComMPANyY, 
Liurrep, Erith, Kent, have received two further orders 
for coal-washing plant operating on the Chance sand 
flotation process. The first order is for a washer capable 
of handling 190 tons of coal an hour in a South Wales 
coal field. The second order is for a coal washer for 
Messrs. Imperial Chemical Industries, Limited, in con- 
nection with their hydrogenation plant. These orders 
follow nine months’ successful operation in a Yorkshire 
colliery of the first Chance washer installed in this coun- 
try. An illustrated description of this appeared in 
ENGINEERING, vol. cxxxvi, p. 88 (1933). 
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PERSONAL. 


Mr. Epwrx Tompson, J.P., of Liverpool, has been 
selected by the Council of the Society of Chemical 
Industry as President for the year 1934-35. He will 
take office at the annual meeting of the Society, whic! 
is to be held in Cardiff from July 16 to 20. 

Mr. F. H. Licnrwoop having resigned his position ax 
assistant secretary to the Institute of Fuel, in order tv 
take up other work, Mr. Rout Hammonp, A.M.Inst.C.E.., 
has been appointed by the Council in his stead. 

Mr. J. Hacxine, who has been a senior member o/ 
the staff of Messrs. Merz and McLellan for a number of 
years, has been appointed chief assistant engineer to 
the Central Electricity Board, and will take up his 
duties after Easter. 

Messrs. Henry Faisa anp CoMPANY are removing 
their cement-testing works and chemical laboratories 
from 78, Marsham-street, Westminster, to 1, Buckingham 
Palace-gardens, Westminster, London, 8.W.1. 

Muxssrs. Tue “ Beeantee ” [xtuminations, Lowrrep 
have removed their offices and showrooms from 7() 
Banner-street, Bunhill Row, to more commodious 
premises at 88, Goswell-road, London, E.C.1. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesBRover, Wednesday. 


The Cleveland Iron Trade.—The situation in the Cleve- 
land iron trade is little changed. Supply is barely 
sufficient for current needs, a pa ansion of demand 
would be difficult to cope with. Much of the limited 
output is going into direct use at makers’ own works, an: 
the production that is converted into pig is absorbed ax 
soon as it can be jdelivered. There is virtually no iron 
stored at the blast-furnaces. Demand from abroad is quite 
trifling and it is difficult to ascertain the terms on which 
export business can be put through, but for other trade the 
recognised market quotations are firm. Sales to Scotland 
however, threaten to be curtailed by the action cf iron 
masters north of the Tweed, who are now producing 
iron suitable for purposes for which Cleveland pig is used 
Fixed minimum figures are based on No. 3, g.m.b., at 
678. 6d., delivered here, 69s. 6d. delivered to North-East 
coast firms outside the Middlesbrough zone, 67s. 3d 
delivered at Falkirk, and 70s. 3d. delivered at Glasgow 

Hematite-—In the hematite branch of trade also. 
overseas trade is very light, due to the continued com 
parative cheapness of Continental makes in markets 
abroad. Local demand is, however, expanding, and 
deliveries to the Sheffield district and to the Midlands ar 
maintained. Nearly all the iron sold to Wales is under 
stood to have been supplied, but further orders from that 
quarter are not unlikely. Quotations for shipment 
to foreign destinations vary, but for other business ar 
steady and firm. No. 1 East Coast hematite is 68s.. 
delivered here, 74s. to 77s. delivered to various parts 
of Yorkshire, 70s. delivered at Northumberland and 
Durham, and 75s. delivered at Glasgow. 

Foreign Ore.—Business in foreign ore is still almost 
confined to transactions in odd cargoes, consumers having 
little occasion to buy. Best rubio is 16s. 6d. to I7s., 
c.i.f. Tees. 

Blast-Furnace Coke.—Local users of Durham blast 
furnace coke are well bought over the second quarter 
of the year. Good average qualities are on sale at 20s.. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of sem! 
finished and finished iron and steel have fairly good 
order books, but buyers of the former are not taking up 
supplies so readily as of late, and freer distribution 0! 
specifications for certain descriptions of finished material 
would be much appreciated. Quotations are steadily 
upheld. Common iron bars are 9. 15s.; best bars, 
101. 5s.; double best bars, 102. 15s.; treble best bars, 
111. 58.; packing (parallel), 8/. ; packing (tapered), 10. ; 
steel billets (soft), 51. 12s. 6d.; steel billets (medium 
7l. 29. 6d.; steel billets (hard), 7/. 12s. 6d.; iron and 
steel rivets, 111. 10s.; steel ship plates, 81. 15s.; steel 
angles, 8l. 7s. 6d.; steel joists, 8/. 15s. ; heavy sections 
of steel rails, 8%. 10s. for parcels of 500 tons and over. 
and 9. for smaller lots; fish plates, 12/. 10s. ; black 
sheets (No. 24 gauge), 10/. 5s. for delivery to hom: 
customers, and d1. bs. f.0.b., for shipment abroad ; and 

alvanised corrugated sheets (No. 24 gauge), 121. 15s 
for delivery to home customers and 111. 5s. f.o.b. for 
shipment overseas. 

Iron and Steel Scrap.—Consumers of iron and steel 
serap having bought heavily at home and abroad are 
virtually off the market. There are sellers of light cast 
iron at 46s., heavy cast-iron at 50s% machinery meta! 
at 53s., and heavy steel at 47s. 6d. 














destroyers 


Launcn or H.M.S. “Esk”.—The two - 


H.M.S. Esk and H.M.S. Express, were laid down 
Messrs. Swan, Hunter, and Wigham Richardson. 
Limited, Wallsend-on-Tyne, under the 1931 Nav al 
Programme, but were delayed on the score of nations 
economy. The first of these, however, H.M.S. Esk, was 
launched at Wallsend on March 19. Her displacement 
is about 1,400 tons, and she will be propelled by tw 

screw geared-turbine machinery of 36,000 s.h.p., which. 
together with the oil-fired water-tube boilers, have 
been constructed by Messrs. The Wallsend Slipway @%¢ 
Engineering Company, Limited. The ship was launch d 
with main engines, auxiliaries, and boilers installed 0D 
board. The o-tube races and gun seatings were 
all in place, and the masts and funnels erected. The 
main mast is of tripod design, the first, it is stated, to 
have been erected in a British destroyer. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 


Scottish Steel Trade.—The conditions in the Scottish 
steel trade have varied little during the week, but plant is 
still being kept fairly well employed, as cquattiiahionss 
during recent weeks were very satisfactory on the whole. 
Home consumers have been the principal buyers, and 
orders from the shipbuilding industry alone represent 
quite a good ey and ensure a steady output for some 
weeks to come. xport business is scarce, and inquiries 
are far from encouraging. Im the black-steel sheet 
trade, a fair amount of activity is recorded, and the 
improvement in general trade is reflected in the demand 
for sheets by local manufacturers. Business from 
overseas is still very poor, but some of the Canadian 
buyers have come into the market and makers are hoping 
that many more orders for export lots will soon put in an 
appearance. Prices remain steady and are as follows :— 
Boiler plates, 91. per ton ; ship plates, 81. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black-steel sheets, }-in., 
sl. 10s. per ton, and 101. 5s. per ton for No. 24 gauge, 
in minimum 4-ton lots; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 12/. 15s. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the malleable-iron trade 
of the West of Scotland, the slight improvement already 
noted has been maintained, but although more orders 
have been booked recently, broken time still prevails. 
The re-rollers of steel bars are very quiet as orders are 
scarce and difficult ‘to obtain. Prices are unchanged 
and are as follows :—Crown bars, 91. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 81. 12s. per ton for home delivery, and 7l. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—There is slightly more busi- 
ness passing in the Scottish pig-iron industry, but the 
increase in demand is really of small moment when the 
possible output is considered. With trade in general 
showing decided signs of improvement, the outlook for 
this branch is more encouraging. The number of furnaces 
in blast remains at fourteen. The following are the 
current market quotations :—Hematite, 7ls. per ton, 
delivered at the steel works ; foundry iron, No. 1, 72s. 6d. 
per ton, and No. 3, 70s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 24, only amounted to 37 tons. 
Of this total, 20 tons went overseas and 17 tons coast- 
wise. During the corresponding week of last year 
the figures were 278 tons overseas and 10 tons coastwise, 
making a total shipment of 288 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. | 

Iron and Steel.—Reports of trade expansion are more | 
numerous. Sections which hitherto have been unable to 
make headway are beginning to feel the benefits of revival. 
Despite the fact that the majority of steel-producing 
firms are working to capacity, complaints are heard of a 
shortage in supplies of certain types of steel. The shortage 
is expected to be only of be mp | duration. It is 
probable that more furnaces will be put into commission. 
There is an active call for basic steel. Acid-steel produc- 
tion makes headway. Rolling mills, forges, press shops, 
sheet mills, foundries, and related departments are 
accounting for growing outputs. Axle and tyre sections 
are steadily employed. In the heavy engineering and 
machinery branches the position is more encouraging. 
There is a tendency for railway rolling-stock orders to 
be placed more freely. The continued absence of large- 
scale foreign contracts is acutely felt. British railways 
show a disposition to take increased supplies of renewals 
and parts. Sheffield-made parts, steel balls, 
crushing and grinding plant, and washing apparatus 
are in demand by South African mining engineers. 
Increased tonnages of high-efficiency steels are being 
onsumed in the manufacture of tar macadam-making 
plant, concrete mixers, and cement-producing equipment. 
‘he stronger call for refractory materiaJs has resulted 
in & spurt in the demand for quarrying plant. Increasing 
numbers of all-steel colliery tubs are being purchased. 
\t is claimed that these tubs are capable of standing severe 
buffeting, and can be easily repaired if damaged. Every 
part is interchangeable, and can be taken to pieces and 
packed in small compass for transportation. Firms 
levoted to the production of all kinds of agricultural 
machinery, parts, and implements are riding on a wave 
of intense activity. The bulk of current business is 
on home account, but it is encouraging to note that 
overseas requirements are on the upgrade. Overtime 
working is fairly common. The tool and implement 
trades show further improvement. One or two weak 
sections, however, still exist. 

South Yorkshire Coal Trade.—The general position 
has undergone little cha A slight improvement 
's reported in the demand for certain ty. of fuel for 
export. Steam coal is a progressive ~~ Railway 
ompanies are buying more freely. Industrial coal is 
active. The demand for small coal for coke works 
has been maintained. House coal supplies are more 
than adequate to meet the demand. Little change is 
‘nticipated during the next few weeks. Most classes of 
coke are in good request. Foundry and furnace sorts are 
firm. Quotations: Best branch hand picked, 27s. to 
“8s. ; Derbyshire best house, 21s. to 23s. 6d. ; Derbyshire 
best brights, 17s. 6d. to 19s. 6d.; best screened nuts, 
'’s. to 18s. ; small scseened nuts, 16s. to 17s. ; Yorkshire 
hards, 17s. to 188. 6d. ; Derbyshire hards, 17s. to 188. 6d. ; 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Swansea Water Supply.—As the result of the recent 
heavy rainfall the Swansea reservoirs are now nearly full, 
and anxiety for the immediate future has been 
The serious shortage of water in recent months has caused 
the Corporation to consider once again the provision of 
additional water works, estimated to cost about 790,0001. 
The existing reservoirs commenced falling early in 
March last year, and by October 9, only 18 days’ supply 
remained. The scheme for taking water from the 
head-streams of the River Usk submitted in 1931, was 


r day, after allowing for compensation water, and 
in addition to meeting the demands of Swansea and 
district, could spare supplies for adjoining areas. Loan 
charges on the Lliw waterworks, amounting to 13,9781. 
per annum will shortly be redeemable and in 1949 the 
loan charges on the Cray waterworks, about 30,5681. 

r annum will be redeemed. The scheme recommended 

y the Water Engineer at 790,0001., provides for im- 
pounding selected streams by temporary intakes and 
providing a pipe line to carry 4,000,000 gallons per day, 
as an alternative to the original scheme for a new 
reservoir with pipe lines to carry 8,000,000 gallons per 
day at a cost of 874,0001. The recommended scheme 
would provide supplies at a much earlier date than the 
full scheme. It has been decided to send a special com- 
mittee to interview the Ministry of Health, and a grant 
will be sought. The scheme was not proceeded with 
in 1931 because of opposition to such a large outlay, 
and — is again being organised against the 
proposals. 

Water Supply Problems.—Deficiencies in rainfall over 
recent months were, to a very large extent, made up by 
unusually heavy rainfall in the early part of March. 
Those authorities depending upon large reservoirs in 
the Brecon Beacons and other Pilly districts seem now 
to have been relieved of all anxiety. The Taf Fechan 
Water Supply Board have more than a year’s supply of 
water in storage. The great reservoirs of the Cardiff 
—_~ are overflowing and similar reports come 
to hand from all urban areas. The anxiety in rural 
districts, however, is not so easily allayed, because 
there is no means of knowing whether the rainfall has 
replenished the deep wells from which farms and dwell- 
ings in limestone areas draw their supplies. Many local 
projects are under consideration. 

Swansea Swimming Pool.—Although the Finance 
Committee of the Swansea Corporation had recom- 
mended the postponement of the scheme for constructing 
a bathing pool on the foreshore, at a cost of 29,0001., the 
Corporation at their meeting, decided to go on with the 
project, which it was considered would be profit-earning, 
and an attraction to the town as a watering place. 

Mid-Glamorgan Sewerage Scheme.—It seems likely that 
the scheme for sewering a large part of mid-Glamorgan 


| at a cost of about 330,0001. will be abandoned, at anyt 


rate for an indefinite time. The scheme was proposed 
by the Maesteg Urban Council and the Penybont Rur 1 
Council, but opposed by other councils, and Dr. H. D. 
Calvert, of the Ministry of Health, held a public inquiry 
recently. The Minister of Health has informed the 
councils concerned that he was satisfied that there was 
pollution of the River Ogmore, but that, owing to the 
financial and economic positions of the councils, he 
could not encourage the local authorities to embark 
at present on any large comprehensive scheme. He 
recommended each council to formulate pro: for 
individual improvements such as would be within their 
means. 








TELEVision TRANSMISSIONS.—We learn from the 
British Broadcasting Corporation that after March 31, 
30-line television transmissions by the Baird s m will 
be radiated on Tuesdays at 11 p.m., and on Fridays at 
11 a.m., the duration of the transmissions being approxi- 
mately half-an-hour. These transmissions will be 
continued until further notice, their duration bei 
regulated partly by the use which is made of them by 
experimenters and partly by the rate of development of 
systems giving a higher degree of definition. 





Launcn or H.M.S. “ Searion.”—Messrs. Cammell 
Laird and Company, Limited, Birkenhead, launched 
H.M.S. Sealion, the first of two submarines under con- 
struction by the Company for the British Admiralty, 
on March 16. The Sealion is of the improved Swordfish 
class, the principal dimensions of ich are, length 
187 ft., beam 24 ft., standard displacement on a draught 
of 10 ft. 6 in., 640 tons, and submerged displacement 
935 tons. The estimated horse-power of this class on 
full-power trial is 1,550, and the corresponding speed 
13} knots. The oil-fuel capacity is 44 tons. One 3-in. 
anti-aircraft gun is fitted. 


British STANDARD SPECIFICATION FOR Roap-TrarrFico 
Controt Sienars.—Specification No. 505-1933, which 
deals with road-traffic control electric-light signals, has 
been issued by the British Standards Institution. It is 
a detailed publication containing definitions of the 
terms employed, and particulars of optical requirements, 
constructional details, and control requirements, while 
other sections deal with such matters as the elimination 
of surges in the co-ordinating circuit, radio interference, 
external finish, inter-connecting cables, and the use of 
plant leased from the General Post Office. The last 
section deals with the tests necessary for compliance 
with the specification. Copies of the specification may 
be obtained from the Publications Department of the 
Institution, 28, Victoria-street, Westminster, London, 








rough slacks, 6s. to 9s. ; nutty slacks, 7s. to 8s. 6d. 





8.W.1, price 2s. 2d., post free. 





estimated to be capable of yielding 8,000,000 gallons | 


NOTICES OF MEETINGS. 


Norra-East Coast Instrrvution or ENGINEERS AND 
SuresvuiLpEers.—Friday, April 6, 6 p.m., The Mining 
Institute, Meneaiie-apen-Tyne. “The White Patent 
Combined Marine Steam Engine: Voyage Results of the 
8.8. Adderstone, ex Boswell,”” by Mr. W. A. White. 

INSTITUTION OF MercHANICAL ENGINEERS.—Friday> 
ws 6, 7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. 
“Plastic Mouldings and Plant for their Production,” 
by Messrs. J. W. C. Armstrong and W. Owen-Griffiths. 





For meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 





NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 


General Review.—A definite lull in business is being 
experienced in most branches of the North-Western 
engineering industry with the approach of Easter, and 

improvement is antici ate until well into April. 
by which time, it is hoped, the effect of the holiday may 
be overcome. In the foundry-iron section deliveries 
into consumption against old contracts are responsible 
for satisfactory aggregate tonnages, and, in addition, 
light-castings makers, who are relatively busy, are 
making increased calls for materials. It is confidently 
expected that the total deliveries for March will exceed 
those for February, but with few new contracts matur- 
ing at the new rates, a falling-off is likely in the next 
month or two as current commitments expire. In steel 
circles, the demand is poor for plates and structural 
materials, but light steel products continue to make 
moderately good trade. 

Recent Contracts.—One of the most interesting orders 
placed in Lancashire locomotive-building circles for a 
considerable riod is that awarded by the Persian 
Government Railways to Messrs. Beyer, Peacock and 
Company, Limited, Gorton, Manchester, for five large 
engines. The contract is the first for locomotives placed 
by that Government in this country, and may, it is hoped, 
assist in opening up a new market. Messrs. Thomas 
Blackburn and Sons, Limited, Preston, who have on hand 
several important structural schemes, have supplied the 
steel required for the erection of a large new wing at the 
Norbreck Hydro, Blackpool. Lancashire and Cheshire 
machine-tool manufacturers, are hopeful of participating 
in work to the value of 20,0001., which it is understood, 
will shortly be released by the Canton-Hankow Railway, 
China ; and further orders both for machine tools and 
electrical and railway plant are expected from the 
Soviet Government in the comparatively near future. 
The placing of Russian orders for tubes, with Scottish 
makers, will further strengthen prospects at Workington, 
where much of the steel for tube-makers North of the 
Border, is made. The volume of work now on hand at 
he steelworks is such that continuous rolling is practic- 
ally assured right up to the end of the year. 





APPEAL TRIBUNAL UNDER Roap anp Ratt TRArrFic 
Act.—The Minister of Transport has recently appointed 
Mr. T. Rowand Harker, K.C., to be chairman of the 
Appeal Tribunal established, under the provisions of 
Section 15 of the Road and Rail Traffic Act, 1933, to 
determine appeals from the decisions of licensing 
authorities on applications for licences for the carriage 
of by road. The Minister has also appointed 
Mr. E. 8. Shrapnell-Smith and Mr. F. C. Fairholme to be 
the other two members of the Tribunal. These appoint- 
ments took effect as from March 15, 1934. 





British STANDARD SPECIFICATION FOR CopPER Strip 
anpD Bars.—The British Standards Institution has issued 
a cation designated No. 518-1933 for medium- 

cop’ strip, bars and rods for electrical purposes. 
It is similar in scope to Specification No. 444 for plain 
dead-soft copper strip, bars and rods, and prescribes 
he minimum conductivity, tolerances permissible on 
dimensions, and the physical properties as shown by 
tensile, hardness and bend tests. Copies, price 2s. 2d., 
free, may be obtained from the Publications 
partment of the Institution, 28, Victoria-street, 
Westminster, London, 8.W.1. 


Great Western Ports.—A copy of the 1934 edition 
of the handbook Great Western Ports which, as 
heretofore, has been produced and published by Mr. 
H. N. Appleby, has recently been eldsened to us by 
. Charles 8. Page, Chief Docks Manager to the Great 
Western Railway Company, Cardiff. The volume 
contains detailed information regarding the facilities 
available at the rts and docks of Cardiff, Swansea, 
Newport, — ‘ort Talbot, Penarth, Plymouth, Burry 
Port, Briton Ferry, Weymouth, Fowey, Brentford, and 
other places. The many improvements carried out in 
recent years in the equipment and appliances of the 
various docks, thus increasing their efficiency, are dealt 
with in a special section, while other chapters are devoted 
to the South Wales coal trade, general-cargo trade, grain 
trade, &c. Attention is drawn to the fact that extensive 
areas are available at the principal docks for the estab- 
lishment of industries requiring rail and water facilities. 
The book closes with tabulated data and statistics 
i dock accommodation, crane and coal-hoist 
equipment, steamship services, imports and exports, 
and dock and harbour rates, dues and charges. Large- 
scale coloured folding maps of all the principal docks, and 
numerous reproductions of photographs of harbour 
scenes and plant are included, and these much increase 
the attractiveness and usefulness of the volume, 
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TECHNOLOGY AND PHILOSOPHY. 


| ALTHOUGH engineers in this country generally 
make no claim to a profound knowledge of philo- 
|sophy, and propriety compels us to recognise the 
significance of the Border in this respect, the subject 
is not far removed from our workaday affairs, for 
| as H. R. Palmer remarked, in a paper read before 
'a body of engineers who subsequently formed the 
Institution of Civil Engineers, “An engineer is a 





~ | mediator between the philosopher and the working 


|mechanic; and like an interpreter between two 
| foreigners must understand the language of both. 
The philosopher searches into Nature and discovers 
|her laws, and promulgates the principles on which 
‘she acts. The engineer receives those principles 
and adapts them to our circumstances. The working 
mechanic, governed by the superintendence of the 
engineer, brings his ideas into reality. Hence the 
absolute necessity of possessing both practical and 
theoretical knowledge.” In epitomising that obser- 
vation and defining civil engineering as “the art 
of directing the great sources of power in Nature 
for the use and convenience of man,” we make 
manifest the three characteristics of engineering 
education, the first being a philosophy, the second 
a method, and the third a faith. In these days, 
when engineers play an important part in super- 
intending the mechanism of our all too delicate a 
system of civilisation, we should not forget the 
moral power associated with our professional work, 
since some engineers—as well as scientists—have 
sacrificed everything for their work and met their 
misfortunes with a fortitude equal to that shown 
by other men for their faith. 

With regard to the philosophical aspect of our 
concerns it is of interest to note that, at least since 
the quantum theory was formulated, the aim of 
the scientist has tended to approach that of the 


philosopher, in so far as both types of thinker 
attempt to pass in review the whole subject-matter 
of their respective studies, by unifying the great 
laws which, by the precision of their formulation 
and the exactness of their application, establish 
human knowledge on the broadest and most enduring 
basis. On the other hand, the technologist or 
engineer is compelled to exercise a choice and select 
data from the results of pure science, and apply 
the consequent approximately true conclusions to 
the restricted needs of the moment. In short, the 
savant directs his mind to matters concerning quality, 
while the engineer is mainly interested in quantity 
which may, incidentally, form one of the reasons 
why students of engineering encounter difficulty 
with the conception of entropy. Both aspects are 
essential in any generalised survey of scientific 
work, since our equations are not analytical rela- 
tions, but quantitative relations between irreducible 
qualitative magnitudes, so that there runs through- 
out the physicists’ world the unknown content that 
forms the stuff of our consciousness. Here lies 
the point of contact between technology and 
philosophy, and failure to appreciate the signi- 
ficance of it frequently gives rise to unfounded 
criticism of the purpose of natural philosophy. 
For instance, an engineer finds it convenient to 
explain his results on the assumption that there 
are two kinds of electricity, while the mathematical 
physicist observes that the apparent difference in 
kind is merely due to a particular property of time. 
Both points of view can be defended on the ground 
occupied by either investigator, so that no useful 
purpose is served by one asserting that the opinion 
of the other is wrong, for in such a controversy 
either worker might reasonably repeat a remark 
of the Red Queen and reply “ You call that nonsense, 
but I’ve heard nonsense compared with which that 
would be as sensible as a dictionary.” Returning 
to the broader view, we should note that it is 
necessary to base our studies on the induction of 
experience rather than on logical deduction alone, 
because there is weighty evidence to support the 
view that science has progressed the farthest where 
Nature has returned to mind new interpretations 
of that which mind put into Nature. Hence the 
term “‘man versus nature”? engenders misleading 
ideas. 

Our method of investigation consists principally 
in translating results obtained in the laboratory of 
the scientist into approximately equivalent terms 
suitable for use in the workshop, in which process 
we must interpret impartially and observe broadly 
according to the recognised principles and laws of 
natural philosophy, lest prudence simulates scientific 
criticism. So highly did the founders of our own 
Royal Society value freedom of thought that they 
chose their motto from Horace’s line: “ Not 
pledged to swear by the words of any master.” The 
foregoing general principles are naturally involved 
in the recently issued book entitled Philosophie der 
Technik (F. Enke, Stuttgart, 2.90 marks), by 
Professor E. Zschimmer, of the Technical High 
School at Karlsruhe, who, in taking as his central 
idea the “power of mind over matter”’—or in 
popular parlance, ‘‘man versus nature ’’—has pre- 
sumed to deduce the categories of reason from a 
technological standpoint. As may be inferred 
from our earlier remarks, the author’s method is 
neither scientific nor philosophical, so that we are 
not surprised to find in the volume under review an 
observation to the effect that the law of thought 
directs a man’s aim and vocation in the same manner 
as the law of crystal structure regulates the atomic 
form of gross matter. It is scarcely necessary to 
add that Professor Zschimmer’s numerous quota- 
tions from philosophical and scientific books care- 
fully avoids any reference to the work of one of 
the most illustrious scientists, Professor Max Planck. 
If one glances back at the message written by 
history on the corridors of time, it is apparent that 
such an outlook tends to lead to a fatalism which 
has proved to be alien to the spirit of true progress, 
as it subsequently results in one’s finally deciding 
that the “matter” to be operated upon includes 
everything that idiosyncrasy rather than reason 
places outside the boundary of one’s own preference. 
In perusing the volume, which possesses important 
industrial and psychological values, we are almost 
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led to believe that mankind wishes to assimilate 
itself to the commodities offered to it, by men 
forcing upon themselves the sameness of manu- 
factured article, as though the Creator himself had 
adopted industrial methods and was producing 
mankind wholesale with the very latest machinery 
guaranteed to make each specimen up to sample. 
The mechanistic Utopian generally sees in his 
dreams a world where goods are produced with 
increasing ease and distributed with impartial 
justice, but he is blind to the fact that mankind 
is at present too impoverished and tired in spirit 
to enjoy the products of such a mechanical and 
visionless world, the only advantage of which lies 
in its commendable conformity. It is not inappro- 
priate to remind readers of the book that indus- 
trialism does not consist merely in larger under- 
takings requiring a great number of men, for the 
building of the Pyramids was a vast undertaking, 
but it was not industrial. 

A study of a philosophy of technology requires 
the spirit of “just proportion” that permeated 
the classical works of the Greeks, who, with unparal- 
leled success, trained the mind, the eye, and the 
hand to receive from a harmoniously composed 
piece of work impressions and suggestions of the 
highest quality. This is exemplified in the Parthe- 
non, which is intellectually perfect in design and 
technically perfect in execution, for the artist’s eye 
catches such details as the rising curvature of the 
steps on which the edifice stands, and notes that 
the column at each angle is so formed as to correct 
the optical defects produced when the building is 
seen against a bright sky; similarly, the engineer 
is interested to learn that added stability has been 
ensured by making all the columns lean inwards, 
and that the axis of each is directed to the same 
point some two miles above ground level. In fact, 
so closely connected were the mind and the hand 
of this former race that it actually constructed its 
buildings in the same order in which the structures 
were conceived—by building inwards from the 
outside—and strictly prohibited its sculptors from 
using measuring instruments lest the moving and 
creative force behind true workmanship became 
static and degenerated into a system of methodical 
copying. This is the reason why such work possesses 
an abiding value for all people, as it embodies an 
essential faith in the superlative qualities of truth, 
beauty, and goodness, which alone form the hall- 
mark of excellence on work and effort of any kind. 








KINGDOM TRADE WITH 


INDIA. 


Ar a time when the trading relationships of the 
various parts of the world are so different from the 
normal, it is dangerous to base any broad deductions 
upon immediate experiences, but while this is the 
case, account must be taken of tendencies which 
have persisted over a period of months, and which 
indeed have now shown some measure of steady 
improvement. Indian trade with the United King- 
dom may be considered from this angle, and, while 
the changes are still comparatively small, their 
significance becomes more obvious the more closely 
they are studied. If what has happened, for 
example, in the months from April to December, 
1933, the latest period for which trade returns 
are available, is in any sense a true index to the 
future as conditions return more nearly to the 
normal, British exporters in many lines of business 
may certainly look forward with confident anticipa- 
tion, if not with complete satisfaction. In the 
period referred to, according to the information 
available in the latest Department of Overseas 
Trade publication,* improvement was shown in the 
percentage participation of the United Kingdom in 
the total trade in almost every item on which a 
preference has been established and, in many cases, 
the United Kingdom shipments actually increased, 
although the total imports decreased. That the 
effect has been widespread may be gathered from | 
the fact that it is noticeable in connection with 
motor cars, in a very marked degree, commercial 
motor vehicles, pedal cycles, hardware, yellow metal 


UNITED 


* Survey of the Im Trade of India, during the first 
nine mon 


of the 1 year April 1 to December 31, 
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sheets, wrought copper, woollen piecegoods, paints 
and colours, wrought steel tubes, steel hoop and 
strip, lubricating oils, provisions, pneumatic tyres 


and sewing machines. In a number of other 
classes, imports from the United Kingdom 
were only slightly less, while corresponding 


imports from competing countries showed very 
substantial reductions. Two influences were at 


work bearing on the situation, namely, the probably | 


stable one of the preferences arranged under the 
Ottawa Trade Agreement, and the possibly tem- 
porary one of the effect of exchange. There can be 
no doubt that the preferences are resulting in the 
gradual displacement of Continental and American 
goods by United Kingdom products. Japanese 
competition, however, is very severe, and is 
increasing at an alarming rate, in woollen goods, 
and in a number of other items in which, owing to 
the wide disparity in prices, a 10 per cent. preference 
is totally inadequate. Germany is losing ground in 
most classes of goods where the competition is with 
the United Kingdom, while Japan is rapidly displacing 
her in the supply of glass and glassware. Belgium 
is losing much of her trade in iron and steel, while 
Italy is suffering a falling-off in textiles. Japan has, 
more or less, maintained her position, and in certain 
cases has even improved it. The falling-off in 
American trade has been really remarkable. In 
motor cars there was a definite increase, but the 
relative position was materially lower on account of 
United Kingdom competition. The drop in the 
value of imported American raw cotton, oils and 


rubber tyres was very considerable, while there was | 


also a diminution in trade in American machinery. 

From the publication already referred to, and from 
a Report of the Department of Overseas Trade on 
Conditions and Prospects of United Kingdom Trade 
in India, 1932—1933 (H.M. Stationery Office, 
38. 6d. net), it is possible to derive much information 
concerning these markets. Both of these valuable 
compilations have been prepared by Sir Thomas M. 
Ainseough, H.M. Senior Trade Commissioner in 
India. The percentage participation of the United 
Kingdom in Indian imports attained its highest 
value for post-war years in 1920-1921. Then, no 
less than 61 per cent. of the external supplies were 
obtained from the British Isles. That year was, 
however, a quite exceptional one. The returns for 
the following years were much smaller and they 
reached the low-water mark in 1931-1932, when the 
figure was but 35-4 per cent. In that year, and the 
previous one, the export and import trade between 
the two countries exactly balanced in value, a 
condition never existing previously. Supplies sent 
from India to the United Kingdom in pre-war 
years amounted to 25 per cent. of the total, as com- 
pared with 28 per cent. for last year. Now that 
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to be more economical. Another part of the pro- 
gramme has been the replacement of 3,000 unecono- 
mical wagons by 2,500 wagons of higher capacity, 
with a view to cheapening both transport and 
maintenance. It is hoped to continue this renewal 
policy and, if traffic justifies it, to speed it up. 
The reconstruction of the Nerbudda bridge on the 
Bombay, Baroda and Central India Railway, has 
long been recognised as essential. This work will 
|remove the last weak link on that railway’s main 
|line to the north. The railway executives are aliv« 
to the demands they will be expected to meet when 
| prosperity returns, and surveys have already been 
| made of the engineering work involved in Bombay- 
|Sind connection, while a traffic survey has also 
| been carried out so that work may be started on 
this important line immediately traffic prospects 
show it to be justified. Nowadays, proposals of new 
railway construction have to be re-examined in 
| association with road transport, and co-ordinated 
|schemes of road development. A conference was 
held at Simla in April to consider the whole question, 
and the inter-relations of the several factors. It 
has been thought necessary that measures should 
be undertaken to regulate motor transport, and 
control its use in the public service in the interests 
of public safety and convenience. The restriction 
of the number of vehicles, licensed to ply for hire, 
was put forward, to prevent undue competition 
between all the forms of transport, while statutory 
provisions, limiting the operation of motor services 
by the railways, it was thought, should be repealed. 
| A ten-year agreement has been entered into 
| between the Government of India and Messrs. 
| Tata, Sons, Limited, for the operation of a weekly 
air mail between Karachi and Madras, via Bombay, 
|connecting with the Imperial Airways’ service 
| between Karachi and London. It covers a mileage 
| of 1,320, and the service, which was started in 
| October, 1932, was operated with two De Havilland 
| Puss Moth aeroplanes, each capable of carrying a 
| load of 350 Ib. of mail at a cruising speed of 105 miles 
|per hour. A third machine of the same make, 
but of the Fox Moth type, has since been added to 
| the fleet. So far, provision has not been made for 
| the carrying of passengers. The Delhi Flying Club 
| operates a mail service between Karachi and Delhi, 
covering a distance of 690 miles. The Imperial 
Airways’ service from and to the United Kingdom 
showed only a slight increase last year in the carriage 
of air mails, but the passenger traffic increased 
| approximately 50 per cent. 

Rigid economies were shown last year in the 
purchases by the Indian Stores Department; as a 
result of this action, together with the help of 
| technical advice and suggestions, the quality of 
|the products of local industrues is expected to be 














valuable preferences are available for Indian produce | improved, and at the same time a powerful stimulus 
it may be anticipated that the United Kingdom | given to them. The widespread nature of the 
market will prove to be a still more valuable outlet depression has been reflected in heavily reduced 
for India’s exportable surplus, and that the per- imports of boilers, engines, electrical machinery. 
centage will probably increase. Such a state of) mining and general industrial plant for 1932-33, but 
affairs will be a development of very great value in | some improvement has been shown in the returns for 
binding together the economic interests of the two | the first nine months of the fiscal year now closing. in 
countries, to their mutual benefit. | consequence of largely-increased imports of sugar 





Though pressure has been applied from many | 
sides to encourage the Indian railways to undertake | 
a large programme of new construction and rehabi- 
litation, with the object of stimulating trade and | 
industry, and of putting them in a position to| 
meet a general business revival when it comes, it 
has not been found possible to embark upon such 
activities. It has been thought that, though an 
increase in the works programme might give some 
temporary stimulus to trade, unless it afforded | 
definite promise of remunerative return in the 
immediate future, it would saddle the railways | 
with an increase of debt, which would have to be 
met by increased fares and rates, and this would 
probably defeat the original purpose. Only the 
really essential works have, therefore, been con- 
sidered. These included the construction of the 
Chambal and Sindh bridges on the Great Indian | 
Peninsula Railway, which with the completion of 
relaying north of Jhansi, to be undertaken possibly 
in the next two years, will enable heavier engines, 
with consequent heavier loads, to run between 
Bombay and Delhi. By increasing the capacity of | 





the line, it is expected that operating will prove | 
' 





| sented. 


machinery, boilers and engines, which more than 
offset serious declines in electrical and mining 
machinery. During the past year the percentage 
value of boilers imported from the United Kingdom 
rose from 84 to 91, confirming the wisdom of the 
leading manufacturers of water-tube boilers in 
maintaining their efficient branch organisations. 
Shippers of Lancashire boilers are also well repre- 
The provision of plant for the recently- 
constructed sugar factories has afforded very useful 
business during a depressed period. The trade in 
engines testified to the severity of the financial 
stringency and industrial crisis, for the imports in 
1932-33 were less than a quarter of what they were 
in 1929-30. The fall was greatest in the case of 
railway locomotives. Fully 80 per cent. of the 
requirements were, however, obtained from the 
United Kingdom. America has the major share in 
the market for tractors, but ploughs and miscel- 
laneous types of agricultural machinery are obtain: d 
in most cases from the British Isles. Another line in 
which Home manufacturers are strongly entrenched. 
is mining machinery, but competition exists with the 
United States in oil-well equipment and plant for 
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| 
non-ferrous mining industries of Burma and else | posed of representatives of various industries, was 
where. Machine tools have shown a steady decline | to hold discussions with Polish industries and insti- 
in demand since 1927-28, when far-reaching improve- | tutions with the object of ascertaining in what 
ments were made in the railway workshops. The | directions the export trade of the United Kingdom to 


British suppliers are, however, strongly represented ; | Poland could be increased. The chairman was Sir | 


| also be of service in connection with the exhibition 
to be held in the autumn. In conclusion, he 
| Temarked that he hoped for the prosperity of the 
|machine-tool trade because, if that trade were 
prosperous, others were also. Mr. Alexander Ramsay, 








they secure 72 per cent. of the total trade, and 
should be able to improve their position still further 
when demand increases. Oil crushing and refining 
machinery and paper-mill plant have recently pro- 
vided good outlets for British producers. A large 
share was also obtained of the heavy refrigerating 
plants used in cold-storage depots; the United 
States nevertheless holds the premier position in all 
refrigeration plant, through the energetic way in 
which American manufacturers have met the 
demand for small machines for domestic purposes. 
In this sphere, and in air-conditioning plant, there 
are few markets in the world which present greater 
potentialities than India, and it is to be hoped that 
United Kingdom manufacturers will not delay too 
long a campaign aiming at securing an appropriate 
share, though, as yet, they cannot be said to have 
made any appreciable headway. 








NOTES. 
ELECTRICAL DEVELOPMENT. 


IlIness was the unfortunate reason why neither the 
President, Lord Ashfield, nor the recently-appointed 
executive chairman, Sir William Ray, attended 
the annual luncheon of the British Electrical 
Development Association, which was held at the 
Savoy Hotel, London, on Thursday, March 22, with 
the Rt. Hon. Lord Eltisley in the chair. Those 
present were, therefore, prevented from hearing 
how the reorganisation of this body was likely to 
affect its future activities, and were, instead, given 
with an account of what has happened in the 
immediate and more distant past. Proposing the 
toast of “‘ The Association,” the Minister of Trans- 
port, the Hon. Oliver Stanley, M.P., in a happily- 
worded speech, said that he learnt that one of the 
consequences of recent changes was that they were 
to have more money, and he therefore hoped that 
they would continue to carry out their task with at 
least the same enthusiasm as they had done in the 
past. He had been criticised for praising electrical 
methods, but he was less concerned with the rivalry 
between them and another industry than that the 
people of this country should have the best facilities 
which science could place at their disposal. At the 
present time, the emphasis was changing over from 
production to sales, and this was a matter with 
which the Electrical Development Association was 
particularly connected. It was satisfactory to know 
that the sales of electricity during the first two 
months of 1934 had exceeded those during the 
corresponding period of 1933 by 15 per cent., but 
this corresponded to a consumption of only about 
230 kWh. per head of population per annum. 
When it was remembered that the Weir report 
envisaged a consumption of 500 kWh. by 1941, it 
was obvious we had some way to go. The fallacy 


that electricity was a luxury must, therefore, be | 


exploded. That could only be done by demonstra- 
tion and propaganda. In reply, the Chairman re- 
ferred to the fact that the membership of the 


\ssociation was now drawn entirely from the supply: | 


branch of the industry. It was satisfactory to know 
that they had acquired 68 new members who were 
paying full-scale rates, and 31 others, since last 
July. The main purpose of the reorganisation had 
been achieved, and they were now assured of a 
steady income of not less than 60,0001. One problem 
in which they might take a part was in doing some- 
thing to decrease the appalling loss of life on the 
roads, for many of these accidents might be 
prevented by the replacement of obsolete systems 
of artificial lighting. 


| M.P., proposed the toast of the Association, and the 
response was made by Sir Alfred Herbert. Mr. 
Stirk proposed the toast of the new President, and 
Mr. Lang briefly acknowledged it. 


| Eugene Ramsden, O.B.E., while Messrs. A. Mullins 
and D. H. Lyal, of the Department of Overseas Trade, 
accompanied the mission as official members. The 
motor-vehicle industry was represented by Messrs. L. | 
Walton, W. E. Rootes, and A. O. Tookey ; the iron 
and steel industry by Mr. J. I. Piggott, C.B.E., | 
the woodworking and agricultural-machinery indus- 
tries by Messrs. J. C. Robinson and J. A. Goodwyn, 
respectively ; the electrical goods and apparatus 
industry by Mr. W. G. Bass; the Welsh tin-plate 
industry by Sir Edgar Jones, K.B.E.; and the 
Federation of British Industries by Mr. C. F. I. 
Ramsden, who was accompanied by Mr. Szyman- 
owski. The mission returned to this country after|new undertakings of magnitude were initiated 
a stay of seven days in Poland, and, on March 22,|during the period covered, though installations 
a meeting was held at the Department of Overseas | aggregating 270,210 h.p. were completed, bringing 
Trade, London, at which statements on the work of the total now in operation up to 7,332,070 h.p. 
the mission were made. Sir Eugene Ramsden said | Several stations are, however, at present under 
that all the members had received a most cordial | construction and these figures should therefore be 
reception wherever they had gone in Poland. At | increased during the present year. On the other 
present, the balance of trade was very much in the | hand, it is encouraging to note that the demand 
favour of Poland, the ratio of imports from Great | is once more rising. Though the actual figures 
Britain, to exports to this country, being of the order | are not given, it is stated that every month from 
of 2} to 6. The Polish Government and people |May onward showed a substantial improvement 
appreciated this, and desired that the gap should be ;over the corresponding period of 1932, and that 
lessened. All the industries represented would | the outputs in July, August, September and October 
benefit as a result of the efforts of the mission, and, | were higher than has ever been recorded in those 


Hypro-ELectric ProGRess 1N CANADA. 


The construction of new hydro-electric plants, 
which has been a feature of Canadian electrical 
development since the war, seems, for the moment 
to have nearly ceased. According to the review 
for the year 1933, which has been prepared by 
the Dominion Water Power and Hydrometric 
Bureau of the Department of the Interior, no 





in particular, the prospects of the motor-car industry 
had been considerably improved. In this connec- | 
tion, the oft-repeated statement that Polish roads 


| months. October, in fact, constituted a record for 
any month, and if this progress was continued 
during November and December the output for 











| 


were very bad was much exaggerated ; actually all|the year should not be much short of 1930, which 
types of cars were in everyday use. The present | now constitutes the high-water mark. While the 
duties on imported motor vehicles however, were gain has been general throughout the Dominion, 
extremely high. Mr. Mullins said that every section | it has been most pronounced in Ontario and Quebec. 
of the mission had had an opportunity of meeting | The largest station to be put into operation during 
all the important actual or potential users of United the year was at Masson on the Liévre river, Quebec. 
Kingdom goods, and the conversations which had | This consists of a dam and intake 1,050 ft. long, a 
taken place would undoubtedly facilitate further | tunnel 6,060 ft. long, and a power station containing 
negotiations. It was also stated at the meeting that | four 34,000-h.p. turbines, which operate under an 
there was a wide field for electrical and wireless effective head of 185 ft. The Shawinigan Water and 
goods not at present manufactured in Poland. Power Company is about to complete an 80,000-h.p. 
on | station at Rapide Blanc on the St. Maurice River 

Tue Macatne-Toor Inpustry. jin the same province, and a further 80,000 h.p. 

A pleasing feature of the annual dinner of the | Should be available by the end of the year. The 
|Machine Tool Trades Association, held at the | capacity of the Beauharnois plant was increased 
| Trocadero Restaurant on Wednesday, March 21, | from 68,000 h.p. to 133,000 h.p., and the company 
| was the presentation of a handsome silver tray and | Of that name is also building a 500,000-h.p. station 
tea set to Sir Alfred Herbert, K.B.E., the late |0n the Coteau Rapids on the St. Lawrence River. 


| President of the Association. The presentation | In a further statement issued by the Bureau it is 


| was made by the new President, Ex-Provost W. B, | mentioned that the total available water power of 
| kone J.P., who occupied the chair, and in the | the Dominions is 20,347,000 h.p. under conditions 
| course of his remarks said he was conscious of the | Of ordinary normal flow and that 33,617,000 h.p. 
|regret felt by many members when they heard | @re available for six months of the year. Of the 


|Sir Alfred’s resignation was final. The Association | total now utilised 6,380,691 h.p., or 87 per cent., 


had before it the most important exhibition it had | 4T installed in public generating stations and 
‘ever held, and Sir Alfred had given his assurance | 600,996 h.p., or 8-2 per cent., in pulp and paper 
| that his great experience and valuable co-operation | mills. The remaining 350,383 h.p., or 4:8 per cent., 
| would be at his, the new President’s, disposal. In | ate accounted for by other privately-owned plant. 
the course of his reply, Sir Alfred said he appreciated It is added that more than 98 per cent., of the 
‘the gift the more because his retirement was the electricity generated in the public stations of the 
result of a difference of opinion, and it showed country is produced by water power. 

|that the members were big enough not to allow} A : 

that to affect their personal friendships. For twenty- Tae Ixstirution oF STRUCTURAL ENGINEERS. 
|two years he had been Chairman and President of| The granting of a Royal Charter of incorporation 
|the Association, which had grown to a position of| to a technical institution, constituting as it does 
|great importance. The members naturally had | official recognition of the importance of its work, 
| many interests in common, and could take united | is a prominent landmark in the history of the body 
|action for the benefit of the trade, although com-|so honoured. The latest society to receive this 
| petition was valuable in business. Mr. J. H. | signal mark of national appreciation at the hands of 
|Goddard proposed the toast of “Our Guests,” | H.M. the King and the Privy Council is the Institu- 
|and in the course of his speech expressed approval | tion of Structural Engineers, and the first public 
lof the Trade Agreement between this country and | announcement relating thereto was made by the 
| Russia, and of the work of the Department of | President, Major A. H. 8. Waters, V.C., D.S.O., 
‘Overseas Trade. Responses were made by His M.C., at the annual dinner of the Institution, held 
Excellency Mons. J. Maisky, Ambassador of the at the Dorchester Hotel, Park-lane, on Friday, 


































ANGLO-PoLisH COMMERCE. 'U.SS.R., and by Sir Edward Crowe, K.C.M.G., 

\s a result of preliminary conversations which Comptroller General of the Department of Overseas 
took place in Warsaw between representatives of the | Trade. The latter in the course of a most felicitous 
Polish Government and Polish industries, and Mr. speech, invited the members to make more use of 
Arthur Mullins, C.B.E., the Commissioner of the | his Department. When the overseas officers of 
Overseas Trade Development Council, a United | the Department travelled round the country, he 
Kingdom trade mission was constituted, and, as|said, the members should take steps to ensure an | 
stated recently in our columns, proceeded to Poland | interview with them, as they could often be of | 
on March 6. The aim of the mission, which was com- | considerable assistance. The Department might | 


March 23. The matter was again referred to by 
the Minister of Health, Sir Edward Hilton Young, 
P.C., G.B.E., when proposing the toast to the 
Institution. He expressed his gratification—which 
we feel sure, was shared by all the guests assembled 
—at being present on the occasion of the announce- 
ment of the grant of the Royal Charter to the 
Institution. A great part of Sir Edward’s speech 
dealt with housing in overcrowded districts, and he 
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GEMELNSCHAFT WESTDEUTSCHER BOHRMASCHIN 


gave an outline of the Government’s programme in 
this connection. The main object, he stated, was the 
rebuilding of the badly-planned, overcrowded dis- 
tricts of wage-earners’ houses in the inner areas of 
our towns. The old bad central portions in our 
cities must be re-developed, and the re-development 
must needs include a substantial measure of building 
upwards in flats. The technique of flat building, so 
as to preserve amenities and health, had made great 
strides in recent years, and the advance had been 
largely the result of improvements in the quality 
and design of steel framework and concrete building. 
The best possible designs for flats, in accordance 
with the most advanced technique, must be made 
ready. He was forming a committee of technical 
experts to assist this purpose, and in this he 
would invite the co-operation of the Institution. In 
his response to the toast, Major Waters assured 
Sir Hilton Young that the Institution would be 
entirely at his disposal in connection with the 
suggested building programme. Professor Sir 
Thomas Hudson Beare, in proposing the toast to 
the Houses of Parliament, considered that our 
Parliament was overworked and that more Grand 
Committees should be appointed to discuss details, 
leaving the House of Commons and the House of 
Lords to deal with underlying principles. In the 
course of his reply te this toast, the Bishop of 
Birmingham dealt with the evils of overcrowding in 
cities and emphasised that all persons born should 
be accorded not only a good education, but decent 
living accommodation. Dr. E. L. Burgin, M.P., 
who also replied, made a witty speech in which he 
said that there were already quite a number of 
Grand committees at work in the House of Commons. 
His concluding statement, that the Institution 
could teach members of the Houses of Parliament 
little about stresses and strains and scaffolding, 
aroused much amusement. The toast to the guests 
was proposed by Mr. R. H. Harry Stanger, and 
responded to by Sir John Haslam, M.P. 














ENFABRIKEN,. 


MACHINE TOOLS AT THE LEIPZIG 
FAIR. 
(Continued from page 357.) 

In our -last issue, we gave, on page 356, an 
account of the general features of the machine 
tool section of the recent Leipzig Fair and follow 
it up by more particular reference to a few of some 
possessing novel features. 


The electrically-operated sensitive drill shown in | 


Fig. 1, above, is notable for the ingenious manner 
in which a friction drive has been employed to give, 
between fixed limits, an infinitely variable speéd 
range. The machine was shown by Messrs. Webo 
Gemeinschaft Westdeutscher Bohrmaschinenfab- 
riken, Erkrath, Diisseldorf, and is made either as a 
bench drill, as shown, or mounted on a column with 
an adjustable table. The motor A is suspended 
from a pivot on which it can be swung so that its 
axis traverses a vertical plane. The driving disc 
B on the motor spindle is formed with a curved 
under-surface and is made of a special material 
called “ Turbax.” It makes contact with a flat 
cone C on the drill spindle. When the motor is in 
the vertical position, as shown by full lines, the 
drive is transmitted at the edge of the cone and the 
spindle rotates at its lowest speed. Tilting the 
motor to the position shown by the dotted lines 
shifts the point of contact to the inner part of the 
cone, when the spindle is rotating at its maximum 
speed. Intermediate positions of the motor give 
speeds dependent on the ratio of the diameters of 
the circles of contact of the driving and driven 
cones. The tilting of the motor is effected by the 
screw D, provided with a knurled knob and actua- 
ting a sleeve the extreme end of which bears against 
the motor body. A rack cut on the sleeve meshes 
with a pinion the shaft of which is provided with a 
pointer moving over a graduated scale indicating 
definite speeds. The machine is supplied with a 


‘speed range of from 1,000 r.p.m. to 12,000 r.p.m., 
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Evectro-HypravuLtic AuToMATiIC MILLING MACHINE; 
Messrs. WANDERER-WERKE. 


or one of from 750 r.p.m. to 6,000 r.p.m. The 
| spindle is stopped, after the motor is switched off, 
| by the plunger brake E, which makes contact with 
| the under-side of the spindle cone. A fan attached 
to the spindle end above the cones prevents them 
from overheating. The machine is claimed to be 
noiseless in operation and the wear on the cones 
negligible. Al! rotating parts are dynamically 
balanced. The capacity of the higher speed machines 
is that of drilling holes 6 mm. (0-236 in.) in diameter 
by 70 mm. (2-75 in.) in depth. The corresponding 
figures for the slower speed machines are 12 mm. 
(0-472 in.) in diameter by 100 mm. (3-93 in.) in 
depth. The feed is of the usual sensitive type given 
by a hand lever. 

Another firm, Messrs. Auerbach und Scheibe 
Akt.-Ges., Saalfeld, Saale, also showed a drilling 
machine with an infinitely variable speed range. 
The transmission gear in this machine employs the 
well-known variable-speed device in which pairs ol 
opposed cones on the driving and driven shafts are 
advanced or retracted along the shafts to give 
different ratios of driving and driven diameter. 
The novelty of the application in this case, however. 
lies in the adoption of a rigid steel ring in lieu of 
the conventual flexible belt between the two pairs 
of cones. The motor is directly coupled to the 
driving shaft and the drill spindle to the driven 
shaft. The gear is enclosed in a housing, and the 
ring and cones are splash-lubricated. Speed regu- 
lation is obtained by means of a hand wheel the 
shaft of which carries a pinion meshing with a rack 
connected to the sliding cones. A window in thé 
housing enables the degree of regulation to be 
observed. 

Messrs. Wanderer-Werke, Schénau, Chemnitz, 
showed a milling machine with electrical drive to the 
spindle, hydraulic table drive, and hydraulically- 
controlled vertical traverse of the spindle, &e. The 
| machine is illustrated in Fig. 2, above. As will 
' be appreciated the table is not adjustable as regards 
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Fie. 5. 


height, variation of depth of work being met by 
vertical traverse of the spindle, the adjustment of 
which is 220 mm. (8-66 in.). The table surface is 
375 mm, (14-76 in.) by 1,250 mm. (49-21 in.). The 
frame consists essentially of a base in two parts, 
one of which carries the table and the other a pair 
of columns between which the spindle head slides, 
This head is provided with a slide carrying the outer 
bearing brackets of the spindle so that different 
lengths of cutter can be fitted with a minimum of 
overhang. The motor is situated at the base and 
drives the oil pump for the hydraulic system as well 
as the spindle. The drive is transmitted to the 
latter through a multiple-dise clutch and a vertical 
shaft to a gear-box in the spindle head. The speed 
change gear-box is situated in the base, 18 spindle 
speeds, ranging from 15 r.p.m. to 750 r.p.m., being 
obtainable by the manipulation of the large hand- 
wheel and the small lever above it seen at the base 
of the columns. The direction of rotation can be 
reversed, The spindle is carried in double taper 
roller bearings. 

The table is hydraulically reciprocated, the piston 
having pressure admission on both sides so that cuts 
may be taken in either direction. The total travel 
18 $50 mm. (33-46 in.), and both rapid return and 
feed rates are provided, The former may be either 
2 m. (6-56 ft.) per minute or 8 m. (26-24 ft.) per 


MACHINE SET-UP FOR COPYING. 


Fie. 6. Formine Punca Brock. 


motion is engaged, whether in starting, spanning a 
gap in the work, or on the return stroke, the spindle 
head is raised automatically through a height of 
12 mm. (0-472 in.) and the spindle drive is dis- 
engaged. The normal automatic working cycle is 
as follows. The table is started by hand with the 
rapid motion, and the spindle commences to rotate, 
the spindle head then moves downwards to the 
predetermined height, which is fixed by a stop. On 
reaching this position it is locked, and the table 
speed then changes to the set feed rate. When the 
work has left the cutter, the spindle stops, the head 
is unlocked and is raised. The table then returns 
at the rapid rate and, on reaching its initial position, 
automatically stops. The feed and rapid motions, 
whether intermittent or continuous, can be either 
automatically controlled by means of table stops or 
by means of a hand lever. Further, the automatic 
controls of the spindle rotation, the vertical move- 
ment of the head, or the locking and unlocking of 
the head, can be separated if desired, that is, any 
one of the motions can be separately controlled or 
worked in any combination. 











Fig. 4. OPERATING Sipe oF MAcuHINE. 
Fies. 4 to 6. UniversaL Mintingc MACHINE ; 
Messrs. FriepRicH DEcKEL, 


itself rotated and traversed longitudinally at the 
speed required to give the correct pitch of screw. 
The cutter-spindle movement is derived from a 
master lead screw which is thus copied. The work 
is seen to the front of the machine in the illustra- 
tion. It is driven from the all-geared headstock 
to the left, which provides 12 speeds ranging from 
70 r.p.m. to 700 r.p.m. The master lead screw 
behind the work is on the same plane and parallel 
with it, and is also driven from the headstock. The 
saddle is traversed by a lead screw driven from a 
Norton-type gear-box providing six feed changes in 
fine steps. The direction of saddle travel can be 
reversed. The saddle, which slides on flat ways on 
the bed and has unusually long bearing surfaces, is 
furnished with vertical] slides carrying the cutter 
head, so that the cutter can be set to suit different 
diameters of work and depth of thread. The cutter 
position is determined by a vertical screw actuated 
by a large hand wheel, the periphery of which is 
graduated in divisions equivalent to changes in 
height of the cutter of 0-005 mm. (0-00019 in.). 
The axis of the cutter spindle is at right angles 
to the axes of the work and master lead screw. Its 
free end is carried in a bearing having longitudinal 
adjustment in an overarm. The setting of the face 
of the cutter relative to the axis of the work is 
effected by means of a gauge. The main part of 
the cutter spindle is carried in two adjustable plain 
bearings with a double-acting thrust ball bearing 
between them. The outer end of the spindle is 
provided with a worm wheel which meshes with 
the master lead screw. This worm wheel and the 
cutter have the same diameter of pitch circle, and 
the wheel is, of course, detachable to suit different 
cutter sizes. As the saddle is traversed longitu- 
dinally, the worm wheel rolls over the master lead- 
screw thread and the motion is reproduced in the 
cutter. The work rotates at relatively high speeds, 
and each tooth of the cutter removes only a small 
amount of metal. The pressures are, in conse- 
quence, low and heating is minimised, from which 
it follows that the cutting speeds may be high, 





The machine illustrated in Fig. 3, above, has 
been developed by Messrs. Neisser Eisengiesserei 
und Maschinenbauanstalt, Neisse, for the primary 
purpose of producing accurate lead screws, but it 
can also be used for profile work. The rolling- 


up to 60 m. (196-8 ft.) per minute being practicable. 
The gradual generation of the thread prevents the 
setting up of internal stresses, which, together with 
the fact that the work is solidly supported in a 
bush immediately under the cutter, is claimed to 








minute, and the latter ranges in infinite steps from 
ero to 1 m. (3-28 ft.) per minute. When the rapid 





generator principle is employed, the work being} give accurate 


concentric threads. As regards 


rotated against a circular toothed cutter which is| capacity, the machine will finish-cut a quadruple 
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thread on a lead screw 45 mm. (1-77 in.) in external 
diameter, 37 mm. (1-37 in.) in diameter at the 
bottom of the thread, and 115 mm. (4-52 in.) long 
in from 11 to 17 minutes. The chips and cooling 
lubricant fall inside the bed, where the former 
are strained out and removed through a door at 
the end, the latter being recirculated. The carriage 
houses a central oiling system supplying oil to the 
various bearings as well as to the bed-ways and feed 
screw. Profiled work is done with formed cutters. 

In the universal milling machine shown in Figs. 
4 to 6, page 383, and exhibited by Messrs. Friedrich 
Deckel, Munich, the leading feature of design is 
that of providing a sufficiently large number of 
movements to enable a variety of milling and boring 
operations to be carried out on a part without the 
necessity of re-setting it, a feature of particular value 
for the production of punches, dies and similar tools 
having irregular contour. In the first place it will 
be noticed that the machine consists essentially of 
a vertical column on the front of which the saddle 
carrying the table slides whilst on the top is the 
headstock. This latter has two spindles, one hori- 
zontal and one vertical. The vertical spindle is 
carried in & transmission gear housing bolted to the 
upper part of the headstock. It can be swivelled in 
a vertical plane. The horizontal spindle is carried 
in the lower part of the headstock, the vertical 
spindle being removed when it is in use. The head- 
stock is capable of horizontal traverse. The table 
saidle is capable of both vertical and horizontal 
traverse, and the table is mounted on a bracket 
which gives adjustments in three directions, viz., 
rotation of the table in a horizontal plane, and 
swivelling of the table to the horizontal round two 
axes at right angles to one another. 

The drive is by means of a 2-h.p. motor and is 
transmitted by vee belts to a main shaft near the 
top of the column. The main shaft works in a 
sliding gear-box which provides a range of speeds 
from 120 r.p.m. to 1,200 r.p.m. for the horizontal 
spindle and one from 190 r.p.m. to 1,900 r.p.m. 
for the vertical spindle. The table saddle has auto- 
matic feeds in both vertical and horizontal diree- 
tions, the range varying from 19 mm. (0-74 in.), 
to 160 mm. (6-29 in.) per minute. The traverse is 
automatically tripped, and the vertical and horizon- 
tal motions can take place either separately or in 
combination. The motions can also be hand- 
operated, as can that of the headstock. This hand 
control is used for such operations as that illustrated 
in Fig. 5, where a mould is shown being cut from a 
template the counter of which is followed by a 
tracer kept in contact with the several surfaces by 
hand manipulation of the headstock and saddle. 
The use of the horizontal spindle for forming a 
punch block is shown in Fig. 6. This is mounted on 
* special fixture which enables curved surfaces to 
be cut as shown, an overhung cutter being used. 
When support is needed for a horizontal cutter an 
overarm is fitted to the facing normally supporting 
the housing for the vertical spindle. Boring and 
allied operations are done by appropriate attach- 
ments on the horizontal spindle. When the machine 
is used for jig boring, without preliminary marking 
off, the necessary measurements are made by insert- 
ing precision gauge blocks in the brackets seen below 
the headstock and the saddle in Fig. 4, the accuracy 
of contact being determined by dial gauges. 


(To be continued.) 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Tue Spring Meetin: of the Institution of Naval 
Architects was held in the lecture hall of the Royal 
Society of Arts, John-street, Adelphi, London, 
W.C.2, commencing on Wednesday morning, March 
21, and concluding on Friday, March 23. The annual 
dinner was held in the Grand Hall of the Connaught 
Rooms, on Wednesday, March 21, and is referred to 
below. At the Wednesday morning meeting, Lord 
Stonehaven occupied the chair and called upon the 
secretary, Mr. R. W. Dana, to read the Annual 
Report of the Council. 


RgpPorT OF THE COUNCIL. 


The report first referred to the fact that the 
membership had suffered from the continued depres- 
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sion in shipbuilding and marine engineering, having 
fallen from 2,649 in 1933 to 2,567 at the present 
time. Death, the report continued, had taken a 
heavy toll of the distinguished members of the 
Institution, among them being H.M. the King of 
the Belgians, Admiral of the Fleet Lord Wester 
Wemyss, Sir John H. Biles, Mr. Francis Henderson, 
and Dr. J. T. Milton. 

In recognition of his long and valued services on 
the Council, Sir Thomas Bell, K.B.E., had been 
elected honorary vice-president, and in response to 
a suggestion from members resident abroad, the 
Council had nominated, both in the Dominions and 
in foreign countries, honorary corresponding mem- 
bers in order to further the interests of the Institution 
in the districts in which they resided, and to en- 
courage suitable candidates to come up for election. 
A list of some 60 members so selected was appended 
to the report. 

The work carried out by the William Froude 
Laboratory, it was stated, had increased in con- 
sequence of a revival of interest in shipbuilding, 
and also owing to the completion of the new tank 
for high-speed work. The Lithgow propeller 
tunnel, it was hoped, would be available for propeller 
testing this year. The Advisory Committee were 
making their annual appeal for contributions to the 
research fund and the Council of the Institution 
wished to urge members to use their influence with 
shipbuilding and other firms to contribute liberally 
to this fund. With regard to finance, the report 
stated that the revenue of the Institution had 
naturally suffered from the reduction in the number 
of members. The expenditure, however, was still 
well within the total of the receipts, and the financial 
position was sound. The audited accounts of the 
Institution, and of various funds administered by 
the Council, were appended to the report. 

Arrangements were being made to hold a summer 
meeting in London from July 10 to 13, when a 
conference of tank superintendents from the various 
establishments engaged in ship resistance and pro- 
pulsion problems in different countries would be 
held. The report contained a list of the represen- 
tatives of the Institution on other bodies elected 
during the past year, and gave the results of the 
scholarship examinations held in 1933 and particu- 
lars of scholarships offered for competition in the 
current year. The Institution Medal for the past 
year was awarded to Eng.-Capt. 8. R. Dight, R. N., 
for his paper entitled ““ Naval Water-Tube Boilers : 
Experiments and Shop Trials,” and the Premium 
to Dr. G. Hughes, for his paper on “ The Effect of 
Wind on Ship Performance. ” A total of five higher 
and 37 ordinary National Certificates in Naval 
Architecture had been awarded during the year. In 
connection with the Benevolent Fund, further 
donations were invited to assist in building up a 
reserve for future contingencies. 

Sir Charles Sanders, hon. treasurer, afterwards 
explained the accounts, and the report and accounts 
were put to the meeting and passed. The sec- 
retary then read a list of officers elected by ballot 
as follows: Vice-President, Mr. A. E. Doxford ; 
Members of Council: Messrs. J. L. Adam, John 
Austin, G. W. Barr, John T. Batey, Engineer Rear 
Admiral R. Beeman, C.M.G., Mr. John Black, 
Dr. S. F. Dorey, Messrs. Sterry B. Freeman, W. H. 
McMenemey, and W. R. G. Whiting. The three 
vacancies for Associate Members of Council were 
filled by Professor G. A. R. Callender, Mr. Robert 
Clark and Sir Charles Sanders; the latter was also 
elected hon. treasurer. A list of the names of 
the existing officers, including Lord Stonehaven as 
president, and 15 vice-presidents, was read by the 
secretary and approved by the meeting. After 
expressing his appreciation of the confidence shown 
in him, Lord Stonehaven proceeded to the next 
item on the agenda which was the presentation of the 
Institution Gold Medal to Eng. Capt. 8S. R. Dight 
and the Premium to Dr. G. Hughes, as mentioned 
in the report. Both the prize winners were present, 
and were handed the awards by the President, who 
then delivered his address. 


PRESIDENTIAL ADDRESS. 
Lord Stonehaven first referred to the losses 


suffered by the Institution from the deaths of some 





of its distinguished members, paying a personal 
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tribute to the work of the late Sir John Biles both 
for naval architecture in general and for the Institu- 
tion in particular. He pointed out that, in spite of 
the bad times through which the shipbuilding 
industry had been passing, noteworthy develop- 
ments had been made both in ship construction and 
engine design. New forms of hull based on theoreti- 
cal considerations and practical experience had made 
their appearance. High-speed skimming boats 
had broken fresh records and methods of ship 
construction had been widely influenced by the 
employment of welding to a far greater extent than 
was formerly thought to be possible. Engineers 
had been no less active than naval architects, and 
economies had been effected by improvements in 
engine design, the increase in steam pressure, the 
extended use of superheating, and the development 
of turbo-electric propulsion. The difficult question 
of how far improvements in fuel economy could 
justify heavier initial outlay and to what extent 
reliability in service should offset a sacrifice in 
efficiency, were still left to the shipowner to decide. 
Notable improvements had been effected and the 
ship of to-day, whether tramp or liner, could 
justify the policy of replacement on economic 
grounds. It had recently been stated that 8,000 tons 
of cargo could be carried 7,000 miles at 10 knots for 
an expenditure of 3007. on coal, and the opinion 
was expressed that the cost of transport within the 
Empire would be reduced to one-half of what it 
was in 1914 if the tramp steamer were allowed to 
develop. 

The industry, Lord Stonehaven continued, owed 
a debt of gratitude to the Department of Scientific 
and Industrial Research. The scheme of Govern- 
ment assistance in the form of doubling the sum 
raised for research by private initiative had proved 
a sound one, tending to stimulate and not to stifle 
individual effort. The same could not be said 
of subsidies which, in effect, must sooner or later 
produce stagnation and deadlock, since they took 
the form of giving something for nothing to the 
selected industry while tending to paralyse inter- 
national trade by setting up artificial barriers which 
in the long run could only slow down the machinery 
of international trade on which the prosperity of 
the world must ultimately depend. There were, 
however, times when the introduction of subsidies 
for particular industries was the only means of 
retaliation against subsidised competition. He 
thought, in fact, that the time had come when, 
just as free trade principles had to be abandoned in 
favour of moderate tariffs, so the resistance to subsi- 
dies must give way before the pressing needs of the 
moment. As the ultimate effects of such a policy 
came to be recognised by Continental and other 
nations, we might see a desire to return to more 
normal conditions and we should then have some- 
thing to bargain with so that our commercial 
balance might be maintained. 

The decision of the Government to furnish the 
necessary financial assistance to the Cunard and 
White Star merger to enable them to proceed with 
the completion of the giant passenger ship, and to 
take steps for a similar ship to be laid down in the 
near future, had been welcomed whole-heartedly 
by the whole shipbuilding community, Important 
orders had also been placed by other leading ship- 
ping lines, so that our Empire communications would 
be supplied in the near future with up-to-date vessels 
capable of showing our flag to advantage in the 
farthest as well as the nearest of the Seven 
Seas. 

It remained to provide in future Navy Estimates 
that measure of security for these mercantile 
vessels which their importance to our trade routes 
demanded. We were limited in the construction o! 
battleships by the terms of the Treaty of Washing- 
ton, and with regard to cruisers by those of the 
Treaty of London. The arrangements made under 
both these treaties came to an end in 1936, and 
next year the nations concerned would assemble to 
discuss the arrangements which would take their 
place. He hoped that when that time came, the 
vital interests of the nation would still be in the 
competent hands of the present Board of Admiralty. 

In conclusion, Lord Stonehaven remarked, a ship 
remained one of the most baffling and fascinating 
problems set for the ingenuity of man, and he asked 
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the members to turn their minds once more to the 
solution of some of the many problems presented. 


AIRCRAFT CARRIERS. 

The first paper on the programme was one 
by Sir Arthur W. Johns, K.C.B., C.B.E., on 
Aircraft Carriers, which is reprinted, in abridged 
form, on page 387 of this issue. The dis- 
cussion was opened by Sir Eustace 'Tennyson 
d’Eyncourt, who said that the paper gave the 
best description of the inception, development 
and evolution of aircraft carriers that had yet 
appeared in print. The designer and constructor 
of these vessels had been very much hampered by 
having to adapt old ships for this purpose, and by 
being obliged to embody in them requirements of 
an experimental character. Their difficulties were 
increased by the provisions of the Washington and 
London ‘Treaties. In such adaptations many 
important considerations had to be taken into 
account. Clear flying decks were essential and 
air currents and exhaust gases had to be allowed 
for, so that there was the least interference with 
flight. Then there were the questions of stability 
and of the strength of the ship as a whole. The 
latter was especially important, because the hangars 
might be several hundred feet long, occupy two- 
thirds or more of the width of the ship, and be 20 ft. 
high. Moreover, the space inside them must be 
quite clear. He thought that the Furious was an 
outstanding example of a ship which had been 
modified more completely and more often than 
any other vessel, and the same applied, though to 
a less extent, to the Courageous and the Glorious. 
These vessels began as very fast cruisers for pur- 
suing commerce raiders, and carried a small number 
of big guns. When this menace ceased, the Furious 
was provided first with a short flying-off deck 
forward, then with a flying-on deck aft, and next 
with flying-off and on decks both fore and aft. 

He believed similar changes had been made in the 
Saratoga and Lexington and that the ultimate cost 
of each was 10,000,000/. Our ships had cost 
nothing like as much. In the case of the Hermes 
which, as Sir Arthur had pointed out, was the 
only British vessel that had been designed from 
the start as an aircraft carrier, the instructions 
were to combine all the requirements in as small 
and economical space as possible. Although she 
proved efficient, she suffered from the disadvantage 
of being too short, and a length of at least 700 ft., 
and not 600 ft., should be aimed at. The big ship 
made a steadier platform than the small, her 
pitching was of less amplitude and angle, and this 
helped the operations of flying on and off. Whether 


the flush or the island deck was better was still in | planes, to establish an independent depot from 


dispute, but on the whole, the advantage lay with 
the island. Less room was taken up by the funnels, 
there was more space in the hangars, and more 
aircraft could therefore be carried. The pilots 
preferred the island on one side as it gave them 
a better idea of the height they were above deck. 
It had, however, the disadvantage of restricting the 
space which had to be allowed for the wings in 
flying-on. As the First Lord had recently pointed 
out, the necessity for efficient aircraft-carriers was 
becoming more and more apparent, as they provided 
an advanced base for aircraft of every description. 
An essential was high speed, as being vulnerable 
craft they must not only be able to keep up with 
the fleet, but to escape from the enemy. 

Captain H. S. Howard said he was particularly 
interested in Sir Arthur’s comments on the relative 
wivantages of the island and flush-deck types of 
carrier. The Ranger was the first of the United 
States carriers to be designed as such, and her plans 
were meticulously scrutinised by both the naval 
and aviation personnel. As a result, she was 
constructed as a flush-deck ship and, in order that 
the length of the smoke-disposal pipes might be as 
short as possible, the boiler rooms were placed right 
ait and the pipes themselves were of the same 
hinged pattern as those used on the Langley. 
Experience, however, showed that an island was so 
desirable a feature of a carrier, both from the points 
of view of navigation and aircraft, that she was con- 
verted, though he was not acquainted with the actual 
details of the new arrangements. Sir Arthur had 
endeavoured to compare the number of aeroplanes 


| proposal to build aircraft carriers was not at first 


| construction of the Eagle. 


|have an all-clear deck. The first demand lost 
| sight of the fact that the cruisers were already the 
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carried by the different carriers, and had pointed out 
how difficult such a comparison was. Capt. 
Howard said he thought it was impossible, 
owing to the rapid development of air policy. At 
the time the carrier was being built that policy 
might dictate that some particular proportion of 
bombers, fighters and other types was to be carried, 
but before she was finished something might have 
occurred to change that proportion; and in any 
event it would certainly be altered before she had 
been long in service. In considering designs, the 
| practice had, therefore, been inaugurated in the 
| United States of basing carrying capacity on hangar 
| capacity and rating the latter on floor area in com- 
bination with a given head room. Referring to Sir 
| Eustace Tennyson d’Eyncourt’s remarks on the 
| cost of the Lexington and Saratoga, he thought the 
figure for each was 45,000,000 dols. They were 
both increased in size to render them suitable as 
aircraft carriers and then reduced to bring them 
| within the terms of the Washington Treaty. One 
\interesting point about them was that the flight 
deck formed part of the structure of the ship and 
consisted of a deep girder with an upper and lower 
flange. This had to be provided with a number of 
holes for lifts and other purposes and its ultimate 
strength was therefore a matter of some concern 
to those responsible. 

Wing-Commander T. R. Cave-Browne-Cave said 
| that in aircraft-carrier design high speed was essen- 
tial and the ability of aircraft to land on them 
| would be increased by the use of a broad flat stern. 
Such sterns were characteristic of motor boats, and 
|he had noticed their rise and fall was very small, 
|even when they were moving rapidly through rough 
water. The provision of trailing screens and the 
|mounting of cranes were also much easier than 
with a cruiser stern, as the height from the sea was 
| smaller and the swinging due to rolling less. There 
|was a strong case for the employmenteof light 
internal-combustion engines as propelling machinery, 
|on the lines suggested by Mr. Ricardo. This would 
|obviate having to deal with large volumes of gases, 
and would conform to the employment of a broad 
stern and numerous propellers. At the same time 
it would enable high speeds to be obtained. 

Mr. J. H. Narbeth described the paper as timely, 
in view of the fact that another aircraft carrier 
was to be laid down. He thought, however, that 
the discussion might have been more lively if their 
Lordships had allowed the design of this ship to be 
exhibited. He was glad that the Ark Royal still 
remained a serviceable unit of the Fleet. A few 
| years ago she was sent away in company with a 
| floating dock, specially constructed to dock sea- 








| which exercises were carried out. The value of 
such a combination for expeditions of this character 
|should not be forgotten when seeking for the best 
design for a large aircraft carrier. Although the 


favourably received, experience with the Argus 
soon established their practicability, and led to the 


the demands were made that she should be at least 


three knots faster than the fastest cruiser in the | carriers had not been mentioned. 





gear was on the aircraft itself, and hydraulic brakes 
had been suggested for this purpose. Such a 
development was of first-rate importance, for as 
time went on, aeroplanes of greatly increased weight 
would be used, and it would, therefore, be desirable 
to solve the arresting problem without encumbering 
the deck. He noticed from the First Lord’s recent 
statement that steady progress was being made 
with the installation of catapults. These, combined 
with arresting gear on the plane, would go a long 
way to solve the problem of air mail services. 

Mr. H. E. Wimperis dealt with the effect of changes 
in aircraft on the design of aircraft carriers. At 
the present time, the ratio between the maximum 
speed and slowest horizontal speed of aircraft was 
about 3 to 1, but if speeds were increased, it might 
rise to, say,4to 1. With the moving-mast autogyro 
a ratio of 10 to 1 was claimed. He would like to 
know what the Director of Naval Construction 
thought was the right design of aircraft carrier for 
such conditions. It would mean that it would be 
possible to take off with the ship stationary and in 
a dead calm. 

Wing-Commander T. Boothby said that during 
recent manceuvres in the Mediterranean neither side 
was able to use its aircraft carriers owing to the 
bad sea conditions, and that gave rise to doubt 
whether more could not be done with the airship. 
The present aircraft carrier had an average tonnage 
of 19,000, a speed of 27 knots, accommodation for 
31 aeroplanes, and cost 3,300,000/. An airship 
would carry five aeroplanes and cost 280,000/. 
It also only required five men to look after each 
aeroplane as against 27 men on an aircraft carrier. 

Mr. H. G. Williams pointed out that the conditions 
with regard to aircraft carrier design were the same 
as they were ten years ago. This was only to be 
expected since the type of aircraft had not altered. 
He noticed a steadily increasing bias towards the 
island type, and the subordination of armament to 
aircraft requirements. A tonnage of 20,000, and 
a speed of 34 knots, however, augured a great 
improvement in the propelling machinery, and 
could not have been obtained ten years ago. He 
noticed that there was no suggestion that the aircraft 
carrier should be anything but an auxiliary, or that 
it should in any circumstances replace the capital 
ship or cruisers. 

Sir Arthur Johns, in the course of a brief reply, 
said that he was sorry to hear from Capt. Howard 
that no aeroplanes were carried on the flight deck 
of American aircraft carriers, as he had always 
thought this was an explanation of the large number 
shipped. The reduction in the volume of gases 
by using internal-combustion engines would not be 
very great. He was glad to hear that experiments 
were being made with brakes on aircraft, as this 
would save a little weight on the ship, and would be 
welcome. The height of an autogyro might make 
its storage difficult, as even the height of an ordinary 
machine was a determining factor. To carry on 
airships as many aircraft as aircraft carriers did 


While she was building | would require a large number of the former. He had 


been surprised that the extreme ugliness of aircraft 
They had been 


fleet, so that she could be sent off to pick up aircraft | rightly called the Cinderellas of the Fleet, but they 
without delaying the squadron, and that she should | were the ugly sisters as well. 


fastest ships that could be built, but it led to the 


AnnvAaL DINNER. 
The annual dinner took place on Wednesday 


decision to spend large sums of money in providing | evening under the chairmanship of the President, 
ships, such as the Hermes and the re-constructed |The Rt. Hon. Lord Stonehaven, who, after the 
Furious. As regards the second demand, the Eagle | loyal toasts, proposed that of “The Royal Navy.” 
was built with a long thin island on the extreme star-|_In reviewing the condition of the Service, Lord 
board side which, although it interfered with clear | Stonehaven pointed out that the Navy of 1931 was 
landing, enabled the pilot of an approaching machine | but a shadow of that of 1914; the tonnage had been 
to appreciate his position in three dimensions. As | reduced by 42 per cent., the personnel by 35 per 


the result of adaptation, however, there was a|cent., and the estimates by 10,000,000/. 


These 


general agreement that the Furious should, if| figures represented an unparalleled lead in dis- 


possible, have an all-clear deck. 


While, on the | armament. 


The estimates since 1931 had been more 


whole, she had been a success, it was interesting | satisfactory, and if the present efforts for disarma- 
to know that in the later vessels, the island had | ment failed, no nation could assert that in securing 
re-appeared. Experiments indicated that such an | her own national safety Great Britain was menacing 
island could be built without serious interference |it. The past had shown that a strong Britain had 





with the air currents, and that by carrying the | been a strong guarantee for peace. Admiral of the 
funnel up to a considerable height the gases would | Fleet Sir Roger J. B. Keyes, M.P., in reply, said he 
be discharged into regions through which it would | could not agree with the modern view that the 


not be necessary for the airman to pass. He was 





defence of the Empire was a matter for the Air 
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Service, and he thought that both the Institution 
and the Royal Corps of Naval Constructors would 
share his opinion. The rhetorical claim that Britain 
had ceased to be an island overlooked the facts 
that an army invading these shores could only be 
transported by water, and that most of the neces- 
saries of life in this country had to be carried by 
ships. Captain Sir Burton Chadwick, 
proposed the toast of “ The Mercantile Marine.” and 
first alluded to the greater interest, following the 
lead of H.M. the King and H.R.H. the Prince of 
Wales, now being taken in it. He believed this 
interest would grow further, and that in future the 
best of our British boys would be as proud to serve 
in the mercantile marine as they had been in the 
past to serve in the Royal Navy. He thought that 
the President of the Board of Trade had enough 
to do without having to attend to the state of 
merchant shipping, and he advocated the setting up 
of a separate Ministry of Marine. Sir Charles C. 
Barrie, M.P., replied and, after giving some figures 
relative to the importation of our foodstuffs and to 
the declining proportion of our merchant shipping 
on the world’s seus, pointed out that the growth of 
our rivals was mainly due to subsidies from their 
Governments. It was perhaps not realised that 
25 per cent. of our ‘ramp tonnage was laid up, 
and that our carrying capacity, once 40 per cent. 
of the world’s tonnage was now only 27-5 per 
cent. It might be that our Government would, 
in the future, be forced to follow suit, as the 
situation was out of the control of shipowners. The 
toast of “ The Institution of Naval Architects ” was 
proposed by Vice-Admiral C. M. Forbes, C.B., 
Third Sea Lord and Controller, who said he was 
convinced that the best ships in the world were still 
built in Great Britain. He supported his view by 


citing instances of the fine performance of naval 
vessels, and said he expected the new Cunarder to 
do equally well, and concluded by references to the 
valuable information contained in the Transactions 


lof the Institution. 


R.N.R.., | 








A happy reply by Lord Stone- 
haven ended the function. 


(To be continued.) 








THREE-CYLINDER 2-6-4 TYPE PAS- 
SENGER TANK LOCOMOTIVE FOR 
THE L.M.S.R. 


Tue annexed illustrations, Figs. 1 to 3, show a new 
type of passenger tank locomotive introduced on the 
London Midland and Scottish Railway by Mr. W. A. 
Stanier, the company’s Chief Mechanical Engineer. 
Thirty-seven of these engines are being built at Derby. 
They have three cylinders, are fitted with super- 
heaters, and are intended for suburban traffic requiring 
high acceleration. 

The cylinders are 16 in. in diameter by 26-in. stroke, 
the motion for the outside cylinders embodying the 
double type of slide bar, while the inside cylinder has 
a single slide bar, Walschaerts gear being employed. 
The coupling and connecting rods are of high-tensile 
molybdenum steel, the former being fluted, while the 
latter are plain. The balance weights in the wheels are 
built up of plates, the space between being filled with 
lead. The driving wheels are 5 ft. 9 in. in dia- 
meter. 

The leading end is carried on a two-wheeled truck 
having a radius bar 6 ft. 7} in. in length, the wheels 
being 3 ft. 34 in. in diameter. The trailing end is 
carried on a four-wheel bogie of the company’s standard 
type. Both leading and trailing bogies have spring 
check gear to control the side movement. 

The boiler has a tapered barrel, thus following the 
practice inaugurated recently with Mr. Stanier’s 2-6-0 
class illustrated in our issue of January 19 (page 76). 
The boiler barrel has a length of 11 ft. 10} in., the 
outside diameter at the front ring being 4 ft. 9 in., and 
at the firebox 5 ft. 3 in. The boiler has 12 large tubes, 
54 in. in outside diameter, and 145 tubes 1} in. in 
diameter, 12 ft. 3in. long between tube plates. These 
provide 1,011 sq. ft. of heating surface. The firebox 
has a further 137 sq. ft., making a total of water 
heating surface of 1,148 sq. ft. In addition, the 
superheating surface amounts to 160 sq. ft. The 





grate has an area of 25 sq. ft. The working pressure 
being 200 lb. per square inch, at 85 per cent. working 
dressure the tractive effort is 24,600 Ib. 

The boiler is fitted with a manifold, from which 
supplies are taken to the usual accessory services. 
Water is supplied to the boiler by one live-steam and 
one exhaust-steam injector. 

The bunker will take 3} tons of coal, and is con- 
spicuous for being narrowed at the top, so as to allow 
of a good view out of the rear windows of the cab. 
The water carried is 2,000 gallons. Mechanical sanding 
of the trickle type is provided, sand being delivered 
in front of the leading coupled wheels, and in front and 
behind the middle coupled wheels. Water de-sanding 
apparatus is also fitted, automatically coming into 
action, so that after sand has been used, the rails are 
cleaned with hot water, to prevent interference with 
track circuits. The total weight of the engine, light, 
is 74 tons 2 cwt., and in working order, 92 tons 5 cwt. 








ENGINEERING TRAINING AND 
EDUCATION. 

Training of Physics-Laboratory  Assistants.—The 
Institute of Physics has recently announced a scheme 
to meet the demand for trained and certificated 
laboratory and technical assistants in physics. Candi- 
dates for the Institute’s certificates must attend 
approved courses of instruction and pass examinations 
in accordance with the regulations issued. The 
Institute is prepared to recognise schemes of training 
for this purpose, conducted under approved conditions, 
submitted by any teaching centre, and it is under- 
stood that evening classes will be commenced in 
September in London. The courses are to be divided 
into four sections, respectively devoted to practical 
mathematics and physics, simple wood and metal 
work, glass blowing, and laboratory technique and 
organisation. To qualify for the award of a certificate, 
a candidate must, in addition to fulfilling certain other 
qualifications, have obtained an adequate standard on 
the first section and in any two of the three remaining 
sections. Further particulars and copies of the 
regulations and detailed syllabus may be obtained from 
the secretary of the Institute, 1, Lowther-gardens, 
Exhibition-road, London, S.W.7. 
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INTERCEPTING TRAP FOR 
SUCTION DREDGER. 


THE sphere is admittedly the simplest and strongest 
form for vessels submitted to pressure, but is trouble- 
some to construct, if of any considerable size, when 
the parts are riveted or bolted together. With welded 
joints, however, large spheres become quite practicable. 
The somewhat curious apparatus shown in the accom- 
panying illustration is an example of such welded 
construction. It is used as a trap to prevent boulders 
in the pipe line of a large suction dredger from reaching 
the pumps. The main sphere is 18 ft. in diameter, 
by 1} in. thick, the smaller one, carrying the branches, 
being 5 ft. in diameter. The trap is attached to the 
hull of the dredger by means of the bracketed flange 
near the base of the large sphere. The larger part is 
inside the vessel and the small part projects through 
the bottom of the hull so that the door in it opens into 
the sea. The small sphere contains a screen between 
the inlet and outlet branches, the underside of the 
screen opening directly into the large sphere. The 
pipe line between the cutter head and the pump is 
nterrupted by the trap, the cutter end and the pump 
end of the line being attached to the respective 
branches. Any large pieces of stone, small boulders, 
&c., which get past the cutter head are deflected by 
the screen into the large sphere. When this is full 
the vessel is disconnected from the pipe line, and run 
out to deep water, and the load is dropped through 
the door. 

After discharging, the door is closed and the vessel 
returns to its point of operation. The dredger is 
employed in the construction of the Cape Cod Canal. 
When working, the sphere is, of course, subjected to 
external atmospheric pressure due to the suction effect 
of the dredger pump. The small spoil is deposited 
on shore in the usual way. No separation of it and 
large &c., is necessary per se, the trap being 
fitted in order to prevent possible damage to the pump 
is the formation being dealt with is expected to contain 
a considerable amount of such stones. The trap was 
constructed by Messrs. The Graver Tank and Manu- 
facturing Corporation, Chicago, U.S.A., the shielded-arc 
process being used for welding. The several parts were 
formed in the shops, but the welding was done at the 
shipyard where the dredger was built, on account of 
the difficulties which would have attended the transport 
f such a bulky structure. The total weight is 31 tons. 
lt is stated that the shielded-arc process is particularly 
suitable for work of this kind as ordinary welding tends 
to distort plates of the size employed. As it was, 
onsiderable care had to be exercised but, as the illus- 
tration shows, perfect sphericity has been obtained. 
It will be remembered that the process protects the 
end of the electrode and the molten metal from atmos- 
pheric influence, by the formation of a deoxidising 
gaseous envelope. The welding equipment used was 


stones, 


AIRCRAFT CARRIERS.* 
By Str Artuur W. Jouns, K.C.B., C.B.E. 


THE leading navies have adopted the aircraft carrier 
as a necessary type of warship, and with the capital 
ship, the cruiser, and the destroyer, the newcomer has 
been limited by the Washington and London Treaties 
in unit displacement, in total displacement per navy, 
and in calibre of the main armament. The London 
Treaty defines an aircraft carrier as any surface vessel 
of war, whatever its displacement, designed for the 
specific and exclusive purpose of carrying aircraft, 
and so constructed that aircraft can be launched there- 
from and landed thereon. The calibre of gun mounted 
must not exceed 8 in., and by the Washington Treaty, 
the standard displacement must not exceed 27,000 tons. 
By the terms of the same Treaty the British Empire 
and the United States may each have a total tonnage 
of carriers of 135,000, Japan 81,000, and France and 
Italy 60,000 each. Those vessels, which were fitted 
out during the war and arranged so that aircraft 
could be flown off but not landed on, are now termed 
seaplane carriers.” The Albatross of the Royal 
Australian Navy, and Commandant Teste of the 
French Navy are the latest examples of this type. 
Their tonnage is not included in that allowed by the 
Washington Treaty. By the Washington Treaty, 
all aircraft carrier tonnage in existence or building on 
November 12, 1921, is considered experimental, and 
can be replaced within the total tonnage limit without 
regard to age. The Argus, Hermes, Eagle, and 
Furious of the British Empire, Langley of the U.S.A., 
and Hosho of Japan fall within this category. Carriers 
commenced af.er that date cannot be replaced until 
twenty years afier their completion. 

The germs of the design of the aircraft carrier—the 
flying-off deck forward, the landing-on deck aft, and 
the arresting gear on the latter, were embodied on 
the United States cruisers Birmingham and Pennsy]l- 
vania in 1910 and 1911, and were used by Ely to 
fly and land an aeroplane. In December, 1911 
Commander Samson repeated Ely’s exploit by flying 
off a sloping trackway built over the fore barbette and 
deck of the battleship Africa while at anchor at the 
Nore. The aircraft used by him was a Short biplane 
fitted with wheels, to which buoyancy air-bags had 
been fitted. In 1912, Commander Samson flew off 
similar tracks fitted in the battleships Hibernia and 
London when steaming at 10} to 12 knots. Landing-on 
was not attempted. These early experiences showed 
plainly that if aircraft were to be carried by the 
ordinary warship the platforms necessary for taking-off 
and landing-on would impose very serious restrictions 
on the main gun armament, and that seaplanes seemed 


“ 





the preferable type to employ, as they could take-off 
in a calm sea, and alight on the water when returning 
to the ship, or in the event of engine failure. The 


supplied by Messrs. The Lincoln Electric Company, platforms might therefore be omitted, the seaplanes 
Jeveland, Ohio, U.S.A., a firm represented in Great 
Britain by Messrs. Buck and Hickman, Limited, 2-6, 
Whitechapel-road, London, E.1. 


| 
| 








* Paper read before the Institution of Naval Archi- 
tects on Wednesday, March 21, 1934. 


Abridged. 


| being stowed amidships and hoisted in and out by 


derricks, 

In December, 1912, Messrs. Beardmore submitted 
to the Admiralty a design for a ‘‘ Parent Ship for Naval 
Aeroplanes and Torpedo-Boat Destroyers” which 
had been worked out very fully. The displacement was 
15,000 tons, length 430 ft., beam on water-line 82 ft., 
and speed 15 knots. The upper or flight deck—450 ft. 
long and 110 ft. wide—had side houses for a length of 
about 220 ft., through which the funnels, boiler- 
|and engine-room ventilators, &c., passed, and also 
housed six aeroplanes with wings spread, each in its 
own hangar. Four aeroplanes with wings detached 
were stowed in the forward hold and could be struck 
down or lifted out by either of the two forward cranes. 
Between the side houses was an open deck about 
| 50 ft. wide which could be closed in at the fore-end 
| by hinged inclined gates. If the open forecastle deck 
proved to be of insufficient length for an aircraft to 
fly off, it could start in the passageway. Similarly, 
aircraft landing on the quarter-deck might finish their 
flight in the passageway. Although in a calm sea very 
experienced pilots might find the width of passage 
adequate, yet it was evident that in a seaway a 50-ft. 
width was certainly on the small side, especially with 
a transverse form of ship whose rolling would be erratic 
and irregular. Six years later, Messrs. Beardmore 
completed the first aircraft carrier, the Argus, In the 
Navy Estimates for 1914-15, 81,0002. was included for a 
new ship “ for carrying seaplanes,” but its construction 
was anticipated by the purchase at the end of 1913 
of a merchant ship then under construction at the 
Blyth Shipbuilding Company’s works, which later was 
named Ark Royal. She was completely redesigned, 
amongst the alterations being the transfer of the 
propelling machinery from amidships to aft; the 
provision of a long hold for the stowage of seaplanes ; 
the cutting of a large hatch, 40 ft. by 30 ft. in the 
weather and main decks over the seaplane hold, and 
the protection of this hold by cellular water-spaces 
at the sides; the fitting of a crane on the upper deck 
on either side to deal with seaplanes in the hold or 
alongside the ship; the cutting down of the sheer 
of the forward weather deck and the removal of the 
anchor and cable gear to the deck below to facilitate 
the flying-off of aircraft; and the provision of work- 
shop spaces for repair work. As redesigned, the 
Ark Royal could accommodate ten seaplanes, had a 
clear level flying-off deck 103 ft. long, and numerous 
ballast tanks by the use of which the fiying-off deck 
could be given a slight slope forward. Laid down on 
November 7, 1913, the work of conversion was started 
in March, 1914, she was launched in September, and 
left Blyth on January 10, 1915. She was 353 ft. long, 
51 ft. beam, of 7,450 tons displacement, with a speed 
of 11 knots. Her speed was too low for fleet work 
but she is still in commission for experimental aircraft 
work. 

At the outbreak of war, the British Navy had no 
aircraft carriers, but Hermes was soon afterwards 
refitted with the trackway over the fore-deck and 
proceeded on service at Dover, but was sunk by an 
enemy submarine in October, 1914. Three cross- 
channel steamers, Empress, Engadine, and Riviera, 
were rapidly fitted out as seaplane carriers with 
improvised hangars at the stern and derricks for lifting 
the aircraft into and out of the water. Later Vindex 
(1915) and Manxman (1916) were taken over and 
converted with hangar and cranes for seaplanes aft and 
a hangar and flying-off platform for aeroplanes forward. 
Experience was showing that for services in the North 
Sea aeroplanes were preferable to seaplanes, the only 
advantage of the latter being their ability to alight on 
the water. The aeroplanes were fitted with air-bags on 
their under-carriage to keep them afloat. The 
Campania was purchased and fitted with a forward 
hangar to take ten seaplanes and a forward flying-off 
deck, 230 ft. long, from which seaplanes were launched 
with wheeled trucks under the floats. These trucks 
were detachable by the aviator when he had left the 
deck, but were later automatically freed by fittings on 
the deck. By the end of 1916 experience had shown 
that aeroplanes were superior to seaplanes, and that 
larger and faster carriers than those available were 
necessary for service in the North Sea in conjunction 
with the fast cruisers. With the larger and faster 
ships, landing-on of aircraft might be facilitated, this 
being an urgent necessity now that aeroplanes were 
to be more generally employed. In March, 1917, it 
was decided to convert the light cruiser Furious for 
this service. The forward barbette and guns were 
removed, and a flying-off platform, 228 ft. long and 
50 ft. wide, with a hangar immediately below, was 
fitted over the forecastle. It was hoped that landing-on 
would be feasible on such a large area, especially at the 
speed which the ship could attain. But while flying-off 
proved relatively easy, landing-on led to a fatal accident 
and was forbidden. In the autumn of 1917 it was 
decided to remove the after-turret and mainmast 





and fit a landing-on deck 284 ft. long and 70 ft. wide, 








388 





ENGINEERING. 


[MARCH 30, 1934. 








extending from the funnel to the after-end, with 
a hangar below. Aircraft successfully landed on this 
deck, although the disturbed air behind the funnel 
made the operation difficult. Furious was thus the 
first British warship to be converted into a complete 
aircraft carrier with flying-off and landing-on decks. 
These experiences with Furious were of great advan- 
tage in converting the Argus to an aircraft carrier. A 
flight deck was built extending nearly the whole 
length of the ship, and immediately under this, near 
the middle line, two horizontal funnel ducts were 
fitted, the smoke and gases being expelled at the sides 
aft by large suction fans. Below the ducts, a hangar 
330 ft. long, with a large lift for transport of aircraft 
from hangar to flight deck and vice versa, was installed, 
together with workshops and stores. Originally, 
small deck-houses on either side of the flight deck, with 
a navigating bridge spanning them, were a feature of the 
design, but after the difficulties in landing-on on the 
Furious deck, these deck erections in Argus were 
omitted, and a disappearing chart-house and navigating 
position fitted forward. The Argus was completed on 
September 16, 1918, the embodiment of all those ideas 
and experiences which had been so painfully acquired 
by the naval air arm during four years of war, and 
although too late to take an effective part in it, she 
was put to good use in trying out various proposals 
which were under consideration to improve landing 


conditions in aircraft carriers, which were then in course 


of construction or conversion. One of these was an 
arresting device whose purpose was to decelerate more 
rapidly the aircraft after it had landed on the deck.* 
A number of wires were stretched longitudinally over 
the flight deck, 9 in. apart and 15 in. above the deck, 
kept in position by light hinged hurdles which were 
knocked down by the wheels of the machine when 
passing them. When landed on the deck, hooks 
on the axle of the aircraft engaged a number of the 
wires and brought it to rest, at the same time preventing 
it moving too far towards the deck edge—a tendency 
which was very marked in an aircraft slowing down, 
when the rudder control became less effective. A satis- 
factory solution was obtained, and this gear was fitted 
and used in carriers until 1925, when it was removed 
and inclined palisades added at the deck edges to 
prevent aeroplanes which had made a bad landing 
going over the side. Mechanically-worked palisades 
at the deck edges for the latter purpose were also tried 
out on the Argus. Another interesting experiment was 
that of “ mocking-up ” a streamlined “island” on the 
starboard side, representing a vertical funnel with navi- 
gating bridge, &c., at its forward extremity, to ascertain 
its effect on the air currents over the flight deck. 

The order for the Hermes—the only British carrier 
originally designed as such—-was placed with Messrs. 
Armstrong in July, 1917, and towards the end of the 
same year the Chilean battleship Almirante Cochrane, 
then almost ready for launching at Messrs. Armstrong's, 
was purchased for conversion to a carrier and renamed 
Eagle. Both these vessels were completed at the 
dockyards in February, 1924, and both have full-length 
flight decks with an “island” on the starboard side, 
through which pass the funnel uptakes and mast, 
and from which navigation is effected. In both ships 
the after-end of the flight deck is carried to the after- 
end of the ship and gently curved downwards to 
obviate’eddying and danger of the undercarriage of an 
aircraft bringing up against the transverse edge of the 
deck. There still remained some little doubt as to the 
effect of the “island,” and the Furious, on her next 
conversion, was arranged as a flush-deck vessel with 
horizontal funnel ducts on either side under the flight 
deck and outside the hangar. She was the first 
British aircraft carrier to be fitted with two-storied 
hangars and with the flight deck not carried to the 
fore-end. The deck forming the floor of the upper 
hangar was carried to the fore-end of the ship and a 
slight downward slope given to it, forming a subsidiary 
flying-off deck. Courageous and Glorious were the 
last to be converted, and in these the “island” was 
reverted to, being made as short and placed as far 
forward as practicable. The flight deck is cut short 
as in Furious. 

It is of interest to compare the characteristics of 
British aircraft carriers with those of other navies, as 
given in the annexed tabl». Of fifteen completed, only 
four were designed originally as carriers, viz., Hermes, 
Hosho, Ranger, and Ryujo. Of those converted to 
carriers, Béarn, Eagle and Kaga were battleships ; 
Akagi, Lexington and Saratoga battle cruisers ; Coura- 
geous, Furious and Glorious lightly-armoured battle 
cruisers; Argus a mail and passenger ship; and 
Langley was the naval collier Jupiter, which Congress 
ordered to be converted in 1921. In ten carriers 
three British, four U.S.A., two Japanese, and the French 

there is one flight deck which extends over the whole 
length of ship or nearly so, whilst in the other five the 


* See “ Deck Flying,”” by Squadron-Leader Acland, 
Journal of Royal Aeronautical Society, May, 1931. 


| 

| flight deck is stopped at an appreciable distance 
| from the bow, thus allowing for a short flying-off deck 
below the main one. Different methods of aircraft 
operation account for these two arrangements of the 
decks. Eight of the carriers are of the “ island ” type, 
with the funnels, mast, navigating position, &c., on 
the starboard side of the flight deck; the remaining 
seven have the flush or clear type of flight deck. The 
United States Ranger, designed with a flush flight 
deck, has been altered to the “island” type during 
construction. In the flush-deck carrier the disposal 
of the boiler smoke and gases, so that they shall not 
inconvenience pilots about to land-on, is a problem. 
Argus and Furious have horizontal ducts on either side 
immediately under the flight deck and extending 
almost to the stern, where they are bent downwards, 
the contents being forcibly directed to the sea, where 
they are in great part condensed or deposited. Kaga 
has similar ducts, but with the outlets higher. Hosho’s 


others of 10,000 tonseach. Omitting the oldest carriers, 
the speeds in the table vary between 23 knots and 34 
knots, but here again the converted ships have the 
power and speed given them for their designed purpose. 
Speed is determined by tactical considerations, but 
as for aircraft operations the carrier may have to steam 
into the wind, she will at times be on a different course 
from that of the Fleet of which she forms a unit. In 
order to keep station she must be generally of a greater 
speed than the other units. Frequent alterations of 
speed are therefore necessary and the propelling 
machinery must be robust and flexible. The effect 
of an increase of speed of a carrier on the number of 
aircraft appears in the evidence given to the Navy 
Committee of the Congress in 1929, when it was stated 
that an additional 3 knots to Ranger’s speed would 








reduce the aircraft capacity by 40 per cent. But whilst 
comparisons of numbers of aircraft in carriers of the 
same navy can be fairly made, those with carriers of 


three funnels, which project above the flight deck when | different navies are on a very different basis. Thus 


upright, are hinged, and are turned outboard and | Courageous, of 22,500 tons, is credited with 


horizontal when flying operations are in progress. 


50, and 


Ranger, of 13,800 tons, with 76. One knot difference in 


The two much smaller funnels of Langley are stated| speed accounts for some of this difference, but it is 


PARTICULARS OF BRITISH AND 





Foreicn ArrcraFrt CARRIERS. 








| | | Approxi- 
Date of | Displace- | . } | mate 
Ship. Com- —~ =. | saat, —_ 8.H.P. Armament. | Number 
pletion ; tons. . | of — 
| Aircraft 
| 
| BRITISH ; 
Argus 1918 567 75 14,450 20 20,000 6 4-in. A.A. 15 
Hermes 1924 600 70 10,850 25 40,000 6 5-5-in. 15 
3 4-in. A.A. 
Fagle 1924 667 105 22,600 24 50,000 9 6-in 21 
4 4-in. A.A. 
Furious 1925 786 90 22,450 31 90,000 10 5-5-in. sy 
3 4-in. A.A. 
Courageous 1928 7386 90 22,500 30} 90,000 16 4-7-in, A.A. 50 
Glorious 1930 786 90 22,500 30} 90,000 16 4-7-in, A.A. 50 
UNITED STATES } 
Langley 542 65 11,500 15 7,150 4 5-in. 30 
Saratoga SS8 106 | 33,000 34 180,000 8 8-in. . 80 
12 5-in. A.A. 
Lexington 1927 RRR 106 33,000 34 180,000 8 8-in. . 80 
12 5-in. A.A. 
Ranger 1934 765 80 13,800 29} 53,500 8 5-in. A.A. 76 
Yorktown 20,000 
Enterprise 20,000 - 
No. 1 — 15,000 
JAPAN 
Hosho 1922 510 48 7,470 25 30,000 4 5-5-in. 26 
2 3-in. A.A. 
Akagi 1927 763 92 26,900 28} 131,200 10 8-in. 50 
12 4-7-in. A.A. 
Kaga 1928 715 102 26,900 23 91,000 10 8-in. . 60 
12 4-7-in. A.A. 
Ryujo 1933 549 61 7,100 25 40,000 12 5-1-in, A.A. 
No. 1 10,000 
No, 2 10,000 
FRANCE 
Béarn 1928 997 89 22,146 21} 37,000 8 6-1-in. 48 
6 3-in. A.A. 


to be fitted similarly. Akagi has a single funnel on 
starboard side horizontal and transverse with the outer 
end turned down, whilst Ryujo’s two funnels are 
transverse and horizontal. 

The trend of design is to the “island” type of 
carrier, experience having shown that if the obstacle 
is short, relatively narrow and streamlined, there is 
little or no interference with the air currents over the 
after-portion of the flight deck. In a small carrier 
such as Ryujo, where the length is shorter and the 
breadth of flight deck is appreciably less than in the 
larger vessels, the relatively larger breadth of “ island ” 
may cause more serious interference. The “island” 
arrangement is generally lighter and allows of a wider 
and cooler hangar and an increased stowage for aircraft. 
It has the disadvantage of making the ship arrangements 
in the vicinity unsymmetrical, tending to make naviga- 
tion at times a little difficult, and introducing a heeling 
moment which is of some concern to the ship’s officers 
in maintaining the ship upright. In the Glorious and 
Courageous this lack of symmetry is represented by 
14,000 ft.-tons, but in the Lexington and Saratoga, 
where the four twin 8-in. guns are in the same fore-and- 
aft line as the “island,” this moment must be far 
greater and more troublesome. The displacements 
range between the 7,100 tons of Ryujo and the 33,000 
tons of Lexington and Saratoga. both limits being 
consequent on the decisions arrived at by the Washing- 
ton Conference. The U.S.A., with an agreed total of 
135,000 tons, had on completion of Lexington and 
Saratoga 69,000 tons to spare, and decided to build 
five carriers of 13,800 tons each, of which Ranger was 
the first. The Yorktown and Enterprise, ordered last 
August, are of 20,000 tons each, and presumably the 
naval authorities consider carriers of this tonnage are 

| superior to those of 13,800 tons. Japan, on completion 
of the Kaga and Akagi, had 27,200 available tonnage, 
and are using this in the Ryujo of 7,100 tons and two 


‘ 





also known there is a greater percentage of small 
aircraft in American carriers than in British, and, in 
addition, a number in the former are stowed on the 
flight deck, a stowage not adopted in British carriers. 

There are many arrangements in aircraft carriers not in 
ordinary warships. The hangars, 17 ft. or 18 ft. in 
height, 50 ft. to 60 ft. wide, and 400 ft. to 500 ft. long. 
are huge open spaces not found in any other type of 
ship. They generally contain petrol gas to a greater 
or less degree, and are treated as dangerous spaces 
Fixed divisional transverse bulkheads being inadmiss 
ible, subdivision of the hangars is secured by steel roller 
fire curtains operated by electric motors at the top, 
with further subdivision by heavy curtains of fireproof 
material. For the suppression of fire, a water system 
connected to the ship’s fire main and also to special 
fire pumps and on the sprinkler principle, is fitted 
throughout the hangars, and can be operated almost 
instantaneously from stations in every section of the 
hangars, whilst fires on the flight deck are dealt with 
by continuous foam generators. Special exhaust 
ventilation is fitted to the hangars for the removal of 
dangerous gases, and is effected by electric fans outside 
the hangars and acting on the injector prineiple 
through trunks reaching nearly to the floors of the 
hangars. Electric leads are kept clear of the hangar 
spaces, but when these are necessary and must be 
fitted near the floor, very low voltage is used. Air-locks 
are fitted to all access doors to the hangars between 
decks. The large lifts to transport aircraft from the 
hangars to the flight deck or vice versa are @ special 
feature. Two are generally fitted, one at either end 
of the hangar space, and as the aircraft may have their 
wings spread the lift platforms are nearly 50 ft. wide 
and 45 ft. long. In the latest carriers these lifts are 
hydraulically operated and are of relatively high speed. 
Compensation for loss of strength of the deck in the vicin- 
ity of the lift demands attention. As the hangars 
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occupy 50 ft. or 60 ft. of the middle of the breadth 
of the ship over a considerable portion of the length 
and must be clear of obstacles, the funnel uptakes, 
engine- and boiler-room ventilating shafts, ship ventilat- 
ing trunks, and all ladderways have to be brought to 
the sides of the ship before the level of the floor of the 
hangars is reached. The spaces at the sides of the 
ship outside the hangars are thus congested. The 
stowage of boats is far more difficult than in the ordinary 
warship, neither davits nor derricks being practicable. 
Horizontal transverse girders and runways take their 
place. The ready supply of ammunition to the 
guns is also rendered difficult. The stowage of aviation 
spirit in the requisite quantity for the operation 
of a large number of aircraft is a problem peculiar to 
the aircraft carrier. This is carried in a number of 
large cylinders at either end of the ship, fitted in the 
hold and independent of the ship’s structure. An 
extensive system of piping is fitted, with fuelling 
positions in every section of the hangars and on the 
flight deck. This petrol system is operated either by 
air pressure or in some carriers by a water-displacement 
system. Gravity ready-use tanks are fitted on either 
side of the ship under the flight deck, and arranged for 
quick disconnection and rolling overboard and sinking 
in the event of any danger. 

Arresting gear presents another interesting and 
troublesome problem. The gear has to be designed 
to decelerate the several types of aircraft whose weight 
may vary from 3,000 Ib. to 8,000 lb., and whose relative 
speeds when engaging a wire of the gear may vary 
over a large range, without bringing on the aircraft a 
deceleration greater than that for which it is designed. 
Admiral Rock,* Chief Constructor of the United 
States Navy, has stated :—‘‘ Of all the aviation facilities 
on an aircraft carrier, which have required special 
development, the arresting gear has undoubtedly 
demanded the most experimental and pioneer effort.” 
Our own experience, although far less extensive, 
full confirms Admiral Rock’s statement. Large 
transverse wind screens on the forward end of the 
flying-off deck are another feature in carriers. These, 
when raised to the vertical position, provide a shelter 
behind which aircraft can make the final adjustments 
previous to taking-off. These screens are so shaped 
and housed on the deck that when down they offer 
no obstacle to the smooth passage of aircraft over them. 
Longitudinal screens for the same purpose are fitted 
in some carriers at the deck edge, especially in the 
flush-deck type of carrier. In the other type, the 
‘island ”’ itself is of great advantage for this purpose. 








COMPULSORY CONTINUED 
EDUCATION. 
By M. L. Yares. 


Tue Lewis Committee on “ Juvenile Education in 
Relation to Employment after the War” asked a 
pertinent question, when it said: ‘‘ Can the conception 
of the juvenile as primarily a little wage-earner be 
replaced by the conception of the juvenile as primarily 
the workman and citizen in training ?”’ The nation’s 
quickened conscience at the end of the War resulted in 
an effort to answer this question in the affirmative and 
by the Education Acts of 1918 and 1921 certain of the 
recommendations of the Lewis Committee were given 
legislative effect. All young persons between the ages 
of 14 and 16 were required to attend a Continuation 
School on such days and at such times between 8 a.m. 
and 7 p.m., as the Local Education Authority should 
direct for 280 hours per annum ; 320 hours to be sub- 
stituted for the smaller figure after seven years’ working 
of the Act. The Act was to be brought into operation 
at different times for different areas by Orders of the 
Board of Education. 7 

A scheme of this breadth was not suitable for piece- 
meal introduction in the way proposed by the Act. 
Also, it required a period of sympathetic treatment 
and encouragement in order to develop and take on 
real shape. Certain areas took advantage of the 
proposals, but encountered difficulties in operating the 
scheme, and these were accentuated when industrial 
depression became more acute. These difficulties, 
coupled with economies in the social services called for 
by the Government’s policy of retrenchment, resulted 
in the withdrawal of the scheme, until more favourable 
times, from all areas except one. 

In this one borough, Rugby, attendance at a continua- 
tion school provided by the education authority is still 
compulsory by law. The school has been opened 
since April, 1920, and engineering apprentices and all 
other adolescents, male and female, between the ages of 
l4 and 16, resident or employed within the borough 
boundaries, attend for approximately 320 hours per 
annum. The pupils attend one full day of 7} hours 
per week for 43 weeks in the year. In special cases, 








* See Proceedings of the Society of Naval Architects 
and Marine Engineers, 1928. 








where a full day is not easily obtained, arrangements 
are made for the hours to be made up by attendance 
over two days. 

The school’s policy is to give cultural as well as 
vocational training, and, realising how limited is the 
actual compulsory school time, every encouragement 
is offered to the students to attend in the evenings of 
their own free will and to develop along lines which fit 
them to be both efficient workers and worthy citizens. 
In this way the path to further voluntary evening 
education after reaching the age of 16 is made easy to 
tread. There is then available a big range of classes 
in technical and commercial subjects. 

Each “day” of attendance corresponds to a 
“house.” Those attending on the same day get to 
know each other well and are encouraged todo as much 
as possible in the way of planning extra social and 
athletic activities for themselves. Healthy competi- 
tion is stimulated by the efforts of one “day” to 
improve on those of another “ day.” 

The school works in a most satisfactory way, receiv- | 
ing splendid support from the large engineering firms 
in the area, and the many other smaller employers of 
labour. Perhaps a national scheme following the 
broad outlines of this school at present functioning | 
might be worth developing. It should certainly merit | 
attention, if only from the fact that it provides a means | 
of continuing education on a scale less costly than | 
would be the case with an all-round increase in the | 
school-leaving age. In addition, it is an attempt to| 
link up the educational institution with the factory or | 
other place of employment. The arrangement goes | 
much further than Junior Technical Schools, admittedly | 
few in number, but of definitely prescribed functions, 
in endeavouring to bridge the awkward gap which at | 
present exists. 
| 
THE MOTOR DRIFTER 

“GIRL HELEN.” | 


THE most-powerful motor drifter to be built to date, 
the Girl Helen, underwent her trials on March 5 last 
in the Moray Firth. A morning trip was made from 
Buckie to Lossiemouth, and the return journey was 
made in the afternoon. The total distance covered 
was about 28 miles, and a speed of 11 knots was 
attained with the engine running at its normal power. 
The trials were in every way satisfactory. The vessel 
has been built by Messrs. Thomson and Stewart, of 
Buckie, to the order of Mr. James Flett, of Findochty. 
She is of wood with an 80-ft. keel, the beam being 
18 ft. and the depth 9 ft. 6 in. The main engine is a 
six-cylinder model constructed by Messrs. The National 
Gas and Oil Engine Company, Limited, and develops 
220 brake horse-power at 600 r.p.m. An unusual 
feature of the vessel is that instead of the usual 
reversible engine, the National oil-operated reverse and 
reduction gear is fitted. This gear was described on 
page 426 of our last volume. The engine is of very 
compact design, and an important feature is the ease 
with which the valves may be removed. It is not | 
necessary to disturb the cylinder head, nor to break | 
any pipe connections, and the whole operation can be | 
completed in a few minutes. The engine is designed | 
for use with average-quality Diesel oil, the guaranteed | 
consumption at rated load being 0-42 Ib. per brake | 
horse-power/hour. The oil-operated gear-box is claimed 
to have many advantages over the normal type of 
gear, the chief being that it is extremely compact and 
therefore occupies very little space. It is certain in 
action, and is capable of running for almost indefinite | 
periods without adjustment. Another feature of | 
importance is the ease of operation, reversal being 
effected from the wheelhouse by means of a 6-in. lever, 
which can, if desired, be operated with one finger. 

The main engine is started by means of a National 
184-brake horse-power, twin-cylinder heavy-oil engine, 
thus eliminating all need for compressed air. The 
auxiliary engine is also arranged to drive a general- 
service centrifugal pump through a clutch, and by 
means of a second clutch it can be coupled up to 
shafting for driving the net capstan or seive net winch. 
The centrifugal pump, which is self-priming, is arranged 
so that it can draw either from the sea to give a deck 
supply for washing purposes, or deal with bilge water 
in the fish hold and pump this overboard. The main 
engine is fitted both with circulating water and bilge 
pumps, the latter being so arranged that it can be 
thrown out of action when not required. The con- 
nections of the auxiliary engine general service pump 
are so arranged that, in an emergency, this pump 
can be employed to provide the circulating water 
through the main engine. While this amount of 
water would not be sufficient for allowing the main 
engine to run at full power, it would, nevertheless, 
enable the boat to proceed at half-speed. In addition, 
the use of this pump enables the jackets on the 
main engine to be filled before the engine is started up 
and also facilitates the discharge of water through 
the jackets for after-cooling when the main engine has 




















| been shut down. 





An electrical installation is fitted, 
the generator being driven off the main engine, and 
batteries are provided so that sufficient lighting will 
be available when the boat is in harbour. 

The four main fuel tanks in the engine-room have a 
total capacity of 5 tons, a service tank of 45 gallons 
capacity being installed. The lubricating-oil tank in 
the engine-room has a capacity of 50 gallons. The 
exhausts from both the main and auxiliary engines 
are led into the funnel, in which a silencer is embodied. 
The cabin is roomy and equal in length to the largest 
cabin found in a steam drifter. The fish hold is also 
as capacious as any hold on a large standard drifter, 
while the fore deck is equally roomy. This space is 
obtained in a vessel only 80 ft. long by saving in engine- 
room, and this in spite of the fact that the engine 
room itself is not cramped and could have been reduced 
had it been considered necessary. 








THE MECHANICS OF ELECTRICAL 
SWITCHGEAR.* 
By H. Trenowam. 
(Concluded from page 364.) 

Contacts have presented many difficult problems. 
They may be divided into three groups :—Isolating 
contacts, circuit-breaker main contacts and circuit- 
breaker arcing contacts. The requirements common 
to all three are :—Low electrical resistance, maintained 
during long periods of inattention and under the 
action of heat; self-alignment to secure correct and 
efficient engagement automatically, and security against 
displacement by electro-mechanical stresses. In addi- 
tion, it is essential that the transfer of current between 
the main and arcing contacts takes place without 
burning the former. This means that the arcing contact 
pressure must be firm and constantly maintained. 
Three forms of isolating contact are shown in Fig. 24. 
Fig. 24(a) is a mechanical plug and socket, the latter 
being split to give resiliency. This was long regarded 
as good standard construction, but it necessitated fine 
tolerances in manufacture and the parts were easily 
damaged. Fig. 24(b) is a modern counterpart, in which 
the socket provides a series of line contacts on wires 
having a resilient backing. Ordinary commercial rod 
is sufficiently accurate for the plug portion. With a 
plug of given diameter better conductivity is secured 
with the second design with less than half the plug 


| length of that necessary in the first. This construction 


becomes unwieldy at about 1,000 amperes, and a design 
such as that shown in Fig. 24(c) is then preferable. 
Silver is employed as a thin facing to both plug and 
socket contact, as apart from its low resistance its 
oxide remains a conductor. The device is virtually 
a double ball and socket, the sockets, however, being 
merely cylindrical recesses. The balls are cut into 
segments, each of which is backed with a spring. 

When frequent switching operations are carried out, 
the plain arcing finger is not good enough ; but there are 
numerous alternatives which have for their object an 
ample supply of metal, a wiping action with mechanical 
leverage to destroy any tendency to freeze together on 
making circuit under heavy currents, freedom from 
mechanical chatter and immunity from reduction in 
pressure through electromagnetic repulsion. The are 
control devices mentioned above are essentially 
specialised forms of arcing contact, and it is, therefore, 
necessary that they do not fail to effect the final break, 
for should current be left for the main contacts to inter- 
rupt the special arc control function with its superior 
efficiency is lost, and the breaker may easily be de- 
stroyed through inability of the main contacts to 
interrupt the arc. 

The variations, which bring about differences in the 
design of switchgear may be divided into those which 
are essential and those which are arbitrary. Of the 
former rating is the most widely operative, and em- 
braces voltage, amperage, frequency and interrupting 
capacity. The main effect of a rise in voltage is to 
alter the amount, quality and arrangement of the 
insulating material. The consequent wider spacing 
also necessitates stronger and heavier mechanical 
parts, while in extra high voltage working precautions 
have to be taken to prevent corona losses. For outdoor 
installations the-circuit voltage is not necessarily the 
true criterion for the voltage ruling, as the flash-over 
voltage, for which the lines are insulated, may be 
higher than the normal operating voltage. Very little 
attempt has so far been made to correlate the insulation of 
lines to that of the apparatus connected thereto. There 
is thus a diversity of demand varying from arbitrary and 
severe flash over specification to a tacit expectation 
that switchgear of standard rating will be good enough 
to withstand any conditions. Impulse flash-over 
voltages, however, bear no fixed relationship to flash- 
over at power frequency, and specifieations based on 
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the latter may be unduly severe and therefore un- 
economical. Variations in current necessitate a change 
in the sectional area of the conducting material, and 
at the higher values, changes in the constructional 
forms to avoid losses by eddy currents and to obtain the 
required amount of conductivity in a reasonable space. 

Interrupting capacity is correctly rated in terms of 
amperes at a given voltage, but there are no agreed 
standards or combinations. Table I is, therefore, | 
put forward as a suggestion towards achieving this | 
standardisation. 

Interrupting capacity, varying as it does through a | 
range of many thousands per cent., introduces many | 
special considerations. The amount of formed 
when interruption occurs is a direct function of the 
current, the voltage and the time during which arcing 
takes place, and its production occurs with explosive 
rapidity. The containing insulators and 
internal parts have to be designed to withstand the 
violent turbulence of the filling fluid, and the secondary 
explosion, which may occur owing to the inflammability 
of the gas formed. The amount of current in a short- | 
circuit may very great, and 
stresses set up thereby are proportional to the square of 
its peak value. The forces involved are pulsating, and 
will generally tend to open up the conductors and to | 
repel the moving cross-bar by which the circuit is | 
established. The parts involved (conductors, insulators 
and mechanical linkages), must be sufficiently strong | 
to prevent distortion, as even the smallest jamming 
may cause serious failure. The actual operating device 
must preserve its ability to function correctly under | 
violent shocks. Adequate buffering must be provided 
to bring the moving parts to rest smoothly. On the 
other hand, the power required to close the breaker is 
relatively small, and there is, therefore, a large reserve 
of power which, if improperly controlled, may result in 
severe jarring. 


gas 


enclosures, 


be the electromagnetic | 


| 
| 
Arbitrary variations undoubtedly responsible 
for enormous expenditure on switchgear design and | 
production. They are due either to personal preference | 
to evolution and research. Evolution has taken | 
place along three main lines. First, there has been a 
tendency to increase voltage ratings and so to permit 
the lengthening of transmission and _ interlinkage 
distances, but the effect has been gradual and manufac- | 
turers have been able to keep abreast of requirements. | 
Secondly, there has been a tendency to increase the | 
current and this has necessitated a considerable amount | 
of investigation work, especially on In 
addition, the heating and electromagnetic effects of | 
heavy currents in air has been the subject of research, | 
while the grid has occasioned enquiries for apparatus | 
of carrying and which in| 
some instances have represented rather uneconomical | 
There is, however, now a broadly-defined | 


are 


or 


contacts, 


high breaking capacities, 


conditions, 


limitation of carrying capacity beyond which it is 
the practice to increase the voltage, this making | 
towards standardisation in current carrying parts 


rhirdly, there has been a tendency to increase inter- | 
rupting capacity. -This is of interest from two separate | 
standpoints; the maximum amount and density | 
of load, with the associated interrupting capacity the 
resulting possible short circuit may demand; and the 
measures necessary to secure the interrupting capacity 
As regards breaking capacity, 1,500 MVA 
is the usual maximum at present, though 2,500 MVA 
is a recognised maximum standard. It is not improb- 
that a drastic change will necessitated in 
distribution systems, if load densities increase greatly. 
Such a change has actually been effected in New York 
by the virtual elimination of power station ‘bus bars 
at the main distribution voltage. 


required. 





able be 





Each generator feeds 
into the system incependently and its output is stepped | 
down at multiple aistribution points to the consuming 
voltage, synchronism maintained by solidly 
interlinking the secondaries of the step-down trans 
formers in the consuming network. The equivalent | 
condition, when applied to such a system as the grid, 


being 


would be to treat each large step-down transformer 
like the generators at New York. There are many 
theoretical advantages which might ensue from the 


adoption of interlinked networks, one of them being 
the possibility of a completely standardised switchgear 
unit for distribution pt rposes 

To obtain increased breaking capacity in circuit- 
breakers has been a very difficult problem. For many 
years experience alone was a guide to development as 
operating companies were not prepared to risk their | 
systems by producing fault conditions unnecessarily, 
and manufacturing companies had not the plant | 
wherewith make the Pure research was | 
limited by the same restrictions. The pendulum has | 
now taken a violent swing in the other direction. 
Despite the very heavy cost of testing stations, they 
may be found in the United States, Germany, France, 


to tests. 


Switzerland, and this country, and more are being 
built Research and testing have gone hand in 


| 
hand, with the result that interrupting capacities of | 
given amounts are now achieved with much greater 


| methods 


certainty in apparatus of smaller dimensions than 
was possible very few years ago. 

It is paradoxical that with the improved circuit- 
breakers now offered there is greatly increased stringency 
in specifications. It is becoming usual to expect not 
only test certificates, but frequently test demonstra- 
tions, before sales can be effected. The manufacturer 
of heavy switchgear is being placed in such a position 
that to maintain his business he must possess a test 
plant of his own. The cost of switchgear is, therefore, 
likely to be forced up instead of down by measures 


in close touch with the whole field of switchgear work 
The effects of these variations are many, but they all 
produce one undesirable result—high cost. 

A rational embodiment of switchgear in complete 
mechanical entities has, however, slowly clarified itself. 
and it is believed that future success in development 
will depend upon the extent to which adherence to 
this fundamental idea is maintained. The number of 
breaking capacity ratings is too great at the lower end 
of the range, resulting in too many frame sizes.} Com- 
binations of several ratings would, therefore, enabk 





Fig. 24. ISOLATING CONTACTS OF PLUG AND SOCKET TYPE. 
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US 
(4407.F.) K 
A. Plug. E. Socket of tinned H. Retaining pin. 
B. Socket copper wires. J. Plug member held 
C. Surfaces machined F. Spring rings backing loosely by H. 
to close limits contact wires. K. Cylindrical silver facing. 
D. Plug G. Supporting cylinder. L. Spherically-formed silver facings. 


which were designed both to improve it and to effect 
economies in its construction. The position is almost 
tragic, as a testing station costs about 100/. per day to 
run, and there is no means of ensuring that the industry 
either will or can support the cost. The facts are that 
there are approximately 400 rationally possible circuit- 
breaker ratings, of which probably 100 to 150 are usual. 
Many of these may be produced in two or three different 
RaTINGs oF CrrcurtT-B 


TABLE I.—Rartronar 


Voltage ratings 
Current ratings : 
breaking capacity 


3,300, 6,600 volts ; 
400, 800, 1.200, 1.600, § 
ratings 


660 
200 


Minimum and Maximum Curren 
Breaking 


Capacity 
MVA 6-6 kV and ee oa 
LL kV. 22 kV 33 
150 200-2,400 200-—1,200 
250 400-2,400 200-—1,200 200 
{50 800-2,400 200-1,200 200 
5,00 800. 2.400 400—1,200 400 
7 | 1.200--2,400 400-1200 400 
1,000 800--1,200 800. 
1,500 800-—-1.200 R00. 
2 500 
Breaking Capacity kV 110 kV 
MVA ” 
500 400-800 4100-800 
750 400-800 400-800 
1.000 400-800 400-800 
1,500 400-800 400-800 
2.500 400-800 400-800 


forms by a given maker; the average production life 
of a design before changes would invalidate a type test 


certificate is not more than, say, two years; the 


average cost of making tests to give a test certificate | 
lis from 4007. to 5007. per rating ; 
design to have such features as can be effectively | 


it 


protected by patents, so that a successful design can 
be produced by an unscrupulous competitor and sold 
at a price below the cost of the originator, because of 
the latter’s research and test expenses. This condition 
is not hypothetical, and the buyer does not hold him- 
self blameworthy if he takes advantage of it. A con- 
servative estimate will add something like 75,0001. 
per annum to the cost price of switchgear made in 
factories supporting test plants, and it is pertinent to 
ask. who will shoulder this additional burden? It 
must be carried by someone, if progress is not to cease. 

As regards other arbitrary variations, 
pressure has operated towards the discovery of cheap 
of discharging the various functions and 
towards the reduction of space requirements. Safety 
requirements have been instrumental in introducing 
many ingenious devices for cutting off faulty apparatus 
or conductors, and leaving the healthy parts undis- 
turbed and for preventing maloperation of the equip- 
ment. or access to live conductors. 
ence has had a far-reaching effect, and ranges from the 


| shape of an operating handle to the key arrangements 


of the main "bus bars, or the whole mechanical lay-out. 
The resulting complexity is bewildering to anyone not 


11, 


150, 250, 350, 500, 


is unusual for a| 


ec onomic | 


Individual prefer- | 


economies to be achieved, because the increased 
quantities manufactured would outweigh the existing 
differences in cost. Benefits would also be obtained 
from greater standardisation, both of system and 
operation. Greater attention will in future be paid to 
the efficiency of distribution systems, and switchgear 
must receive its due share of this consideration. The 
possibility of standard switching units must not b« 





REAKERS FOR Extsctric PowEeR DISTRIBUTION. 
22, 33, 44, 55, 66, 88, 110, 132, 165, 220 kV. 
0, 2,400 amperes 

750, 1,000, 1,500, 2,500 MVA 





t Values showing Range of Normal Ratings Applicable. 


kV 44 k\ 55 kV. 66 kV 
| 

1,200 | | 

1,200 400—1,200 

1,200 400-—1,200 400-1,200 400-1,200 

1,200 400-1,200 400-—1,200 400—-1,200 

1,200 400—1,200 400—1,200 400—1,200 

1,200 400-1,200 400—1,200 400-1,200 

400—1,200 

132 kV 165 kV. 220 kV. 
400-800 . 
400-800 400-800 400-800 
400-800 400-800 400-800 
400-800 400-800 400-800 


; 


disregarded. One of the main problems is the corre¢ 
application of the fruits of research to practice. An 
improved device, say, for circuit-breaking, is unfit for 
commercial use until ways and means have been dis 
covered for adapting it to the main scheme. 








Dieset-Enernep Barce.—We are informed that 
Messrs. Crossley Brothers, Limited, Openshaw, Man 
chester, have recently fitted one of their scavenge-pump 
type Diesel engines on the barge Resourceful, which i 





| a steel-hulled vessel with a straight stem and cruiser 
stern, and is capable of carrying about 150 tons ol 
cargo. The vessel is owned by Mr. F. W. Horlock, 


of Mistley, Essex, and is required to operate round from 
| Harwich to the Thames and to make other similar 
| coastwise voyages. Although in the loaded condition 
the Resourceful, like many other similar coastwise cralt 
has a small freeboard, she is thoroughly seaworthy, this 
being essential as she has to operate in all weathers. 
| The Crossley engine develops 100 brake horse-power at 
450 r.p.m., and is controlled from a wheelhouse located 
aft. Abaft the wheelhouse short squat l 


is a funnel, 
through which the engine exhaust is discharged. 


The 
vessel has a speed of about 7 knots in the fully-loaded 
condition and this speed is not much reduced when 
she is towing four loaded barges. The Resourceful 
of the flush deck type, with a large hatch for cargo 


amidships, and the mast has a derrick stepped at t 
Ve 


ed 


Is 


| base, the derrick being operated by a hand winch. — 

understand that engines generally similar to those fitt 
| on the Resourceful are being installed for driving electric 
generators on three Dutch motor liners, which have been 
converted from steam machinery. 


| 
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COKE-HANDLING PLANT AT 
BECKTON GAS WORKS. 


rom our previous articles on coal-handling plant 
at the Beckton Gas Works and from general know- 
ledge of the extensive activities of Messrs. The Gas 
Light and Coke Company, Horseferry-road, London, 
S.W.1, it is to be expected that an account of the 
new coke-handling plant at Beckton will deal 
with a very large-scale installation. As a matter of 
fact the plant about to be described and illustrated 
by Figs. 1 to 10, on this page and the following pages 
and on Plate XIII, is capable of handling the 
great quantity of over 700,000 tons of coke per 
annum, whilst provision has been made in the lay-out 
for considerable extensions when, as is expected, 
future demands will cause even this figure to be 
exceeded. The general scheme of the plant is 
that of gathering the coke from two distinct sources, 
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The general arrangement of the plant will be best 
understood from the general plan given in Fig. 1, 
below. The tipplers for dealing with the retort- 
house coke are indicated at A and the coke-oven 
wharf at B, these two points being taken as the 
sources of supply. The route from the tipplers will 
be dealt with later. From the coke-oven wharf 
a conveyor, No. 16, leads to a junction house C. 
From this the coke can either be delivered direct 
to the grading and screening plant by means 
of conveyor No. 18, or diverted to the storage 
ground D, on conveyors, Nos. 21 and 22. A tra- 
velling conveyor, No. 17, in the junction house 
effects the various transferences. On reaching 
the storage ground the coke is deposited on it by 
a travelling distributor E, provided with a shuttle 
conveyor No. 23. It is reclaimed from the storage 
ground by conveyor No. 24 which is housed in a 
tunnel, and is then taken to the junction house by 
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v1z,. from the horizontal retort houses on the east 
side of the works and from the new coke oven 
installation on the west side ; grading and screening 
t; storing it in bunkers and on a storage ground 
provided with reclaiming plant; and distributing 
to ships for export, to railway wagons for 
the home market, to road vehicles for domestic 
consumption and to the coke-oven gas producers. 
rhe coke from the retort houses is brought by 
train and is discharged by wagon tipplers on to con- 
veyor belts leading either to the ship and wagon- 
loading plants or to storage. The tipplers have a 
capacity of 560 tons per hour. The supply from 
the coke-oven wharf is taken to the loading plants, 
the grading and screening plant orto storage, by a 
system of conveyor belts. The grading plant is 
capable of dealing with 200 tons per hour, and 
the ship-loading plant and rail-loading plant 
have capacities of 215 tons and 130 tons per hour, 
respectively. The total bunker storage capacity is 
‘early 3,000 tons, whilst the ground storage space 
will take 30,600 tons. The conveying system com- 
prises 2-75 miles of belting, travelling on 10,000 
rollers, and the belts, of which there are 42, range 
in width from 20 in. to 48 in. The plant was 
designed by the engineering staff of the gas com- 
pany under the direction of its chief engineer, Mr. 
Chomas Hardie, M.Inst.C.E., M.Inst.Gas E., and its 
construction was entrusted to Messrs. West’s Gas 
Improvement Company, Limited, Albion Iron- 





works, Miles Platting, Manchester. 





conveyor No. 25, and thence, over conveyor No. 18, 
to the grading and screening plant. This plant is 
situated on the river bank, and is divided into three 
sections, above the storage bunkers, F indicating 
the scalping section, G the screening section and 
H the cutting section. The coke from the tipplers 
is dealt with in a scalping house situated at I. The 
ship-loading plant is seen at J and the rail-loading 
plant at K. There is also rail-loading gear under 
the storage bunkers. The scalping, grading and 
screening and loading plants will be subsequently 
described as will also the remaining conveyors. It 
may be noted, however, that conveyor No. 28 
delivers coke from the grading and screening plant 
to the storage bunkers L, for the coke-oven gas 
producer plant. The buildings and conveyors 
indicated by chain-dotted lines show the nature of 
future extensicns. 

Dealing with the arrangements in more detail 
the wagon tipplers will be first considered. The 
coke from the retort houses is loaded from hoppers 
adjacent to each house into wagons of 6 tons 
capacity, normally made up into trains of 15 wagons, 
which are then taken to the tipplers reaching them 
by the route indicated by an arrowin Fig.1. Before 
describing the tipplers themselves, it may be noted 
that an alternative destination for the coke is pro- 
vided. The demand for coke varies somewhat 
with the season, hence the necessity for making 








provision for storage and subsequent reclamation. 
The retort-house coke, the output of which is 
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360,000 tons per annum, can, therefore, be also de 
livered to the storage ground, at which it is unloaded 
from the wagons by a travelling jib crane and grab. 
The railway lines used for this operation are shown 
in Fig. 1, but it will be realised from the chain- 
dotted lines near them that it is intended to construct 
a belt conveyor coupling the storage-ground delivery 
conveyor, No. 22, with the tippler. This additional 
conveyor will have a capacity of 215 tons per hour, 
and the tippler has been designed with a sufficient 
reserve of capacity to feed it at this rate, provision 
having already been made in the hopper for the 
connection. The additional conveyor will be 
required when the demands for coke necessitate the 
installation of another ship-loading machine on the 
side of the pier opposite to the existing one. At 
present, when the ship-loading plant and the rail- 
loading plant are working together on retort 
house coke, the tipplers are calledfupon to handle 
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345 tons per hour, instead of the designed 560 tons. 
Two photographs of the tipplers, which are of the 
side-discharge type, are reproduced in Figs. 2 and 3, 
page 392, and their construction is shown in 
Figs. 4 and 5, pages 393. ‘They are arranged back 
to back between two railway lines, the receiving 
hopper being in the centre. Each cradle is designed 
to carry two standard Beckton wagons of 6 tons 
capacity each, or one standard 20-ton wagon. As 
the trains are drawn by standard-gauge 0-4-0 works 
locomotives, weighing 30 tons on a wheel base of 
5 ft., it was, further, necessary to allow for such 
engines passing over the cradles. The method 
of operation is for one machine to tip while empty 
wagons are run off and full wagons are run on to the 
other cradie. The working of the tippler trains 
does not interfere with the other rail traffic in the 
works, as may be gathered from Fig. 1. It will be 
clear from Figs. 4 and 5 that the tippler cradle is 
carried on the table of a weighing machine during 
the weighing operations. This part of the tipplers 
was constructed by Messrs, W. and T. Avery, 
Limited, Birmingham. The cradle is covered with 
chequer plate to protect the weighing mechanism, 
and is 54 ft. long by 11 ft. wide. When in the 
weighing position it is, of course, free relative to 
the tipping gear. The weight of the full wagons 
is automatically recorded before tipping, and that 
of the empty wagons after tipping so that the net 
weight of coke discharged into the hoppers is 
accurately ascertained, 
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The movement of the tipplers is effected by the 
wire ropes seen in Fig. 5, which are driven by 
75 brake horse-power motors fitted with reduction 
gear, The curved cantilever arms do not take part 
in the actual gripping of the wagons, but provide 
the torque leverage, the operating ropes being 
anchored to their ends. They form a continuous 
frame with the arms which carry the cradle, and are 
attached bya pivot to the lower arm of a lever, 
which is itself free to rotate on a pivot. This lever 
is best seen in Fig. 3 and, when the machine is at 
rest, its lower arm lies against a stop attached to 


the columns supporting the main pivot bearing. 
| 


In this condition the weight of the frames, which 
are then suspended from the pivot of the lower arm 
of the lever, keeps the lever up against the stop. 
The weight of the free part of the cradle is taken 
by the weighing machine. When the motor 
started up, the first movement of the tippler is to 


rotate the arms round the suspension pivots ; this | 
clear of weighing table. | 


movement lifts the cradle 
The cradle is carried on trunnions, the centres of 
which are not coincident with the centre line of the 
wagons. ‘The want of balance thus set up causes 
the cradle to tilt so that the inner side of the 
wagon rests against a buffer beam extending the 
full length of the cradle. The top arm of the lever 
provides a fulcrum for the arm of the wagon- 
clamping beam, this arm being connected by a link 
to the frame. The initial lifting movement, by 
altering the relative positions of the lever and frame, 
brings the clamping beam down on to the top of the 


wagon, the closure taking place immediately the side | 
of the wagon has come up against the buffer beam. | 


When the wagon is clamped, further relative motion 
of the lever and frame is prevented, and the whole 
structure then rotates round the central pivot of 
the lever until the discharging position, shown in 
the right-hand half of Fig. 5, is reached. Spring 
buffers are provided to ensure smooth stopping, and 
dashpots are arranged to cushion the return of the 
cradle, The tipplers are the subject of patents by 
Messrs. West’s Gas Improvement Company. 

The tipplers are operated from an elevated control 
room situated at one end, as seen in Fig. 2. Each 
tippler is operated by a drum type controller. The 
travel is determined in each direction by two limit 
switches, one of which is used in normal working 
and is of the self-resetting type, whilst the other 
main limit and the circuit 
breaker. Only one operator is needed to control 
both tipple rs. The control room also contains the 
circuit breakers and the totalising and recording 
mechanism for the weighbridge. It is constructed 
of reinforced concrete as are also the tippler pit and 
receiving hopper. The hopper is 36 ft. 9 in. long 
by 26 ft. wide at the top, and is provided with four 
The positions of these 
are shown in Fig. 4. Conveyor No. 1 in the centre 
serves the ship-loading plant, its capacity being 
215 tons per hour. It is 48 in. wide and 153 ft. 
between centres. Conveyor No. 8, to the left of 
the illustration, is 36 in. wide and of the same centres. 
It runs at 300 ft. per minute and has a capacity of 
130 tons per hour, serving the rail-loading plant. 
The two loading plants just mentioned do not 


is a switch cuts out 


outlets to the conveyors. 


receive the coke, which is in “ run of retort” con-| to the junction house, which is elevated to give 


dition, direct, the conveyors delivering it first to the 
scalping house, I, in Fig. 1, for treatment. The belt 
shown in dotted lines to the left of Fig. 4, indicates 
the position of the future 48-in. conveyor from the 
tipplers to the storage ground previously referred 
to, while the one shown dotted to the right indicates 
a future conveyor to be led to the scalping house. 

The handling of the coke produced in the coke- 
oven plant will now be considered. This amounts 
to about 900 tons per 24 hours, and, as with the 
retort-house coke, the demand is variable, provision 
for storage is necessary. The coke is withdrawn 
from the ovens by a travelling car, from which it is 
discharged on to a sloping wharf of reinforced 
concrete faced with cast-iron. The width of the 
wharf, which is inclined at an angle of 26-5 deg., 
is 19 ft., and the length 160 ft. This provides a 
storage capacity of 72 tons. The coke is drawn 
off by the usual fork gates on to conveyor No. 16. 
This conveyor has a belt 42 in. wide and 547 ft. 
long between the centres. The part near the wharf 
is horizontal, but the latter part is inclined upwards 


is 
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clearance over the railway lines of the other con- 
veyors radiating from it, breeze-settling ponds, &c. 
The maximum designed speed and capacity are 
260 ft. per minute, and 160 tons per hour, respect- 
ively. This, however, gives a greater flow than 
can be handled in the present cutting plant in the 
grading and screening house, so a lower speed has 


also been provided, giving a transporting capacity | 


of 40 tons per hour. 


The junction house, C in Fig. 1, is constructed | Nos.21 and 22, 
Con- | veyor from the wagon tipplers previously alluded to. 


of reinforced concrete, and has two floors. 


veyor No. 16 terminates in the top storey, and | 








TIPPLER, SHOWING CLAMPING BEAM. 


Conveyor No. 21 is 42 in. wide by 380 ft. long 
between centres. It runs horizontally in a covered 
gallery well above the ground, and discharges at 
right-angles on to conveyor No. 22, which is 48 in. 
wide and 494 ft. between centres; the latter is 
uncovered, but protected by guards on each side to 
prevent the belt lifting ina high wind. These con 
veyors have capacities of 160 tons and 215 tons per 
hour, respectively. Provision has been made in the 


structure of the house at the junction of conveyors 


forthe installation of the proposed con - 


It will be gathered from Fig. 1 that the storage 


discharges on to a short conveyor, No. 17, which| ground D is arranged in two sections between 


can be traversed across the house, and is situated | which runs conveyor No. 22. 


Each section provides 


in the lower storey above the receiving ends of! storage for 15,300 tons of coke, and both are 


conveyors Nos. 18 and 21, both of which start | covered 
construction of the distributor is shown in Figs. 6 
to 10, Plate XIII, of which Fig. 9 should be first 


from the lower storey. In one position of the 
traversing conveyor, the coke is delivered to con- 





by the travelling distributor E. Th 


veyor No. 18 for transport to the grading and| referred to, as it shows diagrammatically the 
soreening house, and in the other to conveyor] relation of conveyor No. 22 to the distributor and 
No. 21 for transport to the conveyor No. 22, serving | the coke heaps. Conveyor No. 22 is carried on the 


the travelling distributor on the storage ground.’ platform of an elevated gantry 400 ft. in length, 
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the side walls of which carry the rails on which the | fh----—— = 
distributor runs, the rail level being about 28 ft. iG to imeb bd t 
above the ground level. The rails are 20 ft. between 
centres. From the several drawingsit will beevident| = “~~~~~~~~~~--------- : 
that a big overhang is provided, especially when| per hour. The carriage of the shuttle conveyor is 


the shuttle conveyor is extended. The overhang 
is 80 ft. from the centre line and, in consequence, 
the central part of the distributor is loaded with 
30 tons of kentledge in order to ensure definitely 
stable operating conditions. The total weight of 
the machine is about 93 tons. It is carried on four 
two-wheel bogies, the distance between the bogie 
centres being 32 ft. When working, the load on each 
wheel is approximately 12 tons. The traverse of 
the distributor is 392 ft., and the rate of travel, 
against a wind pressure of 15 lb. per square foot 
on the whole area, is 40 ft. per minute. The travers- 
ing power is supplied by a 22-h.p. motor. The 
conveyor, No. 23, on the distributor, is of the 
shuttle type, that is, it can be moved as a whole 
from one side of the distributor to the other, and 
is reversible. The belt is 48 in. wide, on 83-ft. 
centres, and has a maximum capacity of 215 tons 








traversed by rope haulage gear operated by a 3-h.p. 
motor. 

Reclamation is effected partly by gravity, a 
conveyor being housed in a tunnel on the east side 
of the ground, as shown in Figs. land 9. This tunnel 
is constructed of reinforced concrete, and has an 
internal cross-section 11 ft. wide by 10ft. 4 in. in 
height. The total length is 461 ft, The coke is 
fed to the conveyor belt through 25 cast-iron hopper 
orifices, 2 ft. 6 in. square, and pitched about 15 ft. 
apart. The dotted lines in the coke heap above 
the orifices in Fig. 9, show the amount of coke 
which can be reclaimed by gravity, that is, they 
show the angle of repose of the coke. This amount 
is approximately 4,500 tons. The coke does 
not, of course, fall directly on to the belt, but 
is delivered into the chute of a four-wheeled 
travelling feeder, spanning the conveyor and running 
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Rail Level 
18-5 O. 












on rails at each side of it. Each orifice is provided 
with a sliding gate, which can only be opened when 
the feeder is in the correct receiving position under 
the orifice concerned. The feeder is provided with 
a short conveyor belt, 48 in. wide, which can be run 
at one of three speeds, viz., 82 ft., 61 ft. and 21 ft. 
per minute, in order to suit the different amounts re- 
quired to be reclaimed. The corresponding amounts 
are 215, 160 and 55 tons per hour, respectively, 
the first-mentioned quantity being that of the full 
| capacity of the ship-loading plant. Both the feeder 
belt drive and the traverse of the feeder are effected 
by a 3-h.p. motor, clutches being used for the latter. 

The reclaiming conveyor, No. 24, is also 48 in. 
wide, and has 442-ft. centres. It discharges on to 
conveyor No. 25, in an underground chamber 
formed at the end of the tunnel. Conveyor No. 25 
inclines upwards from this chamber to the lower 
storey of the junction house, where it discharges on 
to conveyor No. 18. It has a 48-in. belt on 327-ft. 
centres, and runs in an enclosed gallery. Con- 
veyors, Nos. 24 and 25, have transporting capacities 
of 215 tons, 160 tons, and 55 tons per hour, the 
amount received from the feeder belt. The 
run of oven coke can thus be returned to the main 
feeding line to the grading plant after storage, 
direct supply from the coke oven wharf also leading 
to this line, which consists of conveyor No. 18, 
carried in an inclined enclosed gallery across the 
various railway lines to the grading plant house. 
This conveyor has a 48-in. belt at 507-ft. centres. 
It is provided with an automatic belt weighing 
machine, supplied by Messrs. The Westminster 
Weighing and Testing Machine Co., Ltd., 7, 
Victoria-street, S.W.1, and situated at a point 
near the junction house. 

(To be continued.) 








Exectric Tracrion at Copennacen.—The first trial 
runs of the rolling stock, which is to be used on the 
electrified sections of suburban railway in the neighbour- 
hood of Copenhagen, took place towards the end of 
November, 1933. The unit employed consisted of two 
motor coaches, each equipped with four 160-h.p. 1,600- 
volt motors, with a trailer coach between them, and 
was run over the section from Vanlose to Hellerup, a 
distance of about six miles, a number of senior repre- 
| sentatives of the Danish State Railways being present. 
| A maximum speed of 53 m.p.h. was attained, the average 
| being 32 moh. between stations. These runs are now 
being continued with twelve motor and six trailer-coaches, 
| and it is proposed to open the section between Vanlose 
| and Klampenborg, via Copenhagen, to the public in the 
| near future. An account of the extent of the electrifica- 
| tion and of the equipment used, the latter being manufac- 
| tured by Messrs. English Electric Company, Limited, 
| Queen’s House, Kingsway, London, W.C.2, appeared 
| on page 576 of our issue of April 28, 1933. 
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The Gyroscopic Stabilization of Land Vehicles. By J.¥.8 
Ross, Ph.D. London: Edward Arnold & Company’ 
Price 148. net.] 


ALL those interested in the study of gyroscopes, | 


whether from the point of view of the scientist, 
practical engineer, or student, will welcome the 
new book on the subject by Dr. J. F. 8. Ross. 
About 150 pages are devoted to the mathematical 
analysis of projected and actual systems of loco- 
motion, which have appeared during the last 30 years 
under the names of mono-rails and single-track 
cars. The system of mono-rails of Brennan, 
Scherl and Schilovsky are examined not only in 
regard to the physical phenomena involved, but 
also in more detail in respect of their mathematical 
aspects. 

The author does not content himself with mention- 
ing the well known so-called simplified equations 
of motion of unstable gyroscope bodies, 


- Fy 
-Cw’s4= Fy 


A’ é 
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+ Cw’ y 
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but shows how they may be evolved from elemen- 
tary Lagrange equations and from the complicated 


expressions of total kinetic energy of the system | 


as a whole. In order to prove that the simplified 
equations with omitted numbers may be trusted, 
Dr. Ross inserts in the complete expressions the 
numerical data taken from known practical designs, 
and this way what are the negligible 
members 

Chapter XX is devoted to the solution of the equa 
tions of motion and to the significance of roots in 
characteristic equations. Equations with constant 
coefficients are obtained in the usual way by elimin- 
ating ¢andy in turn. The author determines mathe- 
matically what must be the couples applied to the 
gyroscope for producing a convergent harmonic 
motion for the nutation and convergent aperiodic 
motion for precession. 
nature of the mechanical device required to regulate 
the precession and ensure stability. The questions 
of gravitational or spring restoring couple, of the 
reaction on curves, of overloading, wind, and other 
phenomena, are also treated mathematically. 

The practical achievement of mono-rails seems 
for the moment problematical, but the value of 
Dr. Ross's book lies in the fact that he proves 
beyond doubt that the problem by itself, as a 
scientific one, deserves attention and study. His 
valuable and conscientious work fills up the gap 
which was seriously felt at the time when the ques- 
tion of mono-rails was receiving prominence in 
the technical press. 


shows in 


Technische Messungen bei Maschinenuntersuchungen und 
sur Betriebskontrolle. By Dr.-Ing. A. GRAMBERG. 
Berlin: Julius Springer. [Price 24 marks.] 

Tuts is the sixth edition of a work devoted to 
measurements required for experimental engineering 
and workshop processes. Development in this field 
has necessitated considerable revision and alteration, 
and readers familiar with the earlier edition will 
note that much of the text has been rewritten, in a 
more condensed form, in order to make room for 
additional matter without enlarging the bulk of the 
volume beyond 500 pages. This curtailment is 
particularly noticeable in the case of length and 
surface measurements and engine indicators, al- 
though in the latter case an interesting indicator is 
described, by means of which the motion of the 
piston may be analysed at the time at which the 
diagram is made. Among the new material which 
has thus been accommodated may be mentioned, 
electrical servo-motor contrivances, electrical energy 
measuring instruments, mathematical contrivances 
of various kinds, including planimeters and inte- 
grators, and a short description of the harmonic 
analyser. Other new material includes weigh- 
bridges, radiation pyrometers and the measurement 
of heat losses. 

To those not familiar with the book, it may be 
said that the title Technical Measurements aptly 
describes its contents. Omitting purely electrical 
measurements, practically every other kind of 
Separate chap- 


quantity measurement is covered. 


This determines the correct | 


;upon formule and charts. 





RING 


ENGINEE 


| ters are devoted to the measurement of pressure, 
| velocity, time, temperature, and weight. while 
| limits of error are discussed and brief outlines of the 
| theory of theinstrumentsare appended. The measure- 
ment of force, turning moment, and power involves 
the description of many of the well-known types of 
dynamometer, together with a few of the more 
unusual and elaborate types such as the testing plant 
for aircraft motors described in Chapter VII. The 
measurement of heat quantities includes descrip- 
tions of psychrometers, hygrometers, and other 
apparatus necessary for the determination of data 
for air conditioning and similar problems. The 
measurement of the calorific value of fuels, and gas 
analysis form the contents of the closing chapters, 
|in these both manual and automatic gas analysers 
are described. 
| The necessarily short treatment of the various 
items is amplified by a very extensive bibliography, 
but the sources of information are nearly all of 
|German origin. To the research worker, whether 
| physicist or engineer, the book should prove to be a 
| useful acquisition, and familiar as he will be with 
| English manuals, the different treatment of the 
| subject should prove stimulating. 


Steam Power Plant Engineering. By L. A. Harprna. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 62s. 6d. net.] 

To the engineer familiar with earlier power- 

station practice, when boiler, feed pump, engine, 

air-pump and condenser comprised the entire plant, 

the modern power station must appear to be a 

conglomeration of machinery in which the boiler 

itself occupies a very secondary, albeit necessary, 
place. The change has been due in the first place to 
rising fuel costs, which have brought into being all 
the auxiliaries which human ingenuity has been able 
to devise, to reclaim from the waste gases every 
possible heat unit ; the second cause of elaboration 
has been a keener appreciation of the amenities of life, 
which now restrict the dischargeof smoke and noxious 
gases from power-station chimnies, and have 
necessitated the introduction of dust and fume collec- 
tors. It will be, therefore, readily appreciated that 
any attempt to deal in one volume with a subject 
having the scope which steam-power plant engineer- 
ing now covers, must be doomed to relative failure, 
and it is on this score that the major criticism of the 
| volume under review must be made. Some seven- 
hundred odd pages cover nearly as many separate 
items, with an inevitable lack of thoroughness in 
many parts, which leaves the reader in search of 
specific information frequently at a loss. We 
admit that full references to sources of information 

are given, but at best reference hunting is a 

tedious process. 

The subject matter deals entirely with United 
| States practice, and the method of presentation is 
typically American, design being based in the main 

This is a weakness in 

view of the author’s claim in his preface that the 

book may be advantageously employed for student 
courses in place of separate texts on steam gene- 
rators, engines, and turbines. As he states: “ It is 
obviously impossible to treat completely in a single 
volume, both the theory and design of all the 
apparatus employed”; yet from the student’s 
point of view the theory is all important. 
Practically, every reputable make of American 
boiler is described and illustrated, while descriptions 
are included of the simple steam engine and indicator 
diagram, together with an elementary theory of the 
steam turbine. Most of this has been described so 
often before that the author might well have im- 
proved the value of his book if he had omitted this 
matter and enlarged the more modern and specialised 
portions. A few important omissions which strike 
one are creased bends and corrugated-steel piping, 
the metering and contro] of steam power plant, 
illustrations of valves and boiler fittings for the 
high steam pressures, towards which modern practice 
is tending. It is rather surprising to note that, 
whereas the total-heat entropy diagram is used in 
conjunction with turbines, only the briefest refer- 
ence is given to this diagram when dealing with the 

Rankine cycle and the steam engine. 

The text contains more catalogue information 
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than is customary in this country, and for this 
reason will be welcomed by the designer and con- 
sulting engineer, to whom the tables of boiler data 
and equipment in the latest American power stations 
will prove as useful as to the student. Of special 
interest are the chapters devoted to the theory and 
practice of economisers and air preheaters, air- and 
water-cooled refractory boiler furnace walls, feed- 
water heaters and purifiers, cooling towers, steam 
accumulators, and the general arrangements of 
steam plants. On the purely theoretical side the 
chapter dealing with heat extraction and regenera 
tive cycles will repay perusal, while the numerous 
worked examples with dimensioned drawings will be 
found particularly useful. The volume is copiously 
illustrated and the publishers are to be congratu- 
lated on the clearness of the diagrams and illustra- 
tions. The power-plant engineer will find the 
volume to be a mine of information on current 
United States practice, and as a text-book it may be 
recommended to the advanced student who is taking 
power plants as a specia] subject for a degree. 


Office Administration for Manufacturers. By R. A. MILis 
London : Sir Isaac Pitman and Sons, Limited. [Pric 
10s. 6d net.] 

Tuis is a thoughtful and well-indexed book, which 
would nevertheless have gained in value by being 
less verbose. It is regrettable, too, to find such slips 
as that on page 152 where “ effect” is made to do 
duty for “affect.” Apart from this there is much 
sound information in its various sections, provided 
the reader will in general alter “ must” and 
“should,” to “may.” There is, in most organisa- 
tions, more than one satisfactory way of doing a 
thing, and the author’s examples are to be taken as 
suggestive. The work is methodically sectionalised, 
the endeavour being to guide students and small 
manufacturers who desire to employ improved 
methods in one department or another. Guidance, 
in the main, is on well-reasoned lines, if, at times. 
diffuse. 

Part I covers the General Office, dealing with 
Post Orders, Inquiries, Quotations and Publicity. 
Part [I—the Works Office—includes Production 
office work (Order routing, Operations, Materia! 
specifications, Stores, Purchasing), Plant Inventory 
(which one would expect to see combined with Main- 
tenance allowance, for overhead purposes as well 
as records), Costing and Buying. To both these 
last two extremely important subsections the writer 
gives special attention. His association of over 
heads with materials may be consistent with his 
own experience, but other good judges will look 
askance at such a method of treatment, preferring 
to allot them to labour only, and even then to the 
hour rather than to the wage cash figure. 

Part III is devoted to the Drawing Office, and 
contains good advice to the draughtsman. The rule 
of one detail—one drawing is implied, and the 
suggested method of numbering—by a combination 
of initial letter and figures—has much to be said for 
it. This appears more complicated than the plain 
consecutive system, but it certainly helps to 
centralise the drawings of each class of machine, 
while it is possible, also, for the combination to 
indicate the material of the detail, thus simplifying 
the works specification. A much needed warning 
is given respecting alterations, though the casual 
reference to “not less than three prints of each 
drawing,” rather suggests overdoing things. Except 
for an occasional advance copy to the pattern-shop, 
it is far safer to say “ one shop print only.” 

Accounting is taken up in Part IV in considerable 
detail, and this also contains a valuable chapter- 
more difficult to apply to small concerns than large— 
on methods for preventing fraud. From the impor 
tance which the author properly attaches to correct 
comparison between accounting periods, it is @ 
little surprising to find that nothing is said of the 
“ standard week” system, which is more informa 
tive than the calendar month. Parts V and VI, 
on Statistics and Budgeting are excellent, and wil! 
repay study. In good times or bad there is much 
virtue in careful budgets, which may be carried 
usefully down throughout a business from large t 
relatively small affairs. With the reservations 





mentioned above. this is a good book for the 
student. 
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THE FUNCTION OF LABORATORY (21) Calibration of direct-current supply meter. 


(22) Calibration of alternating-current supply meter 
| (alternator set with phase shift). 

(23) Lamp switching connections. 

(24) Efficiency of electric kettle. 

(25) Efficiency of different types of boiling plates. 
(26) Photometer (dark-room experiments). 


AND DESIGN WORK 
OF 


EDUCATION 
ENGINEERS. 


By S. Parker Smrru, D.Sc., M.I.E.E., 
Assoc. M.Inst.C.E. 


(Concluded from page 311.) 


Laboratory Tests.—The routine 


the laboratories 
for each of the 


IN THE 
ELECTRICAL 


For each 


ENGINEERING. 











(27) 1}-m. cube photometric integrator with direct- 


reading photometer. 


| 


work done in| 
is given below in tabular form 
separate laboratories. 


plant item, only the more important or typical | 
Students are given! 
no data—all resistances, &c., must be measured. | 
There is no need to distinguish here between | 
tests suitable for junior and for senior students. | 


experiments are 


indicated. 


oscillographs, are 


courses they have already successfully taken in| 


order to widen their experience. 


(28) Measurements of illumination. 

(29) Tests on electric fan. 

(30) Examination of motor starter. 

(31) Properties of alternating-current circuits, appara- 
comprising variable-speed, 

resistors, capacitors and inductors (in triplicate). 

(32) Copper-oxide rectifier. 

(33) Thermionic valve characteristics. 

(34) Peak-voltage measurement with thermionic valve. 

(35) Internal resistance of secondary cell. 


Transportable 


East 


pieces 
Clearly no student can hope to do all the available | 'esistors, reactors, inductors, capacitors, various 
experiments in the allotted time—it is no unusual 
thing for graduates or evening students to repeat arranged for photographic development. 
Laboratory.—As mentioned 
Also, advanced | laboratory, of which general views are given in 


supplied. The dark room is also 


sine-wave alternator, 


of apparatus, such as 


above, this 
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students are encouraged to make thorough investiga- | Figs. 9 and 10, Plate XIV, is devoted to machine 





GENERAL Vrew or West LABORATORY. 


tions, rather than rush through severa! experiments. | tests :— 


In the tables it will be seen that certain items are | No 


duplicated or triplicated, or even quadruplicated ; 


yenerally speaking, however, the policy is to intro- 
duce new tests wherever possible. 


carried out in the West Laboratory, and machine 


tests in the East and South Laboratories. 


seen that the bulk of the work refers to what is 


“ 


known as 


heavy ” electrical engineering. 


West Laboratory.—In this laboratory, a general 
view of which is given in Fig. 8 on this page, the 


principal tests are as follows : 


|) Temperature rise of coil by increase of resistance 


and by thermocouples. 


(2) Resistance-temperature coefficient of metals. 


(3) Wheatstone bridge. 


4) Low-resistance bridge (Kelvin). 
5) Carey-Foster bridge for comparison of low resist- | 


ances, 

(6) Potentiometer. 
(7) High-resistance 
1ethod. 


(8) Insulating testing by Evershed “* Meg.” 
(9) Insulation-resistance of cables by loss of charge | 


inethod, 


10 


me 


method. 


(15) Magnetisation curve of bar specimen by Campbell 


Dye method. 


fluxme ter. 


measurement by 


) Insulation-resistance of live system. 

11) Cable loop-tests for location of faults. 

12) Location of armature faults. 

13) Magnetisation curve of ring specimen by ballistic 


10d. 
(14) Hysteresis loop of ring specimen by ballistic 


comparison 





16) Magnetic leakage in a direct-current machine by | 


(17) Measurement of iron losses (Epstein square). 


18) ¢ alibration of ammeter. 
19) Calibration of voltmeter. 


9 
n 


Calibrations with electro-dynamometer. 


Bench tests are | 


It will be | 


“a 


- 


Plant Item. 
Automatic voltage 

regulator and 3- 

brush dynamo 


Automatic goods 
hoist 


Centrifugal pump ... 

Shunt motor (dupli- 
cated) 

Variable-speed shunt 


motor 


Series motor 


Series motor, with 
controller 
Automatic starting 


Compound motor ... 


Compound motor ... 





Leading Experiments. 


Automatic voltage regulation 
of machines. Characteris- 
tics of Tirrill regulator, 
and of 3-brush generator. 

Efficiency test under various 
loads up to 4 cwt. 

Overall efficiency with various 
deliveries. Separation of 
motor and pump losses. 

Resistance measurements. 
Magnetisation curve. No- 
load input. Speed, torque, 
horse-power and efficiency 


1 





characteristics from brake 
tests. Analysis of losses. 
As (4), with tests over speed 


range 1:3-5. Investiga- 
tion of “ full-field” con- | 
troller. | 


As (4) (except no-load), and 
brake tests at half voltage 


and at constant torque. 
Starting torque. Losses 
with field separately ex- 
cited. 


As (6), and investigation of 
reversing drum controller. 
Investigation of current- and 
time-limit automatic start 

ing of 5-h.p. shunt motor at 
various torques. Measure- 
ment of steps. Shunt 
motor as (4). 

As (4), and with compound 
connections. 


As (9). Comparison of shunt, 
series and compound 
characteristics. 


Measurement of shaft torque 
by electro-dynamometer. 





5 





No. Plant Item. 

11 Shunt generator 

12 Compound generator 

13 Coupled series ma- 
chines 

14 Coupled shunt ma- 
chines 

15 Alternator (quad- 
ruplicated ) 

16 Transformer (dupli- 
cated) 

17 Induction regulator 

18 Induction regulator 

19 Induction motor 
(duplicated ) 

20 Repulsion-start  in- 

uction motor 

21 Three-phase commu- 
tator motor 

Sources of Supply eee 


Transportable... 


Plant Item. 


Leading Experiments. 


Resistance measurements. 
Magnetisation curve. Ex- 
ternal voltage/current and 
field current /current charac- 


teristics. 

As (11), and with compound 
connections. 

Series motor and generator 
characteristics. Regenera- 
tive test for efficiency 


(Hopkinson test). Measure- 
ment of shaft torque by 
electro-dynamometer. 


Shunt motor and generator 
characteristics. Regenera . 
tive test for efficiency 


(Hopkinson test). 

Open and short-circuit charac- 
teristics. Load and regula- 
tion tests with unity-power- 
factor, lagging and leading 
loads. 

As (15), and regenerative test 
(Sumpner method). 

Single-phase characteristics 

Single- and three-phase char- 
acteristics with ordinary 
and with auto connections. 

No-load and _ short-circuit 
measurements. Starting 
characteristics with star- 
delta and auto-transformer 
starters. 

Load tests and slip measure- 
ment. Analysis of losses. 
Power-factor correction with 

condensers. 

As (19), but 
start. 

Investigation of 
characteristics. (Schrage 
type) over 3:1 speed 
range. Investigations with 
other connections. 

Four motor alternators and 
two induction regulators 
from above items. Direct 
current and = alternating 
current. Town mains and 
other laboratories. 


with repulsion 


shunt 


Loading rheostats, choking 
coils and condensers. Induc- 
tion regulators. Various 


oscillographs, starter bat- 
teries. 


The room at the right of the East Laboratory is 
being equipped with bridges, potentiometers and 
other apparatus for more advanced alternating- 
current measurements. 
South Laboratory.—This laboratory is illustrated 
in Figs. 11 and 12, Plate XIV. 
for tests on the heavier type of plant :— 
No. 


It is also employed 


Experiments. 


Synchronous induc- Study of action of push-button 


tion motor 


Compensated induc- 
tion motor 


automatic starter, charac- 
teristics of slip-ring induc- 
tion motor; characteristics 
of synchronous motor with 


exciter. Paralleling electro- 
dynamometer to direct- 
current supply;  investi- 


gating power transference 
from alternating current to 
direct current, and con- 
versely, with induction and 
with synchronous machine. 
Measurement of slip and 
phase shift on stroboscope. 
Characteristics with and with- 
out phase-advancing device 
(commutator winding). 
Starting and stalling torque 
measurements. 


Induction motor As (19) East Laboratory. 
(duplicated) 

Mercury-are rectifier *Regulation, efficiency and 
power-factor on different 
direct-current loads and 
voltages. 

Alternator ... . As (15) East Laboratory. 

Synchronous con- Regulation, efficiency and 

" vertor (duplicated) power factor tests. In- 
verted running. 

Synchronising and self. 


Transformer (dupli- 
cated) 
Coupled 
motors 
Shunt motor 
Commutator motor 


shunt 


Automatic starter 
(triplicated) 


* A grid-controlled rectifier is being added. 


synchronising. 

As (16) East Laboratory. 
Analysis of losses. 

As (14) East Laboratory. 


Analysis of losses, 

Voltage distribution and 
potential curve of commu- 
tator. 

Investigation of current- and 
time-limit relay starters. 
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Direct current and alternat- 
ing current town mains. 
Induction regulator. 

7 alternators of various ratings 
and voltages, including wide 
frequency ranges, and sine- 
wave alternator for high- 
voltage laboratory. 

2 dynamos for battery charg- 
ing and voltage variation. 
Saal rheostats, transformers, 
chokers, condensers, various 
oscillographs, induction re- 
gulator, starter batteries. 


Sources of Supply 


Transportable 


Design Office Work.—A generation ago, design 
and drawing-office work was almost synonymous 
with the design and drawing of electrical machines. 
At that time there was little else of equal 
importance. At the present-day conditions are 
different, owing to developments in transmission, 
switch and control gear, and the manifold appli- 
cations. The machine-design office and testing 
departments now form but a small part of the 
technical requirements of large electrical works. 
A present design course should, therefore, cover 
a wide range of the technical problems encountered 
in the various branches of heavy electrical engineer- 
ing. Again, most students acquire a knowledge of 
drawing in their mechanical studies, so that instruc- 
tion in drawing-office work proper should be super- 
flous in the electrical engineering department of a 
college. Accordingly, at the Royal Technical 
College, it is not regarded as the function of the 
electrical engineering department to teach drawing, 
nor to draw complete electrical machines and 
transformers. Machine design is taught, but, in 
general, only in so far as it illustrates the applica- 
tions of electric and magnetic circuits. Drawings, 
too, are made, but only of those parts in which 
electric and magnetic calculations are involved. 
Naturally, the parts selected generally refer to the 
same machine, so that a finished design or drawing 
can be made where desired. Empirical data are, 
of course, employed where necessary, but so far as 
possible the time is given to the application of 
principles. In design, it is the principles that are 
regarded as important, and not the practical detail 
of designing. By devoting a large proportion of the 
course to matters other than machine design, such 
as vector diagrams and problems entailing graphical 
solution, not only is a wide field of work covered, but 
valuable combination with lecture and laboratory 
courses is obtained. 

The following examples show the kind of work 


that is done. In some cases most of the work 

consists of calculations—in others of drawing. 
MACHINES. 

(1) Principles of design—conditions imposed by 

luniting factors — British Standard Specifications 

ratings—types of enclosure thermal problems—air 


volumes. 
(2) Magnetic cirouit—calculation of open-circuit charac- 
teristic— special steels, 
(3) Field coils, 
(4) Transformers—regulation—eftticiency. 
(5) Direct-current machines—windings 
standard motors—speed characteristics. 


commutation 


(6) Induction motors—characteristics from _ circle 
diagrain—speed control. 
(7) Synchronous machines—regulation—characteris- 


tics-—starting of metor. 


OrnerR SuBJEcts. 


Starters for various types of motors 
Traction problems, 

Transmission lines, 

Harmonic analysis. 

Magnetic and electric fields. 
Iliumination. 

Mercury-are rectifier. 


(1) 
(2) 
(3) 
(4) 

(5) 

(6) 

(7) 

Such examples sufice to show that under the 
heading of “* Machines,” there is much that could 
not be included under design calculations, yet 
which is essential for a proper understanding of the 
action of machines. In fine, the aim of the modifica- 
tions of present practice suggested in the foregoing 
has been to prevent design work from dominating 
the course to the extent it used to do, without in 
any way depreciating its essential importance. 

It must be added that such ample provision for 
laboratory and design work at the Royal Technical 
College would have been impossible without the 
whole-hearted sympathy of the Governing Body 
and the generous co-operation of Dr. H. F. Stockdale, 
the late Director, who retired last year. 
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ENGINEERIN 


College Work and Practical Training.—What 
should be the effect on the development of a 
student’s mind of what he learns in the labora- 
tory and design office at college ? The mere gaining 
and imparting of technical knowledge and skill is 
far too circumscribed an aim for either student or 
teacher to pursue. To the minds of both there 
should be ever present a purpose which can ¢ aly 
be described as moral. The patience, the accuracy, 
the thoroughness, the subordination of all subjective 
opinion, the acquiescence in objective validity 
required for successful investigation of nature’s 
secrets, constitute the best training the mind can 
receive. Other branches of learning develop other 
equally valuable mental endowments, refined feeling, 
imagination, &c., yet the unflinching recognition of 
ascertained fact required for successful experiment 
develops a feature of the mind which no other can 
transcend, an undeviating search for truth itself. 

The courses for day and evening students follow 
similar lines ; the work is done by the same teaching 
staff and the standard of lecture and laboratory 
work is about the same. Evening students come to 
the electrical engineering department well prepared 
to take advantage of the classes, having qualified 
in a course in electricity and magnetism conducted 
by the Natural Philosophy Department of the 
College or elsewhere, before admission. The 
standard of education of such students is generally 
good, and many of them are men whose school 
attainments are comparable with those of the 
day students. It follows that the evening student 
can be given in the lecture room and laboratory a 
training which is comparable with that of the day 
student. Indeed, many evening men do more 
advanced laboratory work and submit better 
reports than corresponding day students; evening 
students may be older and have practical experience 
of their work, and generally they are keener than 
day students. Their training is not so broad, but the 
specialisation in electrical engineering by really 
keen men is often carried to post-graduate standard. 
Wherever possible, promising evening students are 
encouraged to become day students, and facilities 
are offered whereby holders of certificates for evening 
courses can enter the diploma day course; also 
bursaries are provided for this purpose. In general, 
it may be said that students who transfer from 
evening to day courses invariably do well. 

When should day students get their practical 
training ? Every year it is proved that students 
who go to the works on leaving school, attend no 
evening classes, and only come to college as day 
students after completing a 3-5 years’ apprentice- 
ship, find the task almost beyond them. The 
stumbling block is the first year. So much school 
work has been forgotten that such students find 
the mathematics, physics and chemistry too much 
for them. To leave off study for the apprenticeship 
period is fatal, and if a boy does go straight from 
school to the works, the gap can only be bridged 
by part-time or evening classes. 

For day students, the best plan is doubtless for 
the boy to go straight to college from school, and 
to spend his long vacations in the works. This is 
very convenient for Glasgow students, owing 
to the sandwich system, which enables the period 
from April to August inclusive of every year to be 
spent in the works. Whatever the origin of this 
and doubtless in bygone days it did 
enable students to earn money at sea in the summer 

it does at least make practical vacation work 
worth while. It fits in, too, with the practice of 
certain large electrical firms, who find it an advan- 
tage to run vacation courses despite the cost. 
Allowing a large number of budding engineers 
to spend a few months in their works may gain for 
the firm numerous friends, while it enables the 
firm to sort out promising men. These men can 
later be offered engineering apprenticeships, with 
a view to obtaining a goodly supply of well-tried 
assistants, 

In passing, it may be mentioned that mechanical- 
engineering students in Glasgow usually come to 
college from the works and not conversely, the 
college periods being accepted as part of, say, a 
five-years’ apprenticeship. Certain electrical firms 
also prefer to get the boys direct from school, but 


such boys should be compelled to take classes | 
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forthwith, and not allowed to make a long break 
between school and college—a year should not be 
exceeded. The idea that a boy makes a better 
engineering student merely because of works 
training is not confirmed by the writer’s experience, 
nor has he found any need to break the College 
courses, except for vacation work. What a boy 
learns in the works may be of as little direct use 
to him as a student, as what a student learns at 
college is of direct use to him as an apprentice. 
The evening student’s practical experience helps 
him because he knows it is his means of livelihood. 
As regards employment at the end of the college 
course, the toughest problem for the professor is 
to place the man who has already served his appren- 
ticeship—firms seldom approach colleges for assis- 
tants. But there is another point. Apart from an 
early acquaintanceship with practical work, many 
engineers believe it is best for the would-be engineer 
to learn discipline and works routine as soon as 
possible. Such views, founded on a distrust of 
universities and of college influence, may have much 
justification, for in many ways a university may be 
as demoralising as a garrison. The fault here 
probably lies with the colleges. In bygone days, 
when students were older and leisure was the rule 
rather than the exception, the idea of academic 
freedom was intelligible. Nowadays, students 
enter universities to train for professions, and not 
for cultural purposes. The college should be better 
able to train a man for his life’s work than the 
factory, which exists to produce and not to train. 
Discipline can and should be learnt at college. The 
course should be a full-time one, with proper allow- 
ance for college societies and sports. Stimulus 
from other faculties, such as arts, medicine, Xc., 
is superfluous, while pass degrees and low standards 
of attainment are undesirable for engineers. 
Probably far too many students enter college 
to study for engineering degrees. Engineering 
colleges of university rank could be fewer in number, 
and if these were better staffed and equipped, only 
honours candidates need be accepted for degree 
courses. The bulk of young engineers could then be 
diverted into suitable technical colleges or classes 
and trained to fit their future calling. 
Specialisation and research are matters calling 
for particular consideration. As soon as specialisa- 
tion comprises practical details, it is questionable 
whether a college course is not trespassing, and 
wasting time. Technical proficiency on the drawing 
board or in the design office is better left to the 
works. The duty of the college is done when its 
students have been made conversant with the 
underlying principles, and their application, and 
have received a sufficient scientific and mathematical 
training. At college, a student may well learn 
how a machine is designed, but the works alone 
can teach him to design it. Research work is good 
for the staff, and indeed is essential to keep the 
teacher up to date, but only in rare cases can such 
be expected of a student. The better students can 
receive a training in the methods of research, but 
very few indeed of the post-graduate men are fitted 
to undertake important investigations. Bluffing 
may succeed when one is dealing with human 
beings, but is useless when applied to natural laws. 
Occasionally, a student well fitted for research 
work or post-graduate study is unwilling to do it. 
In so far as this represents antagonism to laziness 
it is commendable. The anxiety to get away 
from college, however, can be carried too far— 
the underlying idea of training can be made too 
materialistic, and at times one feels that the height 
of the student’s ambition is to get a safe job with 
a pension and burial place. On the other hand, 
there is no lack of keenness for practical training, 
which electrical engineering students do not find 
easy to obtain in Scotland, where there are but few 
electrical firms and where the power companies are 
—or have been—inclined to lukewarmness. [In 
consequence, a large proportion of the Scottish 
graduates look to England for their apprenticeship. 
Occasionally, a Glasgow student must be prepared 
to serve a second apprenticeship of two or three 
years in an English electrical firm, after completing 
a five-years’ apprenticeship in a local factory oF 
shipyard. In very few cases do students attempt 
to avoid practical training entirely. 














































































APRIL 6, 1934.) __ = ENGINEERING. ~ a ee 








: DESTRUCTIVE TESTS ON BANDED PIPES. 
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DESTRUCTIVE TESTS ON BANDED)! _ Two pipes, each of 1,218 mm. inside diameter, 
’ | designed for a “stress factor’ H x D of 740, were 
; PIPES FOR _HIGH-HEAD WATER- then manufactured using the above tested material. 
q POWER SCHEME. |In order to avoid all longitudinal strain during the 
By Pror. G. Smrovicu, Rome. | pressure test and to approach as near as possible 
; pret as | to the operating conditions of a penstock pipe, both : ’ ih 
; (Concluded from page 361.) |B, and B, pipes were fitted with two sliding covers, Fie. 17. Broken Banpixa Rive. 
Tests B.—The material used in the manufacture of | abutting against the end plates of the hydraulic testing 
4 the pipes to be submitted to this set of tests was pre-| machine, as illustrated in Fig. 6, above. Two thick |The tests were carried out on Mesnager type speci- 
n viously tested in the same way as in connection with | banding rings were then shrunk on both ends of each | mens, 10 x 10 x 55 mm., indented across the face 
n Tests A.” For “Tests B” two pipes were con-| pipe to prevent its deformation and to ensure tightness | corresponding to the cross-section of the liner pipe. 
’ structed instead of one. The resultsof the tests of the | under very high pressure; this arrangement did not | Tensile tests were also carried out on specimens taken 
i material of the pipes are given in Tables IV and V, page | influence the experimental results, as the effect of the | across the weld, and are tabulated in Tables VII 
, 398. The two plates were rolled from the same ingot. | end rings extended over a short length only of each | and VIII, page 399. The specimens were cut crosswise. 
. Banding rings selected at random from a number | end of the tested pipes. Specimens for impact tests} Both pipes were then submitted to pressure test by 
° obtained from a single melt, from which all banding | were cut from both ends of the liner pipes, all round | raising and releasing the pressure in accordance with 
r rings of B, and B, pipes were rolled, were tested. The| their cross section. Figs. 7 to 12 show the polar|a pre-arranged list of values varying from zero to the 
t results are given in Table VI. The specimens were | diagrams worked out with the impact values obtained, | yield point ; the deformations of the rings and of the 
ut longitudinally. | and are evidence of the good quality of the material. | liner walls along various sections were measured by 
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ON BANDED PIPES. 































































































at WELDED Pera. 


Fie. 20. FRaAcTURE 
means of the same extensometers as used for Tests A. 
This set of tests showed that Messrs. Tubi Togni’s 
calculations for this type of pipe were in accordance 
with the experimental results. 

The pressure was then increased until failure 
occurred, On the basis of the mechanical properties 
of the material and of its assumed 90 per cent. welding 
efficiency, the pipes had been designed with a safety 
factor of 4, this being considered as the ratio 


Hr 
H 


Dy 
Db 


where H, and H are respectively the bursting and | therefore, was :— 


the working pressure, and D, and D are respectively | 
the inside diameter at failure and the original inside | 
diameter. A theoretical diagram showing the anti- 
cipated deformations of the liner plate and banding 


TABLE IV.—Tests or Street Pratre or B, Linen Pres. 


Chemical Composition : ©, 0-098 per cent. ; Mn, 0-427 per cent 


Tensile Test 
(Standard Specimen with L = 11-3 «/s). | 


Place where 7 


Test Specimens Ul-imate | 


were cut off Tensile Yield Elonga- 
Stress Point ti 
. on 
kg. per kg. per per cent 
sq. mm oq. mm 
From one of the end | 
edges of the plate 35-4 24-8 25-2 
From the opposite end 
edge of the plate 35-2 20-1 


23-3 | 


rings was prepared, with the breakdown point marked 


on it, corresponding to 236 kg. per square centimetre |in the welded seam at the point between the two 
(about 3,355 lb. per square inch), always assuming | white lines in Fig. 16, letting out a small water jet. 


the welding efficiency to be 90 per cent. 






| as compared with what had been anticipated. 
}and 15 show the diagrams respectively for B, and B, 





| showing that the welding efficiency was actually higher 

































































































































but already markedly 
deformed. The actual 
peripheral deforma- 
, tions were measured and traced on the theoretical 
diagram, thus showing the real behaviour of the pipes 
Figs. 14 


Broken Rina. 


pipes, from which it will be seen that the actual 
behaviour of the pipes did not depart substantially 
from what was anticipated and that the observed 
yield point corresponds, as previously expected, to 
about 24 times the working stress. 

The bursting pressure for both pipes was considerably 
higher than that calculated on the basis of a 90 per 
cent. welding efficiency ; in fact, the first pipe failed 
at 245 and the second at 252 kg. per square centimetre 
(respectively 3,483 and 3,582 lb. per square inch), 


the actual safety factor, | 


than 90 per cent. The inside diameters became 1,323 
and 1,401 mm. respectively, 


245 x 1,323 : 
60 x 1,218 4-4 for B, pipe, and 
252 x 1,401 —— 
6 x 1,218 ~ *°® for 5s Pipe. 


Srectmmens Cur Crosswise. 


; Si, 0-00 per cent. ; S, 0-033 per cent. ; P, 0-012 per cent. 


Impact 
Test with 
| | Mesnager 
| Test 

Reduction | Specimen 
of Area, Remarks kg. m. per 
per cent. sq. cm. 


Bending. 


20- 
65-8 Broken outaide the 
gauge length. 


| yore 


Good. 


16: 


| 
59-5 | 
| | 


The crack in B, pipe appeared as a porous portion 





In the B, pipe the banding ring No. 6, shown in Fig. 17, ! 
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Fig. 13 shows B,| burst while the liner remained intact; the latter, 
Cross SECTION OF pipe still unbroken, | even after the sudden release caused by the cracking 


lof the ring, rapidly expanded without fracturing 


Taste V.—Tests of Steel Plate for B, Liner Pipe. 
Specimens Cut Crosswise. 


Si, 0-00 


Percentage Composition : C, 0-095; Mn, 0-417 
5, 0-083; P, 0-014 


Tensile Test. 
(Standard Specimen with 
/ 
L 11-38) 


Place where 








Test Specimens |Ultimate) Yield |, Re- 
- - 4 slong duc 
were cut off Tensile | Point,|, : 
Stress, |kg. per ation, |tion of 
ke Det “a per Area, 
| 7: om mm. | cent = 
‘I ‘ cent. 
: } 
From one of the end |} 15-9 - 
edges of the plate 36-0 24-2 eR -f 62-¢ 12-8 = 
12-3 “ 
From the opposite 13-7 = 
end of the plate 35-1 2-9 | 29-8 | 61-8 12-4 : 
12-2 2 


TaBLe VI.—Tests on Banding-Ring Material. 


Percentage Composition: C, 0-34; Mn, 0-78: Si, 0-185 
5, 0-028; P, 0-017. 
rensile Test (Standard Specimen with L = 11-3 4/8) 








No. Ultimate Yield Reduction 
Stress, Point, Elongation, of 
kg. per kg. per per cent Area, 
sq. mm. sq. mm per cent 

1 41-8 23-0 37-7 
2 38-4 18-7 42-7 
3 41-0 18-5 7°38 
Impact Test with Mesnager Test Specimen 
Kg. m. per square centimetre. 
4 10-8 
5 8-5 

6 10-7 

7 10-9 

8 10-3 

+) 10-8 


Figs. 18 and 19 are diagrams showing both the initial 
and the collapsing longitudinal sections of the pipes, 
as well as the corresponding percentages of elongation. 
Fig. 19 also shows the longitudinal section of B, pipe 
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just before the fracture as well as the inversion of the 
bending which took place abruptly in the liner plate ; 
the maximum elongation of the plate was 19 per 
cent., and probably would have been greater if the 
admission of water had not had to be stopped. The 
broken ring would probably have given better results 
if its structure had not been locally changed by the 
electric welding used for fixing the extensometer to it ; 
the fracture occurred exactly at the point at which 
in electrically welded peg had been applied, as is 
clearly shown in Fig. 20. Fig. 21 shows the broken 
cross-section of the ring, with evidence of the structural 
ulteration induced in the material. The fact that 
both pipes, which are identical in design and dimen- 
Vil. 


TABLE Tensile Tests on the Weld of 


B, Liner Pipe. 


| 


Ultimate 


<- Yield . | Reduc- . 
onsile ynga- . . re 
Num- = < ile | Point, Elonga | tion of Spot wher 
het oe | i. per = t Area, Fracture 
kg. per sq. mm. per cen per cent Occurred. 
sq. lam 
1 33-0 2-0 17-70 40-0 On the edge of 
| the seam. 
2 33-1 21-9 20-0 39-1 | On the edge of 


the seam. 


Taste VIII.—Tensile Tests on the Weld of 
B, Liner Pipe. 


| 


Reduc- 


Ultimate} 





sewers these cross gutters were to be laid so low under- 
ground that they fell into the sewer. It was also directed 
that when gravel was brought in for pavements the 
old earth was to be carried away. The natural drainage 
of the City was into the Walbrook and the Fleet River. 
The latter at one time was navigable by small craft 
up to Holborn. There were four bridges across the 
stream. By the Eighteenth Century, however, it had 


become choked with mud and in 1733 an Act was | 


obtained authorising the river to be covered in and the 
reclaimed land vested in the corporation. The picture 
of the City in 1773 on a wet day is not a pleasing one, 
for the spouts from the roofs projected over the pave- 
ments, the roads were full of mud, and overhead 
innumerable signboards swung ominously in the wind. 
Road improvements on any scale did not come until the 
Nineteenth Century. 
introduced; in 1839 Carey’s wood blocks were tried ; 
in 1843 Mount Sorrel granite blocks, and in 1869 com- 
pressed asphalte. Complaints about roads and drains 
are not unheard of to-day, but a study of this paper 
on the old pavements of London shows that the citizens, 
generation after generation, accepted with complacency 
conditions which are perhaps now unknown except in 
very backward countries. 








LABOUR NOTES. 


UnperR the agreement to which American motor | 


manufacturers, and the associations to which their 
workers belong, are parties, any trade union appears 
to be permissible, provided it is independent or is not 
a union to which employers say their workers must 
belong. A worker is free to join, or not to join, a 
regular trade union as he pleases, and if he joins one 


| affiliated to the American Federation of Labour he is 


pe Yield 7 
Tensile | 5; Elonga- | ;; : Spot where 
a Stress, | Rtg | tion, — Fracture 
" . F 
— (eal | per cent.| - nant | Occurred. 
sq. mm. sq. mm. | per cent. | 
ee — 
1 33-8 | 23-2 32-2 73-6 Out of the seam. 
? 33-7 | 22-9 23-9 69-4 Near the end 
| | |} _marks. | 
32-9 22-7 24-5 | 71-6 Near the end! 
| _marks. 
{ 33-9 22-6 27-4 71-0 | Near the end 
| i } marks. 
84-1 23:5 | 22-4 On the edge of 


the seam. 


sions, gave way, the one in the liner and the other in a 
ring, proves that both parts—liner plate and rings— 
contribute in the correct proportions to the strength of 
the whole system and that the material is applied 
in the most rational way. 

These experiments showed that the method of calcu- 
lation, design and manufacture of banded pipes em- 
ployed by Messrs. Tubi Togni is capable of complying 
with any requirement likely to arise in connection with 
high-head water power schemes. The Commission 
which conducted the tests expressed their full satis- 
faction with the results obtained to Messrs. Tubi Togni, 
with whom the Société Anonyme La Dixence placed 
the order for the two banded pipe-lines. Finally, it 
should be said that the substance of this article is 
taken from an article by the author which appeared in 
L’ Elettrotecnica. 








THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society, held in 
Prince Henry’s Room, Fleet-street, on February 21, 
a paper was read on “‘ The Early History of the Streets 
ind Paving of London.” Though the Romans, with 


not to be “ victimised’ for so doing. 
of regular trade unions are permitted collectively to 
bargain with employers on behalf of their members, 
but must refrain from using coercive measures where 
workers belong to no organisation or to independent 
unions of their own choosing. As minimum 
rates and maximum working hours are fixed by the 
industry’s code of fair competition, there does not 
appear to be much left for collective bargaining ; but, 


as a matter of fact, there is a good deal, if the view | 


of the International Association of Machinists is 


| accepted. 


their usual skill and thoroughness, had laid out the | 


City with roads and drains, fragments of which are now 
ind again brought to light through excavations for 
buildings, after the departure of the Roman legions the 
City sank into obscurity, the art of road making was 
forgotten, and there are no references to paving in the 
City until about the Twelfth Century. Other cities were 
equally behindhand and Paris was only paved in 1184. 
From that time onwards, it is possible to trace the 
development of the organisation for dealing with roads 
and drainage. In 1302 four paviors were sworn to 

make the pavements throughout the streets and 
places in the City only in the manner most commodious 
for the public,” and in 1311 surveyors were appointed 
to “survey pavements and divers disturbances in 
the City of London.” 

Soon after this, tolls and taxes were charged for 
repairing the highways, but in 1417 Holborn “ was so 
deep and miry that many perils were thereby occasioned 
as well to the King’s carriages passing that way, as to 
those of his subjects.” A notable step was the founding 
in 1479 of the Worshipful Company of Paviors, who were 
to have authority “* over the craft and mistery of paving.”’ 
It was the task of the warden of the company to oversee 
all paving work within the City and suburbs. There 
were, however, many complaints about the state of 
the roads and pavements, and the methods used were 
very inferior. In 1662 an order was issued from White- 


hall stating that the Commissioners for the Highways 
and Sewers observed the great inconvenience caused by 
the multitude of cross gutters in London and West- 
linster and directed that where there were common 





In the March issue of the Machinists’ Monthly 
Journal, the editor writes as follows :—‘* It becomes 
more and more apparent as time passes that the skilled 
worker in industry is, under the great majority of 
codes so far adopted, ‘ the forgotten man.’ It is true, 
of course, that in most codes his hours of labour have 
been reduced ; but so has his weekly income, because 
while many codes provide that an equitable adjust- 
ment shall be made in all wage rates above the mini- 
mum hourly rate established in the codes, there is 
ample evidence to prove that employers are either 
slow in making such adjustments or ignore the provi- 
sion entirely. In any event, the weekly wage income 
of skilled workers in almost every industry thus far 


codified falls below that received before the codes 
became effective. We grant that the establishment 
of minimum rates has, in many instances, meant 


substantial hourly increases in the wages of those who 
fall within the lower brackets of the wage structure, 
but the skilled worker is simply out of luck, because 
no provision, except as heretofore noted, is made for 
a proper adjustment of his wage rate.” 


On the subject of the wage rates of skilled workers, 
the regular trade unions are, therefore, seeking to 
make collective bargains with the employers, basing 
their claim on clause 7 (6) of the National Industrial 
Recovery Act. ‘‘ We pointed out some months ago,” 
the editor of the Machinists’ Monthly Journal goes on 
to say, ‘ that the skilled worker need not expect to 
have anything in the way of wage increase handed 


out to him on a silver platter; that he would, in the | 


future as in the past, have to join with his fellow- 
worker and enter into negotiation with employers in 
an attempt to fix by agreement minimum rates for 
skilled mechanics as well as rules governing working 
conditions.” 

Evidence of activity along these lines comes from 
other areas. A strike for higher wages, presumably 
for skilled workers, has, for example, taken place at 
an important Buffalo aeroplane factory, and another 
is reported from Camden, New Jersey, where the New 
York Shipbuilding Corporation’s skilled workers are 
demanding, in addition to higher wages, the abolition 
of piecework and the introduction of the * closed 
shop.” 

At a meeting in London, last week, of the, British 
Railway Shopmen’s National Council, the representa- 


In 1816 macadamised roads were | 


Representatives | 


wage | 


|refusal to do work in dispute. 





tives of the unions asked for the cancellation of the 
|4} per cent. reduction of wages which took effect when 
railway wages generally were reduced. Mr. Marchbanks, 
the general secretary of the National Union of Railway- 
men, who submitted the claim, explained the reasons 
|on which it was based, and Mr. Kenelm Kerr, speaking 
for the companies, said that the position would be 
examined, and the whole question considered at a 
further meeting of the Council. 


The National Joint Industrial Council for the Elec- 
trical Contracting Industry has decided that the rates 
of wages which ruled between April, 1933, and April, 
1934, shall continue to have effect until the period 
covered by the first pay day in October next. The 
hourly rate for Grade A workers is ls. 7}d., subject to 
an addition of 5 per cent., making a total of ls. 83d. 
This rate includes a travelling allowance, and no further 
| allowances are to be paid except as provided by Rule 9 
of the London Rules, dated February, 1920. For 
Grade B workers the hourly rate is ls. 53d., for 
Grade C workers, ls. 44d., and for Grade D workers, 
ls. 34d. 


It is stated that the employers’ representatives on 
the National Joint Council for the Electricity Supply 
Industry have suggested that the wage cuts made in 
1929 shall be restored, as from the first pay week in 
May. The proposal has been put forward in reply 
to claims by the unions in several areas for wage 
advances. The expectation is that it will be accepted 
by the unions, and that all the district claims will be 
withdrawn, except that of Lancashire, which will be 
| considered separately. 


Sir Henry Betterton, the Minister of Labour, stated 
|in the House of Commons last week that subject to 
|the result of a further discussion with representatives 
j of the employers and workers, the Government pro- 
| posed to introduce legislation designed to make certain 
mutual agreements affecting the manufacturing side 
|of the cotton industry legally binding. According to 
the Manchester Guardian, the intention is to pass an 
jad hoc enabling bill, confined to the manufacturing 
sections of the cotton industry, whose technical and 
geographical scope would be strictly defined. The bill 
would provide that, on the joint appeal of both organised 
employers and organised employed, the Government 
would give statutory effect to such agreements as the 
two sides consider are in danger of collapse. This does 
not mean that the whole body of agreements in the 
manufacturing section would be given the force of 
law, or, at any rate, until they have been put on such 
a basis that both employers and operatives are satisfied 
with them. This is not at present the case with the 
uniform list or with the question of the extension of 
the more-looms agreement to the finer cloths. The 
Minister throws on the trade itself the burden of 
deciding what wage agreements are to be enforceable. 
The Government itself will take no initiative. 


A Burnley employer described the proposal as a 
step in the right direction. Such an Act would be 
welcome, he said, and would put an end to the cut- 
throat competition that had been going on among 
manufacturers. A Preston employer said that at 
present all sorts of wages were being paid throughout 
Lancashire. Probably more manufacturers were 
breaking the last wages agreement than were observing 
it. Legislation would put all manufacturers on the 
same footing, and would be welcomed by cloth-buyery 
as giving greater regularity and steadiness to quotations, 


The decision of the Shipbuilding Employers’ Federa- 
tion, which takes effect this week, to set up a new 
class of skilled electric welders, was again considered 
by executive representatives of the shipyard trade 
unions at a meeting in London last week. The national 
committee appointed at a previous meeting submitted 
a report, in which it was recommended that where any 
union was in conflict with the Employers’ Federation 
over the new scheme, it should be supported in its 
An official report 
issued at the close of the conference stated that, after 
a lengthy discussion, the recommendation was adopted 
by a majority. The national committee, it was added 
is to remain in existence, and local joint committees 
are to be appointed. The members of the local com- 
mittees are, however, to be “under the control of 
their respective national executives.” 


A communication received by the International 
Labour Office at Geneva, and reproduced in Industrial 
and Labour Information, states that with a view to 
overcoming the present economic difficulties, the 
Japanese Trade Union Congress (Nihon Rodo Kumiai 








Kaigi) has submitted to the Prime Minister a plan for 
State control of industry and labour. 
that a Department of Industry and Labour be estab- 
lished, and that an advisory committee, consisting 
mainly of representatives of employers and workers 
in industry, be appointed, for the purpose of securing 
national solidarity through the control of the relations 
between capital and labour. Important industries 
should be placed under temporary State control, with 
i view to rendering such control permanent by nationali- 
sation or otherwise. Heads of small undertakings 
should combine in guilds to be placed under the 


vuthority of the State. 


It is further proposed that a trade union Act and 
wn Act relating to collective agreements should be 
promulgated, for the purpose of guiding the trade 
union movement into approved channels. The present 
Act relating to conciliation in industrial disputes 
should be amended so as to render disputes in all 
subject to compulsory conciliation. An 
Relations Court should be established, and 
should a final award in all disputes which the 
conciliation procedure fails to settle. An Industrial 
Co-Operation Committee should be established for the 
promotion of industrial peace and progress, and should 
consist of representatives of employers, workers and 
consumers, with a chairman who should be either the 
Minister Prefectural Governor, or 
permanent official 


industries 
Industrial 
issuc 


concerned, or a 


In the course of an address broadcast by means of 
wireless telegraphy, Mr. Lambert-Ribot, of the French 
\ssociation of Metal, Mining and Engineering Indus- 
tries, said that many people were demanding the 
complete abolition of every sort of exception—over- 
time, spread-over arrangements, &c.—to statutory 
hours of work, as a means of combating unemployment. 
At present these exceptions gave manufacturers a 
necessary margin which permitted them to adapt their 
time-tables to the variations which inevitably arose 
in every undertaking; to abolish them on the pretext 
of increasing the utilisation of unemployed labour 
would be about as reasonable as abolishing the safety 
valve in order to get up more steam. 


Taking a concrete case to illustrate his argument, 
Mr. Lambert-Ribot assumed that an undertaking had 
« daily output of 80 articles, that each article was 


composed of six assembled parts, each prepared in a 
different workshop, and that each workshop had 100 
workers. Some slight and by no means exceptional 
irregularity occurred—a machine stopped, a flaw in 
manufacture was discovered, the supply of material 
was interrupted or some other evidence of human 
imperfection emerged—and on a certain day one of 
the shops could not produce more than 70 pieces in 
its eight hours 
was an hour behind It was, obviously, impossible to 
take on and train 100 new workers for an hour's work ; 
ind if the employer or manager was denied the power 
f keeping that shop—that is, 100 men—working one 
hour's overtime, the other 500 workers would have to 
wait 
in order that the 80 articles could be turned out—until 
the production of the shop in question had caught up 
with that of the whole factory. That was, Mr. Lambert- 
Ribot added, only one of many instances. Moreover, 
the arguments he had summarised applied, he claimed, 
with still greater force to proposals for a general and 
compulsory reduction of hours of work 


American College of Surgeons has submitted to 
the National Recovery Administration a draft medical 
code for industrial employees. The general principles 
of the suggested code include proposals that all rew 
employees should have pre-employment examinations, 
and all employees annual health audits, by doctors 
employed by the industries; that industries should 
establish individual or joint pathological and X-ray 
laboratories; that defects revealed by examinations 
should be treated at the cost of the industry in so far | 
as they come within the sc»pe of workmen’s compen 
sation or other State laws, and otherwise be referred | 
to the family physician of the employee, who should | 
be provided with the records and facilities of the 
industrial laboratories at minimum that the| 
facilities of the laboratories should be available to the | 
family physician for the care of the families of 
employees. 


The 








cost ; 


On the initiative of the National Fascist Union of 
Italian Engineers, a European Federation of Certified 
Engineers has been formed. Austria, Belgium, France, 


Hungary, Italy, Lithuania, Spain, Sweden, Switzerland, 
and Yugoslavia are represented on the organisation, 
whose objects are (1) to induce certified engineers to | 
take an active part both in the social life of their 


That meant that the shop’s output | 





G. 


| respective countries and in the solution of 


(2) to found a specialised international review dealing 
with important scientific subjects and with occupational 
questions such as the equivalence of engineers’ certi- 
ficates, international legislation on patents, the juridical 
position of certified engineers abroad, the establishment 
of a special body to guarantee the payment of certified 
engineers employed abroad, the validity of engineers’ 
certificates in different countries, &c.; (3) to establish 
well-defined relations with the International Labour 
Office for collaboration on appropriate subjects, and 
get into touch with the League of Nations for expression 
of opinion on all important works schemes ; 
promote an exchange of ideas between certified engineers 
in different countries on questions which concern the 
profession, particularly the relation between world 
production and consumption ; (5) to encourage every 
scientific endeavour to discover and exploit any sort 
of natural wealth and so to provide the inhabitants of 
the different countries with better conditions of life. 


(4) to | 
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: — 
all the | more important. In the London area, in the valleys 
It is proposed | practical problems arising in the economic world; | of the Thames and Lea, hundreds of acres of marshes 


continually hold water in immense quantity, generally 
within a foot of the surface, but at any given point 
slightly below the level of the streams which deliver 
into the reservoirs. In the Lea valley there are 
numerous gravel pits within 15 miles of London, in 
which the water has stood within a foot of the surface 
of the ground throughout the whole of the late pro- 
tracted drought. This water level is at all points a 
few feet below the level of the Lea, which discharges 
into the East London reservoirs. In case of serious 
emergency it would be easy and inexpensive to pump 
all these collecting pits over the Lea Navigation and 
into the Lea proper. 

As a permanent improvement, I suggest that it 
would be practicable to form concrete settling pits in 
which a constant water level could be maintained by 
means of weirs, at say 1 ft. below the permanent 
water level in the surrounding marshland. Along 
side each a borehole should be sunk and set 


so 





The headquarters of the Federation will be in Rome. 


The Afghan Ministry of Commerce has established 
a vocational school at Kabul for the training of skilled 
workers and foremen. The number of pupils is at 
present limited to 100. Each will receive 30 afghanis 
a month—about 8s. at par—as a contribution to his | 
expenses, and will be free to choose his occupation 
when his course is finished. This is the first vocational | 
school in Afghanistan. 








LETTERS TO THE EDITOR. 


INVENTIONS AT THE BRITISH 
INDUSTRIES FAIR. 


To Tue Epiror oF ENGINEERING. 


Srr,—Will you allow me space in your journal to} 
reply to Mr. C. H. Clarke, whose letter appeared in 
your issue of March 2. Apart from the reference to 
the particular Section of the Act, I will endeavour to 
deal with the points raised :—The question divides 
itself into two parts, viz., the effect of exhibiting an 
invention at an exhibition, which carried a Board of 
Trade Certificate. (1) In this country; (2) Abroad. 

The letter is a general warning or caution to inventors. 
I do not intend to go into detail. If an outsider sees 
an invention exhibited and applies for a patent in this 
country, the Comptroller may only cite against this 
application any printed British specification not more 
than fifty years old, or any other documents of which 
he may be aware (Section 7, Patents and Designs, 
1907). The displaying of an invention at an exhibition 
is not a document, and it is certain that unless the | 
Comptroller had cognisance of a prior specification or 
other document, he would grant a patent. The real 
inventor would, therefore, have to oppose the grant, 
and this would cost him far more than filing a provi- 
sional specification before he exhibited his invention. | 
If the true inventor were not aware of this application 





for the full 80*pieces would have to be present | 


by another person and did not oppose the grant, then 
the difficulties in the way of his having the patent 
annulled are increased. 

So far as the grounds for opposition are concerned, | 
it is questionable whether the act of exhibiting an 
invention is a publication as defined by the Section 
of the Act. Referring to the opposition to grants so 
far as foreign patents are concerned, your correspondent 
seems to be unaware of cases which have arisen in 
foreign countries involving the points at issue, namely, 
that a foreigner seeing an invention exhibited here, 
taking particulars of it to his own country and manu- 
facturing it there, and, although the real inventor 
in Great Britain has subsequently applied for a patent, 
basing his foreign application on the British case and 
claiming priority under the International Convention, 
it has been held that as the native has been using 
the invention prior to the actual date of application in 
that foreign country, he has a right to continue. 

Yours faithfully, 
G. Drury CoLeman, 
39, Victoria-street, S.W.1. General Secretary, 
March 21, 1934. Institute of Patentees. 








DROUGHT AND FLOODS. 
lo Tue Eprror or ENGINEERING. 


Siz,—In considering the question of shortage of 
water, a factor which largely bears on it is frequently 
overlooked. During recent years, drainage of the 
land generally has been vastly extended, and the 
consequence is that rainfall is very rapidly run off to 
low levels and a very large portion of it reaches tide- | 
water, instead of being allowed to soak into the subsoil. 
This, of course, must very quickly affect shallow well 
in times of scarcity, and in flatter land may be sti 





as to convey a continuous flow down through the 
almost faultless bed of London clay to replenish the 
water-bearing strata below. The effect would be first 
to make up the permanent deep level water supply, 
which has been lowered several feet in the last twenty 
years by the immense amount of pumping from the 
chalk bed; and secondly the present water level in 
the marshes would be lowered, thus forming a receptacle 
for flood water in times of abnormal rainfall (vid: 
Lord Desborough’s Speech at the Thames Conservancy 
Meeting re Floods two years ago). A third result 
would be the vast improvement of the marshes as 
pasture, now largely useless by reason of the poorness 
of the “‘ water grass ” and rough herbage. 

In the surrounding country, somewhat above the 
level of the marshland, where local water supply 
depends on shallow wells, something similar could be 
done with small reservoirs into which land drains 
could deliver; these would form interceptors and 
prevent the bulk of the water running away to lower 
levels, and eventually to tide water, as at present. 

I-am, Sir, 
Yours truly, 
R. G. Tyer, M.I.E.E. 
40, Chancery Lane, London, W.C. 
March 23, 1934. 








THE CALCULATION OF TORSIONAL 
VIBRATION STRESSES OF MARINE 
OIL ENGINE INSTALLATIONS. 


To THE Eprror oF ENGINEERING. 

Str,—I note that Mr. W. Ker Wilson, in his letter 
published in ENGINEERING of the 23rd inst. (page 344), 
now states that the absolute value of the hysteresis 
energy is much too small to account for the whole 
of the input energy, but that the hysteresis exponents 
are important and reveal the nature of the damping 
law in engine vibrations. Surely, if the absolute 
magnitude of hysteresis is small then its exponents 
cannot be taken as determining the character of the 
overall damping. 

Then, in order to show that a reduction factor of 
0-5 is not unreasonable for marine installations, he 
resorts to a diagram co-ordinating resonance conditions 
in flexible systems with speed variation in rigid 
systems. To effect the above reduction in the example 
of the six-cylinder marine engine, he requires a 
coefficient of speed fluctuation of ,', operating with the 
74 order critical. Reference to my letter in ENGINEER- 
ING of 9th inst. shows that a speed fluctuation of ;', 
in conjunction with the 7} order critical is not in 
accordance with the torsiograph records. 

am, 
Yours faithfully, 
J. F. SHANNON. 
The Royal Technical College, 
Glasgow, C.1. : 


March 27, 1934. 
To THe Epiror oF ENGINEERING. 
Srr,—I was interested in Mr. Wilson’s reply to 


Mr. Shannon explaining his use of the expression 
for the coefficient of speed fluctuation. It is reasonable 
to assume that the factors governing cyclic variation of 
natural frequency are more or less proportional to this 
coefficient, and there appears to be justification for 
Mr. Wilson’s assumptions. At the same time it Is 
clear that the actual correction factor given in his 
article is based on a fallacy. 

In the article quoted, Mancy derives this factor 
working from the assumption that the frequenc) 
of the disturbing forces is a periodic function given 
by :— 


F = N(1l — $C . cosa), 
where N Resonant speed, : 
and C = Coefficient of speed fluctuation. 
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TreLescortc AERIAL. 


Fia. 


1. 


This would, of course, be approximately true in 
the case of a torsionally-rigid system, but it obviously 
cannot be true of an elastic system at resonance. 
In fact, it can never be true of an elastic system and 
in any case it would appear to be of little value to 
study the conditions obtaining before the point of 
resonance is reached. 

Mr. Wilson’s article was both interesting and 
instructive and it would appear that the results he 
obtains justify his assumptions for the sources of 
damping. It is significant that the vibration stresses 
calculated on this basis bear an approximately constant 
relationship to the actual values. The observed 
discrepancies can be very largely explained by the 
fact that, due to the cyclic variation of natural 
frequency, a state of true resonance can never exist. 

Yours faithfully, 
F. T. HINKLEY. 


Westholme, West Grove, 
Allenton, Derby. 
March 27, 1934. 








WIRELESS DIRECTION FINDER 
FOR SUBMARINES. 


\n interesting development in the technique of 
wireless direction and position finding has recently 
been made by Messrs. Marconi’s Wireless Telegraph 
Company, Limited, Electra House, Victoria-embank- 
ment, London, W.C.2, in conjunction with the British 
Naval Authorities. It takes the form of a new wireless 
lirection-finding equipment for submarines, employing a 
telescopic aerial system, which would appear to be of 
considerable assistance in navigating vessels of this 
class. When travelling submerged, compass readings 


DIRECTION-FINDING 


MARCONT'S 


WIRELESS TELEGRAPH COMPANY, 


EKQUIPMENT FOR SUBMARINES. 


LIMITED, ENGINEERS, LONDON. 











Fie. 2. 


The aerial is erected above the normal 


system 


| superstructure of the submarine on the centre line, 


as shown in Fig. 2, and when the aerial is lowered 
there is no projection above the mine or obstruction 
wires. The telescopic loop aerial, when in position 
for operating, in which it is shown in Fig. 1, consists 
of two non-rotating collapsible loops mounted at 
right angles to each other about a vertical axis and 
forming a normal Marconi Bellini-Tosi system. The 
whole aerial is raised and lowered electrically in less 
than 20 seconds, the gear, which is referred to below, 
being operated from the receiving cabin. The receiving 
apparatus can be installed in any position up to 30 ft. 
from the aerial, if necessary, to suit the internal 
arrangements of the vessel. The equipment for raising 
the aerial comprises an inner telescopic tube to which 
the collapsible aerial loops with their supporting frames 
are fitted and an outer tube or casing fitted to the 
hull, into which the inner tube is telescoped. The 
outer casing also contains the elevating gear. At the 
upper end of the telescopic tube are four longitudinal 
slots, distinguishable in Fig. 1, into which four arms, 
hinged at their lower ends, fold when the tube is 
lowered. These arms are linked to the movable 
central rod so that after the outer casing has been 
cleared during the operation of elevating, the four 


| arms epen and also spread and tighten the loop aerials. 


Each loop is roughly diamond shaped when extended 
and consists of the necessary flexible conductors 
protected by rough rubber sheathing. In lowering the 
aerial, the flexible loops fold and withdraw into the 
slots, so that the tube containing them can be telescoped 
into the outer casing. 

The elevating mechanism comprises two threaded 
rods extending up into the outer casing on each side 
of the inner tube. The rods run in bearings at the top 
and bottom ends and are rotated together by gearing 
connected to a reversible motor. The inner tube is 
supported by bridge pieces having projections which 
engage with the threads on the rods, so that by rotating 
the latter the inner tube can be raised or lowered. 

The direction-finding receiver can also be used for 
ordinary receiving work covering a wavelength range 
from 300 m. to 4,000 m. 











ure normally the only navigational aid, but with the 
new direction finder it is possible to take bearings on | 
iny known land transmitting station or ship. Direc- 
tion-finding facilities are obviously of great value if a 
submarine has dived in clear weather and come to 
the surface in a fog, when the only method of ascer- 
taining the vessel’s position, apart from wireless, would 
he by dead reckoning. 

The use of direction-finding equipment on submarines | 
has hitherto been restricted by the difficulty of providing | 
‘n aerial system which could be used when the vessel | 
was awash or submerged without interfering with the | 
normal navigation. This difficulty, however, appears 
to have been overcome by the telescopic aerial shown 
in position on a submarine in Fig. 2, and to a larger 
scale in Fig. 1. It is stated that the accuracy with 
which bearings can be taken when the vessel is awash, 
or even when submerged to depths of 35 ft., is equal 
to that obtained on mercantile vessels with the usual 
equipment. 


| 





| 





THE LATE MR. E. M. DUGGAN. 








| in 


Mr. Epwix Merrie Duccan, who, we regret to | 


state, died at Karachi on March 5, after an operation 
for peritonitis, had been in the Indian Public Works 


Department for the past 29 years, and was serving as | 


chairman of the Karachi Port Trust at the time of 
his death. He was born on February 17, 1884, and 
received his general education at Marlborough College, 
Wiltshire. After studying engineering for four years 
at Owen’s College, Manchester, he secured the B.Sc., 


(Victoria) degree in 1904 and, in the same year entered | 
the Royal Arsenal, Woolwich, as a workshop student. | 


He was appointed to the Indian Public Works Depart- 
ment as assistant engineer in 1905, and for the succeed- 
ing 7 years was employed on roads and buildings, and 
irrigation works in the Bombay Presidency. In 1912 
he was promoted to the rank of executive engineer in 


charge of the Central Hyderabad Canals Division, Sind, | 


also becoming under-secretary to the Government of | Docks, in 1912. 








SUBMARINE WITH DrRECTION-FINDING EQUIPMENT. 


Bombay for irrigation and railways. Two years later 
he was placed in charge of the Poona division, which 
position he relinquished in 1916 to become under- 
secretary to the Government of India, in the Public 
Works Department. In the following year, however, 
he was reappointed to the Poona Division and continued 
in this capacity until 1919, when he became chairman 
and chief engineer of the Aden Port Trust, and chair- 
man of the Executive Committee of the Aden Settle- 
ment. During the five and a half years of his tenure 
of office at Aden, he was responsible for the organisation 
of a public supply of electricity and also supervised 
the sinking of a deep artesian well. 

In 1924, Mr. Duggan returned to India as under- 
secretary to the Government of Bombay Public Works 
Department and three years later was made deputy 
chief engineer of the Bombay Back Bay reclamation 
scheme. In 1929, he became chief engineer of the 
scheme and continued in this capacity for some two 
or three years, when he was appointed chairman of the 
Karachi Port Trust. His appointment coincided 
with a period of trade depression, but he was able to 
administer the affairs of the port without unduly 
depleting its resources or increasing the burden on 
trade. A former student of the Institution of Civil 
Engineers, he was elected an associate member on 
April 4, 1911, and passed to full membership rank on 
March 11, 1930. 








THE LATE MR. G. CARTWRIGHT. 


WE note with regret the death of Mr. George Cart- 
wright, which occurred at his home at Market Rasen, 
Lincolnshire, on February 22. Mr. Cartwright, who 
was formerly Engineer of the Grimsby and Immingham 
Docks of the Great Central Railway Company, and 
had spent the whole of his active life in the service of 
this company and of its predecessor, the Manchester, 
Sheffield and Lincolnshire Railway Company, was 
born on November 3, 1850, and commenced his 
education as a civil engineer as long ago as June 1, 
1869, when he entered the office of Mr. C. Sacré, 
Engineer to the Manchester, Sheffield and Lincolnshire 
Railway. After undergoing a three years’ training, 
he was made assistant to Mr. Mark Hyde, of Mr. 
Sacré’s Department, and was engaged mainly on work 
connection with the Manchester to Liverpool 
extension, then in course of construction. In 1873 
he was appointed resident engineer at the Grimsby 
Docks, and during the next five years supervised 
the construction of a fish dock 11 acres in area; 
Alexandra Dock, 26 acres in extent; a graving dock, 
400 ft. in length, and other port and harbour works. 
In January, 1879, at the early age of 29, Mr. Cartwright 
became resident engineer of the canals department 
of the Manchester, Sheffield and Lincolnshire Railway, 
at Doncaster, a position he continued to occupy for 
six or seven years during which he had charge of 106 
miles of canals, and reservoirs and all other works 
connected therewith. Mr. Cartwright’s next appoint- 
ment was that of resident engineer at Grimsby Docks, 
and when the Great Central Railway came into being 
in 1897, he continued in the same capacity until 
appointed Docks Engineer, Grimsby and Immingham 
In this connection, it is of interest 
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to recall that the first sod of the great Immingham 
Dock system was cut on July 12, 1906, and that the 
King’s Dock was opened by H.M. King George V 
on July 22, 1912. Mr. Cartwright retired in 1917, 
but continued to live in Grimsby; he had, in fact, 
only been living at Market Rasen for a few months 
at the time of his death. He was elected an associate 
member of the Institution of Civil Engineers on 
February 5, 1878, and was transferred to the rank of 
member on March 18, 1884. 








TENDERS. 


We have received from the Department ot Overseas 
l'rade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentiond tenders, the closing dates of 
which are given Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases 

Bolts and Nuts 
black-steel bolts and nuts 
Department, 


The supply of two tons of engineers’ 
The New Zealand Post and 
Telegraph Wellington: May 22. (Ref. 
No. G.Y. 13,616.) 

Cables.—-The supply of 7,500 yards, three-core, paper 
insulated, lead-covered, double-sheathed, tape armoured 
cable for Lahore. The Indian Stores Department, New 
Dethi; April 23. (Ref. No. A.Y. 12,302.) 


l'ransformers.—The supply of three 63,500/63-5 volts, 


oil-immersed, self-cooled transformers The Public 
Works Department, Wellington, New Zealand; May 8 
(Ref. No. A.Y. 12,303.) 

Well Pump.—The supply of an_ electrically-driven 
vertical-spindle tube-well pump, complete with motor, 
starter and control gear The Indian Stores Depart 
ment, New Delhi April 20. (Ref. No. G.Y. 13,623.) 

Transformers The supply of five oil-cooled power 
transformers for Lahore rhe Indian Stores Depart 
ment, Simla; May 10. (Ref. No. A.Y. 12,305.) 

Metal Jointing Sleeves The supply of metal jointing 


and lelegraphs Department, 
(Ref. No. A.Y. 12,308.) 


The supply of plant, appliances, and 


sleeves. The Posts 
Melbourne ; April 17. 
Filtration Plant 


fittings necessary for the clarification of the raw wate 
of the Tigris. The open gravity filters should have a 
capacity of 210,000 gallons an hour The Baghdad 
District Water Board, Baghdad April 26 (Ref. No 
G.Y. 13,625.) 


Pipe Fittings 
various sizes from } 


April 21. 


The supply of galvanised pipe fittings 
in. to | in. The Johannesburg 
(Ref. No. G.Y. 13,632.) 


of 
City Couneil ; 





Tin.—The supply of 10 tons of tin of the usual brands, 
cif. Gdynia The Polish Ministry of Communications. 
Warsaw April 19. (Ref. No. G. 13,635.) 


Brass Water Fittings.-The supply of stepeocks, bib- 
cocks and hosecocks. The Johannesburg City Council ; 
April 21. (Ref. No. G.Y. 13,636.) 


Silk Spinning and Weaving Machinery rhe supply 
for a silk spinning and 
Department of Industry 


(Ref. No. F.Y 


and 
The Persian 
Tehran 


machinery 
weaving mill 
and Agriculture, 
2 005.) 


Telephone 


ot accessories 


June 5 


Cable The supply of lead-covered under. 


ground telephone cables. The South African Govern 
ment Supplies Board, Pretoria May 4 (Ref. No 
A.Y. 12,306.) 


Meter Boxes rhe supply of 500 special meter boxes 





of malleable cast-iron or cast -steel The Johannes! urg 
City Council April 21 (Ref. No. G.Y. 13.633.) 

Copper.—The supply of 20,000 kg. of copper ingots 
The Viacao Ferrea do Rio Grande do Sul, Brazil : April 27 
(Ref. No. G.Y. 13,651.) 

CALENDARS We have received monthly tear-off 
calendars from Messrs. Sir W. G. Armstrong Whitworth, 
and Company (Engineers), Limited, Scotawood Works, 
Newcastle-upon-Tyne, 1, and from Messrs Metropolitan 
Viekers Electrical Company Limited, Trafford Park, 
Manchester, 17 

OPENING 01 New UNDERGROUND STATION Al 
OSTERLEY \ handsome new station on the London 
Underground Railway system, at Osterley, n the 
Great Weast-road, was opened to traftic on Sunday, 
March 25 rhe station existing prior to this date in 


Thornbury-road, which was originally opened in 1883, 
waa closed to traffic on Saturday night, March 24 


Launcn or H.M.S PNOOUNTER H.M. Torpedo 
Boat Destroyer Encounter was launched from the 
Hebburn-on-Tyne shipbuild'ng yard of Messrs. R. and W 
Hawthorn, Leslie and Company, Limited, on March 29 
The vessel, a sister ship of H.M.S. Electra, launched last 
month, at Hebburn, is one of the eight veasels ordered 
inder the 1931 Naval Programme. She has an overall 
— of about 329 ft. and a displacement of some 
1,405 tons. Her armament comprises 4:7-in. guns 
and smaller machine guns, and her propelling machinery, 
which consists of twin-screw single-reduction geared 
turbines of the Parsons type developing together a 
shaft horse-power of 36,000, is being constructed at the 
Company's 5t. Peter's Engine Works. Steam will be sup 
plied by three water-tube boilers of the three-drum type, 
titted with superheaters arranged for a working pressure 
of 300 Ib. and 200 deg. superheat, under closed stokehold 
conditions. H.M.S. Encounter is the 68th war vessel 


constructed by Messrs. Hawthorn, Leslie for the British 
\dmiralty 





PERSONAL. 


Newrons or Tauntox, Lowrep, Taunton, 
Somerset, inform us that the manufacture of the com- | 
plete range of Newton garage equipment has been | 
transferred from the Taunton Works, which have now | 
proved to be too small, to larger and more centrally- 
situated works at Messrs. Rotax, Limited, Willesden 
Junction, London, N.W.10 This transfer now makes it 
wossible to co-ordinate both Newton equipment and 
totax electric in one factory Further, co 
ordinated covering both Newton | 
equipment Rotax tools, has established at | 
Messrs. Rotax, Limited, 319, Regent-street, London, | 
W.1, and all inquiries and orders, in future, should be | 
addressed accordingly \ co-ordinated service depart- 
ment will operate from the Rotax Works, at Willesden, 
and all orders for spares and replacements, and corre 
spondence relating to after Serv ice should 
addressed to Willesden } 
Mr. W. A. Reynoips has removed office from | 
Pollen House, Cork-street, Old Bond-street, London, | 
W.1. to Shell-Mex House, Victoria Embankment, | 
London, W.C.2 } 
Mr. H. M. Barker, who, for the 
has been in the service of Messrs. Vacuum Oil Company, 
Limited, Caxton House, Tothill-street, London, 8.W.1, | 
has been appointed to the Board of the Company. He | 
will be responsible for the industrial side of the Com- | 
pany’s work and for the control of sales in Glasgow, | 
Newcastle, Manchester, Sheffield and Cardiff 
| 


MEsSRs. 


tools a 


organisation, 


sales 


and been 


be | 


sales 


his 


mn twenty-two years, 








BOOKS RECEIVED. 

Practical Designing in Reinforced Concrete. Part Il. By | 

M. T. CavuTewi London E. and F, N. Spon, Limited. | 
[Price 12s. 6d. net.] 


Institution of Mechanical Engineers Proceedings. Vol. | 
124. January to June, 1933 London: Offices of 
the Institution 

Indian Mines Act, 1923 innual Report of the Chief 


Inspector of Mines in India, for the Year ending 
December 31, 1932. Delhi: Manager of Publications. 
[Price Re 1-14, or 3s. 3d.) 

George Washington Bridge across the Hudson River at 
New York, N.Y. New York: The Port of New York 
Authority. 





Der verchromung unter Besonderer Berucksichtgung. Ihrer 
inwendung im Automobilbau. By Proressor Dr.- 
Inc. E. H. O. Baver, ‘Proressor H. ARNDT 
and Dr. Inc. W. Krause. Berlin: M. Krayn | 


Technischer Verlag G.m.b.H. 

Die Brennkraftmaschinen 1. Grundlagen. By PRorressor 
P. Meyer. Berlin: Walter de Gruyter and Com- 
pany. [Price 1-62 marks.] 

Examples of Steel Design under the New Code of Practice. 
By Oscar Faser. Oxford: University Press. 
London : Humphrey Milford. [Price 7s. 6d. net.] 

The Practice of Engineering Estimating. By Percy H. 
Mitrter: Oxford: University Press London : 
Humphrey Milford. [Price 12s. 6d. net.) 

Die Wechselfestigkeit Metallischer Werkstoffe. [hre Bestim- 
mung und Anwendung. By Dr. Trecun. WILFRIED 
HEROLD. Vienna Julius Springer [Price 24 
marks. } 

The 1931 Form of Building Contract. 
and C. G. Armstrone Cowan. 
Pitman and Sons, Limited. [Price 7s. 

Egyptian Government. Ministry of 
Annual Report for the Year 1927-28. 
Government Press. [Price P.T. 20.] 


By W. T. CREswEL. 
London: Sir Isaac 
6d. net.] 
Public 
Part II. 


Works. | 
Cairo : 


Kohle-Koks-Teer. No. 33. Gasverbrauchsger ite. By 
O. Hvurrerr. Halle (Saale): Wilhelm Knapp. | 
[Price 9-25 marks.] 

Die Technologie dea Edelstahles. By ALFRED KRopr. | 
Halle (Saale): Wilhelm Knapp. [Price 11-50 marks.] 

Department of Scientific and Industrial Research. Fuel | 
Research. Physical and Chemical Survey of the 
National Coal Resources, No. 30. The Yorkshire, 


Nottinghamshire and Derbyshire Coalfield, Nottingham- 
shire and Derbyshire Area. The Deep Hard Seam. 
London: H.M. Stationery Office. [Price 2s. 6d. net.] 
Royal Society of Arts Cantor Lectures. Welding and 
Allied Processes for Engineering Purposes Delivered 


before the Royal Society of Arts, March, 1933. By 
ARTHUR STEPHENSON London: Offices of the/| 
Society. [Price 2s. 6d.) 
fir Ministry. M.O. 364. Meteorological Office. Aver- 


ages of Temperature for the British Isles for Periods 








equal to the calibre of the gun. 
of 45,000 foot-tons to 50,000 foot-tons was developed 
Not only did the shell perforate th: 
unbroken, 

to carry it nine aie farther. 
faced armour plate that was inclined 30 deg., a shell of 
this class perforated the plate unbroken, and retained 
sufficient energy to carry it 11 miles farther 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Cardiff Bus Centre——-The House of Commons Select 
Committee having passed the essential clauses, repre- 
sentations have been made to the Cardiff City Council 
that they should take all steps possible to proceed with 
their scheme for a "bus centre cutside the new Great 
Western Railway station at Cardiff, as soon as the Bill 
has passed the House of Lords and become an Act of 
Parliament. Having regard to the congestion of the 
City centres and the necessity for relieving the traffic, 
the "bus centre is regarded as a necessary work, which 
should be pushed on with all speed. The scheme is to 
acquire several streets of small houses on both sides of 
Wood-street and to demolish the houses and make 
a general traffic centre, the "bus enterprises to pay a 


| rental which would assist in making the scheme pay its 


way. 

Water Pollution Questions.—Representatives of local 
authorities and of industries at a conference, called by 
the South Wales Sea Fisheries Committee at Llanelly, 
to discuss the pollution of the Burry Estuary, passed 
resolutions asking for the assistance of sanitary authori- 
ties in the district to take measures which, without 
prejudice to the industry, would minimise or remove 
the danger of pollution, caused by the discharge of acid 
or other effluent into rivers and streams. The waterways 
in some parts were stated to be almost open sewers, and 
industrial concerns used the streams to dispose of waste 
acid and other noxious products, which seriously affected 
shell fish and other fish life, and also harmed horses and 
cattle which drank the water of the streams. At the 
conference, a demonstration was given of devices for 
preventing pollution. Meanwhile, at a meeting of the 
South Wales Sea Fisheries Committee it was stated that 
oil pollution existed on all parts of the Gower Coast, 
Swansea sands and Aberavon beach. As it was stated 


| that some of this pollution had taken place some time 
| ago, it was decided to ask honorary officers to report 


fresh evidence of such pollution, with a view to preparing 
a case for submission to the Board of Trade. Thx 
committee also discussed efforts to prevent the pollution 
of the Gwendraeth Fawr and Gwendraeth Fach streams 
by acid, which was affecting the cockle beds at Kidwell 
and Ferryside. 

Water Supply in West Wales.—Pembrokeshire Publi 
Health Committee have agreed to discuss with th 
Tenby Corporation and the Narbeth Rural Council th« 
question of financial assistance for the water scheme 
which those councils have jointly decided to proceed 
with. They propose to obtain water from the Precells 
Mountains at a cost of about 90,000/., and to apply for 


grants from the Ministry of Health, in addition to 
assistance from the Pembrokeshire County Council. 
Improvements at Port Talbot Docks.—Port Talbot 


Corporation have appointed a committee to negotiate 
with 


the Great Western Railway Company regarding 
the improvement of the docks and various extensions 


which are regarded as desirable. Some years ago, the 
Great Western Railway Company suspended their 
scheme for the extension of breakwaters and a new 


entrance, and having regard to the centralisation of the 
iron and steel trade at Port 
activity at the port, it is desired to carry out the improve 
ments as soon as possible. 
Company, who have done much to modernise the docks 
in recent years, are engaged in the replacement of old 
tips by modern 20-ton wagon hoists. 


Talbot the revival of 


The Great Western Railway 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Armour-Piercing Shell._—The development of the latest 


armour-piercing shell was described by Sir Robert Hadfield, 
Chairman of 
meeting of that Company. 
jectile represented the world’s most efficient shell. Weigh 
ing nearly one ton, a shell of this class was fired at a 


Hadfields, Limited, at the annua! 
Sir Robert said the new pro 


Messrs. 


modern hard-faced armour plate having a thickness about 
An energy of the order 


plate and emergr 
ossessed a residual velocity sufficient 
When fired against a hard 


but it 


With very 


ending 1930 London H.M. Stationery Office. 
[Price 9d. net.] little touching up in the lathe or grinding machine, 
both projectiles could have been put in the gun and fired 

SrrveruraAL Wetpinc.—A particularly successful | 9%" 
meeting of the Engineers’ German Circle was held at Iron and Steel.—The Easter shut-down at the majori' 
the Institution of Mechanical Engineers on Monday, | of works has been shorter than usual. In some cases 
March 26, when Dip-Ing. Otto Bondy read a paper on | steel-producing furnaces have worked through th 
“Die moderne Schweisstechnik in Bauwesen *’ (Modern | holidays. The influx of orders for steel and related 
Structural Welding) Dealing in the first instance with | products is unchecked. This is reflected in a furthe: 


the permissible stresses in welded seams, the lecturer 
traced the development of structural welding with the 
assistance of a large number of lantern slides, showing 
examples of work actually carried out. The examples 
were chiefly drawn from German practice, in which 
country structural welding has developed to a consider- 
ably greater extent than in Great Britain. The neatness 
and finish of various types of welded joint as compared 
with riveted construction was very noticeable. The 
number of speakers in the discussion was larger than 


decrease in the city’s roll of unemployed steelworkers 
The 
engineering concerns has improved to such an extent 
that it has decided to restore half the 10 per cent. 
made two years ago in the salaries of directors, managers, 
foremen, and staff. 
steadily-increasing demand for refractories. 
reports that its sales this year are more than a third 
higher, as compared with the corresponding period las 
year. 


position of one of Sheffield’s largest stee! and 


“ cut 


Another encouraging feature is the 
One concern 


Export business has increased by leaps and 


usual, showing that the British members of the Circle| bounds. Sand for foundries, furnaces, and the making 
are beginning to utilise their knowledge of German | of glass is in active demand. Basic steel is a progressive 
with more confidence Interest was added to the! line. Big batteries of furnaces are accounting for recor 
meeting by the presence of Dr.-Ing. Hugo Eckener,/ outputs. Business is opening out in acid materials 


Commander of the Graf Zeppelin, who, in the course 
of an interesting speech, made a plea for international | 
co-operation in technical matters 





Mixed conditions operate in the heavy engineering an‘ 
machinery branches. 
Ship-plate mills could comfortably handle a greate! 


Tyre and axle shops are busier 
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volume of work. There is a better call for steelworks 
machinery and related apparatus. The demand for 
electrical plant is considerable. Sheffield Corporation 
are to extend their electricity-producing station at 
Neepsend by the installation of a 30,000-kW turbo- 
alternator with boilers, while, at Blackburn Meadows, 
similar plant is to be laid down. The additional expendi- 
ture incurred by the Corporation in connection with the 
extensions is 770,000l. Expenditure estimated at 
85,0001. is to be devoted to the laying of a super-tension 
feeding cable and a substation. The tool trades have 
undergone little change. 

South Yorkshire Coal Trade.—A slightly better tone 
exists in the coal trade as a whole. The inland demand 
is more substantial. Export requirements show improve- 
ment. The Norwegian State Railways have contracted 
with local collieries for the supply of 8,000 tons of 
cobbles and hards. Small coal for coking is in short 
supply. Industrial fuel is in active request, and judging 
by the activity at the local iron and steelworks, the 
demand is likely to gain impetus during the next few 
weeks. Domestic fuel is a better market, but the gross 
volume of business is below normal. There is a strong 
call for foundry and furnace coke, while gas coke remains 
steady. Quotations are: best branch hand picked, 
27s. to 28s. ; South Yorkshire best, 22s. to 24s.; Derby- 


shire best house, 21s. to 23s. 6d.; Derbyshire best 
brights, 17s. 6d. to 19s. 6d.; best screened nuts, 17s. 
to 18s.; small screened nuts, l6s. to 17s.; Yorkshire 


hards, 17s. to 188. 6d. ; Derbyshire hards, 17s. to 18s. 6d. ; 
nutty slacks, 7s. to 8s. 6d.; and rough slacks, 6s. to 9s. 








NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade——While there has been little 
change in the state of the Scottish steel trade during 
the past week, the Easter holidays have meant a slight 
decrease in the overall demand. Specifications for plates 
and sections for the shipbuilding industry continue to be 
quite substantial, and there are indications of a still 
further improvement in the demand during the next 
month or two. Other branches of trade are not quite so 
prominent at the moment, although some expansion 
has to be noted in the orders for general material. At 
the present time it is the home trade which is absorbing 
most of to-day’s output, as very few overseas buyers 
have been in the market recently. Makers of black- 
steel sheets are still well employed on the heavier gauges 
for home consumption, but the demand for the thinner 
gauges for export is very poor. Prices remain steady, 
and are as follows :—Boiler plates, 91. per ton ; ship plates, 
Sl. 15s. per ton; sections, 8l. 7s. 6d. per ton; black- 
steel sheets, } in., 82. 10s. per ton; and No. 24 gauge, 
in minimum four-ton lots, 101. 5s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, 12J. 15s. per ton in 
minimum four-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade—In the West of Scotland 
malleable-iron trade the conditions, while slightly better 
of late, leave much room for improvement. he demand 
for this time of the year is rather disappointing, and 
short-time working is general. Re-rolled steel bars are 
decidedly slow, and the competition from Continental 
bars is a very serious matter at the present time. Prices 
show no change and are as follows :—Crown bars, 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
ind re-rolled steel bars, 8/. 12s. per ton for home delivery, 
ind 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the output is fairly well maintained on account 
of the improvement at the steel works, but foundry 
grades are inclined to be rather sluggish. The number 
of furnaces in blast remains at 14. The following are 
the current market quotations :—Hematite, 71s. per 
ton, delivered at the steel works; and foundry iron, 
No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Exports——The export of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, March 31, amounted to 126 tons. Of that 
total, 65 tons went overseas and 61 tons coastwise. 
uring the corresponding week of last year the figures 

re 235 tons overseas and 35 tons coastwise, making 
‘ total shipment of 270 tons. 

Contract.—An important contract for 
' locomotives for South African Railways has just 

n received by Messrs. North British Locomotive Com- 
iny Limited, Springburn, Glasgow. This order, which 
‘mounts to about 300,0001., has been secured against 
ery keen competition from Continental firms. At the 
present time, the North British Locomotive Company 
has something like 50 other locomotives on order, so 

t the works will be kept very busy for months to come. 

Shipbuilding.—Although there has been quite a lot 

vork going on at the shipyards during the past 
month, two phases of the industry have been quiet— 
vunches and contracts. A brighter outlook, however, 
has dawned owing to the restarting of work this week on 
giant Cunarder at Clydebank. When operations on 

1° vessel ceased over two years ago, many industries in 

West of Scotland suffered to a considerable extent, 

i the weleome news that the building of the vessel 
‘s to be resumed at the beginning of this month gave 
ISI in general a much-needed tonic. For the 
art only a few hundred men have found employ- 
tnent, but as the weeks go on, the number will be gradually | 
increased by a thousand or two until the autumn, when | 
the new vessel is expected to be ready to be launched. 
ring the month of March there was a lull in the placing 
' contracts for new tonnage, and only some half-a-dozen 
were reported, two on the Clyde and four on the Forth. 
The number of vessels launched during the month 
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details for the month and the quarter to date are as 





follow :— 
March, Three Months, 
1934. 1934. 
Ves- Ves- 
sels. Tons. sels. Tons. 
The Clyde sald 3 7,675 12 19,621 
The Forth sia _ 1 100 1 100 
The Tay _ a — — — — 
The Dee and Moray 
Firth , ine 1 270 2 490 
Totals 5 8,045 15 20,211 


These figures are not very inspiring, but it is calculated 
that the shipyards on the Clyde have approximately 
250,000 tons of shipping under construction at the present 
time, and this must & considered a very satisfactory 
state after the long period of depression. Inquiries in 
the market are few at the moment, but builders hope 
that, as trade improves, new vessels will be ordered. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig-iron is less 
scarce than of late, owing to the Easter holiday closing of 
consuming works. The temporary excessive output 
was not unwelcome, and had no weakening effect on the 
market. Home requirements promise to expand, but 
there seems little prospect of early material increase in 
demands from abroad, the substantial price concessions 
sellers are prepared to make to secure overseas trade 
failing to attract business to any extent. Sales to Scot- 
land are likely to be less easily effected than of late, as 
pig-iron consumers there who have hitherto drawn supphes 
from Tees-side are making more use of Scottish iron, 
specially prepared to meet their requirements. Quota- 
tions for shipment to foreign destinations still vary a good 
deal after individual bargaining, and are difficult to 
ascertain definitely, but for other business the minimum 
fixed figures are very firm on the basis of No. 3 g.m.b. at 
67s. 6d. delivered here, 69s. 6d. delivered to North of 
England areas outside the Middlesbrough zone, 67s. 3d. 
delivered to Falkirk, and 70s. 3d. delivered to Glasgow. 

Hematite.—Local consumption of East-Coast hematite 
promises to continue to increase, and further sales to 
certain stipulated home zones are expected, but absence 
of signs of better foreign demand is as marked as ever, 
due largely to the comparatively very low prices at 
which Continental hematite is offered in markets abroad. 
In this branch of trade, also, iron is obtainable for 
export at much below rates ruling for other business, 
but the terms offered are still much too high to admit 
of successful competition for Continental orders. No. 1 
East-Coast hematite is 68s. delivered here, 74s. to 77s. 
delivered to various parts of Yorkshire, 70s. delivered 
to Northumberland and Durham, and 75s. delivered 
to Scotland. 

Foreign Ore.—New business in foreign ore develops 
very slowly, but imports against old contracts are on 
a fairly large scale. March unloadings totalled 134,539 
tons, as compared with 80,937 tons in February. Mer- 
chants are not keen sellers on the terms obtainable, and 
consumers have little occasion to buy. Up to 17s. is 
asked for best rubio c.i.f. Tees, but buyers are not 
disposed to pay more than 16s. 6d. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
now in only very moderate demand, local users having 
made provision for the needs of the next month or two, 
and are hesitating to = extensively beyond the second 
quarter of the year. ood average qualities are easy 
at 20s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of most 
descriptions of semi-finished and finished iron and steel 
have quite good order books. In some cases, however, 
customers are not accepting delivery quite so freely as 
of late. Departments turning out constructional steel 
are best employed. Manufacturers of shipbuilding 
material and of railway requisites have contracts to 
execute, but would much welcome the opportunity to 
handle more work. Sheet makers are short of orders, 
and report home and foreign demand very quiet. Among 
the principal market quotations are : Common iron bars, 


Ol. 15s. ; t bars, 101. 5s. ; double best bars, 101. 15s. ; 
treble best bars, 111. 5s. ; king (parallel), 8l.; packing 
(tapered), 101.; steel billets (soft), 51. 12s. 6d. 


steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
71. 12s. 6d.; iron and steel rivets, 111. 10s.; steel ship 
plates, 81. 15s.; steel angles, 8l. 7s. 6d.; steel joists, 
81. 15e.; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fishplates, 
121. 10s. ; black sheets (No. 24 gauge), 101. 5s. for delivery 
to home customers, and 91. 5s. f.0.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 12/. 15s. 
for delivery at home, and III. 5s. f.o.b. for abroad. 
Scrap.—lIron and steel scrap is in little demand, and 
prices are weak. Light cast-iron is 45s.; heavy cast-iron, 
50s.; machinery metal, 53s. ; and heavy steel, 47s. 6d. 
Iron and Steel Shipments.—March shipments of iron 
and steel from the Tees were the heaviest of any month 
since November, 1931, aggregate loadings reaching 
45,711 tons, of which 15,035 tons were pig-iron and 
30,676 tons manufactured iron and steel. Of the pig- 
iron shipped last month, 10,058 tons went coastwise 
and 4,977 tons to foreign ports, and of the manufac- 
tured iron and steel cleared, 12,430 tons went coastwise 
and 18,246 tons overseas. Scotland was by far the 
largest purchaser of pig-iron, receiving 8,917 tons, Italy 
being second with 1,258 tons. Among the principal 
customers for steel were: the Union of South Africa, 3,438 
tons; Russia, 3,060 tons ; India, 2,567 tons ; the Straits, 





Onsisted of five, with a total of 8,045 tons gross. he 


1,260 tons ; and Argentina, 1,226 tons. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL EnotneErs.—To-night, 
7 p.m., Storey’s-gate,8.W.1. Informal Meeting. ‘“ Plastic 


| Mouldings, and Plant for their Production,’’ by Messrs. 


J. W. C. Armstrong and W. Owen-Griffiths. North 
Western Branch: Thursday, April 12, 7.15 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘ Econemio 
Flue Gas Scrubbing: Plant for the Efficient Removal of 
Dust and Sulphur from Flue Gases,”’ by Dr. J. L. Pearson 
and Messrs. G. Nonhebel and H. Ulander. 

INsTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, April 9, 7 p.m., James Watt 
Memorial Institute, Birmingham. Annual General 
Meeting. “Grid Metering,” by Mr. J. Henderson. 
North-Eastern Centre: Monday, April 9, 7 p.m., Arm- 


gg | College, Newcastle-upon-Tyne, ‘‘ Research in 
the British Post Office,” by Capt. B. S. Cohen. 
Scottish Centre: Tuesday, April 10, 7.30 p.m., The 


Institution of Engineers and Sh 
39, Elmbank-crescent, Glasgow, C.2. Annual General 
Meeting. ‘‘ Research in the British Post Office,” by 
Capt. B. S. Cohen. Wireless Section: Wednesday, 
April 11, 6 p.m., Savoy-place, Victoria-embankment, 

<.2. “ Principles of Audio-Frequency Wire Broad- 
casting,” by Captain P. P. Eckersley. Institution : 
a April 12, 6 p.m. Ordinary Meeting. ‘‘ The 
Application of a Gas-Cooled Are to Current Conversion, 
with Special Reference to the Marx-Type Rectifier,” by 
Dr. W. G. Thompson. Meter and Instrument Section : 
Friday, April 13, 7 p.m. “ Experience with, and 
Problems Relating to, Bottom Bearings of Electricity 
Meters,” by Mr. G. F. Shotter. 

INSTITUTION OF Crvit EncrngERS.—Tuesday, April 10, 
6 p.m., Great George-street, 8.W.1. (i) “Sydney Har- 
bour Bridge : Design of Structure and Foundations,” by 
Mr. R. Freeman. (ii) ‘“‘ Sydney Harbour Bridge : Manu- 
facture of the Structural Steelwork and Erection of the 
Bridge,” by Messrs. R. Freeman and L. Ennis. (iii) 
“Sydney Harbour Bridge: Calculations for the Steel 
Superstructure,” by Messrs. J. F. Pain and G. Roberts. 
(iv) “‘ Sydney Harbour Bridge and Approaches,”’ by Dr. 
J. J.C. Bradfield. Manchester and District Association : 
Wednesday, April 11, 6.45 p.m., The Manchester 
Literary and Philosophical Society, 36, George-street, 
Manchester. Annual General Meeting. Vernon-Har- 
court Lecture: ‘“‘ Canals,” by Col. J. A. Saner. Bir- 
mingham and District Association : Thursday, April 12, 
6 p.m. James Watt Memorial Institute, Birmingham. 
“The Maintenance of a Railway Engineering Division,” 
by Mr. H. 8. B. Whitley. Yorkshire Association : Thurs- 
day, April 12, 7.30 p.m., Hotel Metropole, Leeds. “ Some 

ts of Roads and Bridge Work in the West Riding,” 
by Mr. G. T. Carpenter. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, April 10, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. ‘‘ Tides and Tidal Phenomena,”’ 
by Mr. A. C. Gardner. 

Instrrute oF Merats.—London Local Section : 
Thursday, April 12, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, 83, Pall Mall, 8.W.1. Annual 
Meeting and Discussion on “ Melting Methods.” 


— in Scotland, 


For meetings of other Societies, and of Junior Sections’ 
see page 2 of Advertisements. 











NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—Little business is moving in iron 
and steel circles this week, on account of the Easter 
holiday. In most instances, consuming works closed 
down from Thursday night, March 29, till Wednesday 
morning of this week, and in consequence, business is 
virtually at a standstill. Immediately prior to the 
holiday a slight improvement was noted in the demand 
for boiler plates, but structural-engineering requirements 
continue small. Firms in this industry are booking only 
small orders, and new work is urgently needed. 
seasonal improvement is, of course, now almost due, and 
structural 8 are awaiting with interest the release of 
contracts for certain development schemes which it is 
expected will be put in hand shortly. 

Cable Industry Developments.—At the annual meeting 
of Messrs. British Insulated Cables, Limited, at Liver- 
pool last week, the chairman, Sir Alexander Roger, 
stated that the Company had recently installed machinery 
for the manufacture of wire of a diameter of 0-002 in. 
a pound of which had a length of 15} miles. In addition, 
other plant had been provided to enamel the wire, five 
coats of which had a radial thickness of only 0-0002 in. 
During the year they had expended about 130,0001. on 
modernising plant and buildings, and on additional 
manufacturing facilities; and in the last six years, 
800,0001. had been spent upon plant and machinery. 

An Important Textile Machinery Shipment.—A consign 
ment of textile machinery, valued at approximately 
50,0001., and weighing more than 1,000 tons, manufac- 
tured by Messrs. Platt Brothers and Company, Limited, 
Oldham, for the Canton Government, was shipped at 
Liverpool last week on the Holt liner Teiresias. It 
included the complete machinery for a cotton spinning 
mill of 10,000 ring spindles, together with the necessary 
preparatory machinery and looms; and for a woollen 
mill of 1,200 spindles, with opening, carding and doubling 
machinery. 








Ex-Brirish WestincHouse Association. — The 
fifteenth annua! dinner of the Ex-British Westinghouse 
Association was held at the Trocadero Restaurant, 
London, on March 16. There were nearly 150 members, 
present, and Mr. G. A. Trube occupied the Chair. The 
function was, as usual, a bright and enjoyable one. 
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British Propvuction or Pic-Iron anp SrTeet.—|The production of pig-iron in January amounted to 
The monthly memorandum issued by the National | 441,300 tons, compared with 409,300 tons in December. 
Federation of Iron and Steel Manufacturers, Caxton | and 286,600 tons in January, 1933. The January output 
House, Tothill-street, London, 8.W.1, shows that there | of steel ingots and castings totalled 711,000 tons, against 
were 85 blast furnaces in operation at the end of January, | 668,900 tons in December, and 444,400 tons in January, 
an increase of four since the beginning of the month. | 1933. 
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is authorised to make regulations for the tests, 
and will probably do so in consultation with the 
various motoring organisations. Power also 
sought to regulate the use of horns both by day 
and by night, and generally or in particular 
localities, experience both in Paris and in Hels 
ingfors showing that an embargo on indiscriminate 
hooting leads not only to greater comfort, but to 
a reduced risk of accident. The experiment of 
forbidding the use of the horn at night, except 
in case of emergency, is, as a preliminary, to be 
tried in London. 

The second part of the Bill deals with certain 
questions of insurance, the object of which is to 
protect both the insurer and the third party against 
the attempts of certain companies to void the 
policy on insufficient grounds, Companies will not, 
of course, be deprived of their right to cancel policies 
obtained by misrepresentation, but in future they 
will have to prove before a court that such mis- 
representation has taken place. In this connec- 
tion it may be noted that the Law Revision Com- 
mittee, appointed by the Lord Chancellor in January, 
has reported in favour of a provision which prevents 
a claim by a victim of an accident lapsing upon 
the death of an offender. 


is 


Cyclists and pedestrians, two sections of the 
community that, it is contended, both cause and 
suffer from road accidents, are dealt with in the 
third part of the Bill. The former will be obliged to 
carry efficient reflectors and to paint a white patch 
on their rear mudgards, while to deal with the 
absent-mindedness recklessness of the latter 
local authorities may propose schemes for crossing 
places. Power is taken to impose a fine on any 
person (including a pedestrian) who does not comply 
with the regulations that may be made for the 
control of these places. This is an experiment of 
which it will be possible to see some effect before 
very long; for the Minister proposes to lay down 
such traffic lanes at 100 separate junctions, repre- 
senting 220 crossing places in London, the majority 
of which will be in Westminster. In so doing he is 
following Parisian practice, where there are nearly 
9,000 such aids to safety in use and where, as a 
result, the number of casualties has been reduced, 
if not to any great extent. Once again the success 
or failure of this experiment will depend on the 
attitude of the whole public and the care with 
which the necessary regulations are drawn up. 

Part IV of the Bill deals with public-service 
vehicles and, with exception, need not be 
mentioned here. It is interesting to note, however, 
that the driver of a heavy goods vehicle is to be 
placed in a similar position to that of the driver of 
a public-service vehicle in that he will be obliged 
to obtain a licence from the Traffic Commissioners 
and, unless he was in the habit of driving such a 
vehicle before April 1, 1934, will have to pass a 
test proving his ability to do so. Part V contains 
certain provisions with regard to licences and to 
compensation. 

The proposals contained in the Bill not, 
however, exhaust the powers of the Minister to 
wage a campaign with the object of reducing 
accidents, and he is about to exercise still further 
the authority he already possesses. For instance, 
he intends to inaugurate traffic lanes on 65 miles of 
road in various parts of the country. These will 
make it clear that the normal place for vehicles 
is at the left of the road and that drivers should 
only pull out to pass others. The utility of these 
lanes will, however, depend on the extent to which 
the good citizenship of those concerned is displayed, 
a quality which has not always been as conspicuous 
in the past as it might Lave been. For the time 
being only voluntary regard need be paid to these 
aids to good driving. 

Considered as a whole the Bill is a gallant attempt 
to solve a very difficult problem, and experience 
alone can show whether it will prove a success or 
failure. As we said a short time ago, it is to be 
feared that the mentality of the motorist is at the 
bottom of a very large proportion of accidents, and 
whether the changes foreshadowed will bring about 
the necessary alteration in that condition it 
impossible to prophesy. The very largeness of the 
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number of the accidents shows that they cannot be 
entirely due to a few inconsiderate drivers, 


such 
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as the example referred to above. They arise, 
in fact, to quote ourselves again, from a certain lack 
of judgment and consideration on the part of 
the majority of drivers, and from the fact that 
every driver feels, that, at any rate, no fault can 
be found with Ais road manners. Drivers of all 
classes too often fail to adjust their speed to the 
prevailing conditions, nor they sufficiently 
recognise that others besides themselves have 
equal, and on occasion, prior, right to the use 
of the King’s highway. If this measure brings about 
a more widespread realisation of these facts it will 
be a valuable act of statesmanship. 


do 








WATERLOO BRIDGE. 


Tue new London County Council has soon shown 
that it proposes neither to be hampered by the 
acts of its predecessor, nor to allow any accusation 
of cowardice to be lightly made against it. At its 
first business meeting, on Tuesday, March 27, it 
expressed the view that Waterloo Bridge should be 
demolished, and that in its place a structure of 
not more than five arches, and of a width sufficient 


to take six lines of vehicular traffic should be 
erected at an estimated cost of 1,295,000/. The 
Highways Committee were also instructed to 


submit recommendations for the construction of 
the bridge, subject to a grant of 60 per cent. of this 
sum being obtainable from the Road Fund. This 
decision was reached after a division mainly on 
party lines, the opinion of the minority evidently 
being rather that the policy of Mr. Herbert Morrison 
and _ his followers was inadvisable, considering what 
has happened in the past, than that it was wrong 
in principle. Since it was known that this action 
was to be taken, the Labour Party have been sharply 
criticised. But it is due to them to say that the 
Council have consistently advocated the construction 
of a new bridge rather than the reconstruction of 
the old. The decision to remodel the existing 
structure, which was taken just a year ago, was 
only arrived at under protest, and after it had 
become evident that only in that way could financial 
support from the Government be obtained. Accord- 
ing to Mr. G. R. Strauss, the chairman of the High- 
ways Committee, this latest pronouncement in 
favour of reconstruction is an attempt to end a 
“sorry story,” and to achieve the only tenable 
solution of the problem, although it also looks as 
if an attempt were being made to add an epilogue 
after finis had been written. Indeed, as The Times 
has said, the first result has been “ to reopen a long 
and wearisome controversy which, as everyone 
hoped, had been ended once and for all by fairly 
general consent.” 

In order to be able to view this action in the right 
light and to appreciate what is in the minds of those 
responsible for it, it is necessary to ask our readers 
to bear with us while, as briefly as we can, we once 
more detail the “high lights” of this deplorable 
chapter in London’s history. As a result of the 
condition of Rennie’s bridge, the London County 
Council in December, 1925, decided to replace it by 
a new structure, which, like that now under con- 
sideration, was to have five arches and to be capable 
of taking six lines of traffic. Its construction was, 
however, deferred, consequent upon the appoint- 
ment of a Royal Commission on Cross-River Traffic 
in London, and as this body in 1927 recommended 
that the old bridge should be reconditioned, pro- 
vided a new bridge was built at Charing Cross, its 
death knell seemed to have been sounded. Five 
years then elapsed, while a committee sat and 
Bills were promoted to obtain powers to build Char- 
ing Cross Bridge, a project which Parliament finally 
disapproved in 1932. Plans for a new Waterloo 
Bridge were then resuscitated, but, when the Govern- 
ment refused to contribute towards its cost, these 
were once again pigeon-holed in favour of recon- 
ditioning and widening by means of corbelling out. 
This decision was, however, reached with a good 
deal of reluctance, the Council, a year ago, reaffirming 
their opinion that on traffic, navigation, architec- 
tural and financial grounds, the only satisfactory 
way of dealing with the problem was to build a new 
bridge. They considered in fact that, if the present 
bridge was to be preserved, a further channel of com- 


munication should be provided at Charing Cross or) a slight loss of prestige. 
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elsewhere. If that could not be done, a new bridge 
at Waterloo was the only alternative. 

With this opinion we are inclined to agree. But 
we would go further and say that the root of the 
matter lies in the failure to deal with the cross- 
river traffic problem as a whole. That problem has 
many more aspects than that provided by Waterloo 
Bridge, or by Waterloo Bridge and Charing Cross 
Bridge in combination. It comprises, and should be 
recognised as comprising, the part played by every 
bridge from Tower Bridge up river, until the com- 
mercial activities on the banks of the Thames, and 
the heavy flow of traffic crossing it, give way to rural 
solitudes and comparative peace. We feel that only 
when it is so considered will a real solution be found, 
while every year that passes makes the application 
of that solution more difficult. Viewed from this 
aspect it will be appreciated that corbelling-out is 
at best only a temporary solution—a compromise 
adopted in a mood of war-weariness, not because it 
is inherently desirable, ‘but because it seemed the 
only way of resolving a deadlock. At best it would 
have done little really to solve the traffic problem. 
Moreover, as the Highways Committee have just 
pointed out, it did not comply sufficiently with the 
just requirements of navigation, a not unimportant 
aspect of the situation. Throughout the controversy, 
in fact, the views of thePort of London Authority and 
of the river users have been largely ignored and 
little notice has been taken of their protests that the 
corbelled-out bridge would seriously interfere with 
river traffic, both during its construction and after 
it had been completed. At this point it may not 
be out of place to remind our readers that we 
have argued in the past that if the historical value 
of the bridge was to be destroyed by corbelling 
out, its preservation for the sake of sentiment 
was not warranted, in which case reason would 
favour the new structure. 

It is, however, our business rather to deal with 
things as they are than as they might, and should, 
be. The immediate matter of interest is what is 
going to happen next. Two years ago Parliament 
rejected the very proposal that is now being made. 
The question is: Has anything happened in the 
meantime to cause them to alter that decision. 
Mr. Strauss thinks that something has, though we 
are not quite certain what. At any rate, he hopes 
to receive a favourable decision from Parliament 
in May, when the Council’s Money Biil comes up 
for consideration, as it does each year. Mr. 
Morrison is, however, we gather, not quite so 
certain that things will go according to plan and, 
indulging in a little bluster claimed, last week, 
the right of the representatives of the people of 
London to do what they wished within their own 
statutory powers. He did not agree that the House 
of Commons had the right to interfere with the 
Money Bill on the basis of the artistic or inartistic 
merits of the bridge. 

Though this may sound well, it does not alter 
the fact that the House of Commons has the power, 
if not the right, to interfere ; that it has interfered 
before, and may easily do so again. Moreover, 
politicians being what they are, and the complexion 
of the House being at present what it is, it is not 
altogether outside the bounds of possibility to put 
it mildly, that the wishes of the people of London, 
if these are their wishes, will be ignored, and that 
this scheme will be rejected for a second time. If 
so, what then ? The Council can decide to build 
a new bridge at the sole cost of the ratepayers. 
This course, which has already been suggested, 
would only mean an additional 0-9d. rate for a 
period of six years, not an exorbitant burden, 
and one which London could bear. Alterna- 
tively, they can once again fall back on corbelling 
out. For it to be noted that, at the time of 
writing, the arrangements for reconditioning and 
widening have not been cancelled. The closing 
date for the receipt of tenders for this work is 
April 9, and no alteration is, it is understood, 
proposed in this arrangement. If, therefore, 
when May comes, the axe falls and Parliament 
once again expresses its disapproval of a new bridge. 
retreat will not be altogether cut off, and the 
Council will be able to continue with the scheme 
of reconstruction at the expense of little else than 
They will even hav: 
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acquited a valuable talking point, to be used when 
it is necessary. For they will be able to point 
out how unduly central Government sometimes 
interferes with the actions of local authorities. 

There are two other aspects of the question to 
which brief reference may be made. One, the 
esthetic, has been rather unwisely resuscitated by 
Mr. Morrison, for there is really no influential body 
of opinion which now believes that it is impossible 
to design a bridge that will be artistically in 
keeping with the surroundings and attractive in 
appearance. It is, indeed, admitted that whatever 
happens, ‘* Rennie’s masterpiece’ will disappear. 
On the other hand, there appears no good reason 
why too much regard should be paid to economy 
and why this masterpiece should be replaced by a 
structure, which would repeat all the iron horrors 
of the Charing Cross railway bridge in reinforced 
concrete, for the sake of saving a relatively small 
sum. The other criticism is that to build a bridge 
for six lines of traffic will, by increasing the number 
of vehicles entering the Strand, make the congestion 
in that thoroughfare worse than admittedly it is 
already. This argument, besides ignoring the 
reverse proposition that a six-line bridge will make 
it easier for traffic to leave the Strand, and thus 
facilitate its flow, also loses sight of the fact that 
the Strand must be widened sooner or later, at any 
rate within the lifetime of the structure it is now 
proposed to erect. It is, in fact, not altogether 
fanciful to give that bridge a life of one hundred 
years, or to presume that within that time the 
Strand will have been widened to accord more 
with traffic conditions. Looking ahead _ is 
always to be commended, and that policy, at least, 
is embodied in the proposal to erect a new 
bridge. 

For the moment there is little else to do but wait 
und see what the next move is to be. We should 
like, however, to ask supporters and opponents of 
this proposal to bear one thing in mind. A re- 
constructed bridge can at best be only a temporary 
expedient, and its chief advantage is that its life 
will only be short, and by the time, not too distant, 
when it fails, a real bridges policy will have been 
formulated. On the other hand, a new and widened 
bridge would at once bring about a much-needed 
improvement, and would be at least a first step 
towards a genuine solution of a very difficult 
problem. Is it too much to ask that those whose 
interests are mainly artistic should have less concern. 
We can assure them that these things are in safe 
hands, 








NOTES. 

THE ENDOWMENT OF RESEARCH. 
ENGINEERING, especially electrical engineering, 
differs from many other industries in that its develop- 
ment has proceeded from scientific rather than 
traditional knowledge. One result of this is that 
those who work in its ranks have no inherited 
prejudice against research and have always sup- 
ported this important form of human activity 
in principle, if not with open pockets. On the 
other hand, in some of the older industries, where 
progress has been the outcome of trial and error 
wnd where even now the scientific reasons why 
certain methods were rightly adopted are only 
just. being discovered, it has been necessary to fight 
hard not only for the financial support of, but for 
the very principle of research. We are therefore 
glad to learn from a report of the proceedings at a 
conference of Research Associations, which was 
recently held in London, that its value is being 
recognised and that it is the general view that the 
resources of these bodies should be largely increased, 
if only to enable long-range investigations to be 
indertaken. In this connection, Lord Rutherford 
referred to the willingness of the Government to 
ttord increased financial help and urged that the 
councils of the various associations should submit 
proposals for work to the Department of Scientific 
‘nd Industrial Research, so that operations on a 
nore extensive scale could be undertaken at an 
early date. Increased help from the Government 
does not, however, mean that contributions from 
the industries concerned will no longer be necessary. 
lhe question, therefore, arises how these contribu- 
tions on a higher scale than in the past can be 


obtained from as large a number of individuals and 
firms as possible. A possible way of achieving this 
end is by a compulsory levy on those who, directly 
or indirectly, benefit from the work of the associa- 
tion. As pointed out by Mr. Baldwin, in answer 
to a question asked by Mr. Mander in the House of 
Commons on Tuesday, March 27, two years ago 
the research associations in general were unfavour- 
able to this proposal, though why, it is hard to 
see. He added, however, that there was evidence 
of some change of opinion, and that it was 
therefore proposed again to consult them on the 
subject. If the result was favourable to the idea 
in a sufficient number of cases, a Bill which would 
enable any industry to finance research by imposing 
a levy on itself would receive sympathetic con- 
sideration. Such an arrangement offers a way out 
of a grave difficulty, which, to a greater or less extent, 
affects all the associations. It will not be achieved, 
we fear, without some opposition, and, that being 
overcome, to determine the actual basis on which 
the levy is to be imposed will not be easy. But 
it is certainly worth consideration, and we hope that 
not only will opinion in general be found favourable 
to it, but the necessary action will be taken without 
delay. 


THE BEsSEMER GoLD MeEpaAt, 1934. 


The annual award of the Bessemer Gold Medal 
is an event of importance in the iron and steel 
industry, and the announcement, by the Council 
of the Iron and Steel Institute, of the name of the 
recipient is always received with considerable 
interest. We feel sure that our readers throughout 
the world will be gratified to learn that H.M. King 
George V has been graciously pleased to accept the 
Medal for 1934. His Majesty has been Patron of 
the Iron and Steel Institute since his accession to 
the Throne. The Bessemer Gold Medal, it will be 
recalled, was founded in 1873 by the late Mr. (after- 
wards Sir) Henry Bessemer, the distinguished steel 
metallurgist and second president of the Iron and 
Steel Institute, who invested the sum of 400/. in 
perpetual debentures of the London and North- 
Western Railway for the purpose. It has been 
awarded annually since that date to persons who 
have made pre-eminent contributions to the 
science and technique of iron and steel manufacture, 
and also to distinguished benefactors of the industry. 
In 1899, Her Majesty Queen Victoria agreed to be 
the recipient of the Medal; incidentally, this is the 
only occasion upon which the award has been made 
to a lady. In 1906, H.M. King Edward VIT. was 
graciously pleased to accept the Medal. The first 
award was made to Sir Lowthian Bell, F.R.S., in 
1874, while that for 1933 was made to Dr. W. H. 
Hatfield. 


BREAKDOWN OF 5,000 KW TurBo-ALTERNATOR. 


On February 17, 1933, a 5,000-kW turbo-alter- 
nator, in the Ifor generating station of the 
British Iron and Steel Company, Limited, on a 
load of 1,500 kW, ran up to over-speed, and 
within a few seconds one-half of the alternator rotor 
was projected endwise through the station wall and 
the other half into the condenser basement. The 
turbine was moved axially about $ in. on its bed- 
plate towards the steam chest, causing a fracture of 
certain parts of the bearing and governor castings. 
Considerable damage was also done by flying parts 
to the walls and roof of the building. Providentially 
no one was injured. A report by Messrs. C. W. Price 
and K. Preston of the Home Office, which has been 
issued by H.M. Stationery Office at a price of 6d. 
net, deals with this accident and points out that, 
owing to the extensive damage caused to the turbine 
governor, the cause of the excessive speed must 
remain to some extent a matter of conjecture. This 
may actually have been brought about either) 
by the throttle valve sticking, due to oil carbonisa- | 
tion, or by some mechanical defect in the governor | 
mechanism allowing the throttle valve and even the | 
full and overload valves to open, thus admitting more 
steam to the machine than was necessary for the 
load. The available evidence indicates fairly con- 
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tests being made of the emergency gears and inspec- 
tion of the governor system, Attention should, 
therefore, be directed to the possibility of preventing 
the sticking of parts, such as valves, which 
should be free to move, and of providing either an 
automatic isolating stop valve between the steam 
range and the main stop valve of the turbine, 
which would shut at a speed slightly in excess of 
that at which the emergency gear is designed to 
operate, or a second main stop valve in parallel 
with that now fitted, so that either could be tested 
independently on light loads without shutting down 
the turbine. As has often been pointed out there is 
a tendency to multiply safety devices both at the 
steam and electrical ends of the generating plant, 
which is now becoming so widely used. Many of 
these devices are of delicate design and are only 
called upon to operate at long intervals. Unless 
they can be frequently tested they may, therefore, 
be a source of danger instead of safety. 


Tae Mopet Ramway EXHIBITION. 


All who are interested in engineering history, must 
feel some regret that amateur model making is, 
speaking generally, an art of such recent growth, 
Had there been some enthusiast at hand to repro- 
duce early locomotives, for example, what compe- 
tition there would have been to-day to secure the 
models. This function of putting contemporary 
practice on record is, apart from others, a good 
excuse for the existence of the Model Railway Club, 
an organisation which is again holding an exhibition 
in the Central Hall, Westminster, from April 3 till 
April 7. Though conditions, from the point of view 
of history, have changed since the early days, 
the model undoubtedly remains the best way of 
instructing the non-technical public. The example 
of the earliest machine in the exhibition is a con- 
jectural restoration of Trevithick’s Penydarran 
locomotive, the exhibitor of which makes out a good 
case for the disputed horizontal cylinder. Modern 
practice is, of course, more abundantly illustrated. 
There are some real “‘ museum pieces,” accurate 
in scale and of beautiful workmanship. One such 
is a one-fifth scale model of a 2-8-2 suburban engine 
for the Eastern Railway of France. The detail in 
this is of remarkable accuracy, and the way in 
which fine work has been finished from the solid 
without such aids as solder, &c., is a tribute to the 
skill of the French railway apprentices who made 
the model. Two other models contributed by the 
“ Association Francaise des Amis des Chemins de 
Fer” are also worthy of close examination. One of 
these is a large working model of the Nevers coaling 
plant on the P.L.M. Railway, the other a model of 
track-laying plant on the Nord Railway. The latter 
consists of a track-lifting machine, a ballast-lifting 
and screening machine with a bucket-elevator boom 
for reclaiming the ballast, and a _ track-laying 
machine. Excellent large-scale models of the 
motor and trailing bogies of the coaches of the 
Paris Metropolitan Railway also call for notice. 
The British exhibits are, on the whole, made to 
smaller scales, a fact which is not surprising when 
it is remembered that the majority of the members 
of the Club pursue other means of livelihood than 
engineering. In spite of the drawbacks attendant 
on the want of properly fitted workshops, however, 
the degree of craftmanship displayed is, in many 
cases, highly creditable. The rolling-stock models 
are, in general, arranged in groups of the different 
railway companies, and the range and variety shown 
is remarkable, all types of stock being represented, 
even to the little-known bullion vans of the Great 
Western Railway. An interesting mode! of track 
work is one showing the cross-overs at Camden 
Town on the Underground Railway, and there are 





several others of almost equal complexity. On the 
more strictly technical side, a demonstration model 
of Mr. H. N. Gresley’s method of working three sets 
of valves from two eccentrics is of particular interest. 
It may be mentioned that the London Midland and 
Scottish Railway is showing, for the first time in 
this country, a film of the Royal Scot’s complete 
American tour, from the loading up of the train 


clusively that defective material was not responsible. | at Tilbury Docks, to its return to Euston, For 
In coming to these, not very definite, conclusions the | the convenience of those interested it may be noted 
inspectors point out that the practice of running | that the hon. secretary of the Model Railway Club 
turbines for long periods without stopping prevents | is Mr. J, C. Watts, 85, Wood Vale, London, N.10, 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 386.) 

Tue second paper taken at the Institution of 
Naval Architects meeting on Wednesday, March 
21, was entitled “‘The Automatic Control of the 
Steering of Ships and Suggestions for its Improve- 
ment,” by Sir James B. Henderson. This paper is 
reprinted in abridged form on page 413. 

In opening the discussion, Professor N. Minorsky 
referred to the author’s proposal to provide devia- 
tion, check, weather, and wave helms, and said it 
was not stated explicitly what was meant by the 
last term. This appeared to be the rudder com- 
ponent introduced by accelerational control, and 
while matters were comparatively simple both from 
the point of view of theory and from practical 
observations, so far as displacement and velocity 
controls were concerned, the question of accelera- 
tional control presented much more difficulty. The 
expression “‘ wave helm” used in the paper did not 
appear to be quite appropriate, as the speaker was 
under the impression that accelerational control was 
needed only when the ship was buffeted about by 
the waves. His past experience in connection with 
the New Mexico tests enabled him to state that 
accelerational control, when added to velocity and 
displacement controls, greatly increased the accuracy 
of steering. In his patents submitted to the U.S. 
Navy Department, the use of the three controls 
combined was contemplated, but later he was 
inclined to regard the term @” in the equations as 
important. The first tests in Puget Sound were not 
satisfactory, and a sustained yaw of about 6 deg. 
was observed. This was corrected by a considerable 
increase of the check helm and the tests off Belling- 
ham gave steering within 2 deg. The accuracy 
of the check-helm control] derived from the con- 
strained gyroscope was very high, and it was 
materially impossible to go beyond this point. 
Only after this test had he decided to introduce 
accelerational control, and the control thus produced 
was the one referred to in the paper under the title 
of weather helm, although the original idea was to 
advance the phase of controlling action rather than 
weather-helm effect. The addition of accelerational 
control increased the accuracy of steering in a most 
remarkable way. The derivation control, for the 
most part, remained on zero, passing to the first 
step from time to time for a short period, the 
accuracy of steering being, in the first case, of the 
order of +! deg., and in the second case of + | deg. 
This was much better than the performance of the 
most skilled steersman. Comparing the Bellingham 
and San Pedro tests, the conclusion could be reached 
that the whole improvement was due to 6”. In 
view of the fact that the sea was quiet in both 
cases, it had to be admitted that the accelerational 
control accounted for a considerable advance in the 
control action. There was at least one case, at 
any rate theoretically, where the accelerational 
control was useless. This was the case of an 
undamped sustained yaw. The final phase of angular 
acceleration was then 180 deg. with respect to the 
deviation, and no good purpose could be served by 
the accelerational control. 

Dr. A. L. Rawlings said that the paper was of 
particular interest to him as a director of the Sperry 
Company, and also on account of the interesting 
mathematical treatment. He was surprised to 
read that the author had suffered from a dearth 
of data regarding the construction and performance 
of automatic steering devices. The Sperry Company 
would willingly have given full details of their plant, 
and put the author in touch with owners making 
use of it. There was no secrecy about the apparatus, 
which applied deviation and also clteck helm, the 
method of applying the latter being unscientific 
but giving reasonably satisfactory results. It 
seemed obvious that for fine steering the accelera 
tional control must be introduced, but the speaker 
was doubtful whether this could be done in anything 
but very smooth water. The coefficient of @” was 
highest in the paper, and it would therefore have 
to apply a considerable amount of rudder. That 


is to say, the machine would have to apply a large 
helm for a short time, so that it would be hard 
over one way and then hard over the other, the 
gear working instantaneously. 


It might be ques- 





tioned whether this was possible in practice, and 
if the second action came a moment too late it 
might make things worse instead of better. The 
speaker further expressed doubt whether the 
mechanism suggested in the paper could be made 
to work reliably in practice. It would be difficult 
to make the integrating mechanism give the same 
value for movements to the right as for movements 
to the left, due to such factors as the contacts not 
having equal resistance, the motor itself not being 
symmetrical, and so on. It would therefore appear 
that a man would be necessary to make frequent 
corrections, and it would hardly be worth while to 
have the machine in these circumstances. 

Captain H. 8S. Howard elaborated Professor 
Minorsky’s remarks regarding the New Mexico tests. 
He said that very little had been done with regard to 
automatic steering at the time of the tests, and 
that nothing was done afterwards for several years. 
The Sperry gear then made its appearance, as a 
commercial proposition, and was fitted to a number 
of ships. This was purely a displacement type of 
gear with an additional fitting to take care of 
deviation helm. He imagined that some type of 
automatic gear would become standard practice for 
naval vessels in the future. 

Prof. B. P. Haigh said that the theory of steering 
demanded much thought. Referring to the author’s 
remarks on early types of gear, he thought that the 
difficulties were not entirely due to the sensitive 
nature of the control to avoid disturbance of the 
compass card, but were also due to the fact that 
the underlying theory was not fully understood, 
efforts being made to employ deviation control 
alone. Referring to the difficulties of manual 
steering, the speaker said that it generally suffered 
by the man attempting to do too much. The 
equation @” -+ A 0’ + p? @= 0 given in the paper 
was a mathematical expression of the advisability 
of leaving the helm alone as far as possible. Per- 
sonally, he thought that a simple velocity control 
without the other two terms would be of great 
assistance, as it would enable the average helmsman 
to use foresight. 

Replying to the discussion, Prof. Henderson said 
that Prof. Minorsky was misled in his early experi- 
ments by the absence of an energy system related 
to the movements. A turntable led to very false 
ideas, as it was essential to consider the dynamic 
system outside the ship itself. Prof. Minorsky 
had found by experience that an accelerating system 
was necessary. The fundamental necessity was to 
keep the ship on a straight course. This offered no 
difficulty in a calm sea, but in other circumstances 
the external forces must be immediately balanced, 
therefore the quicker the accelerational force was 
applied the better. If the apparatus operated on 
the deviation term, it was evident that so good a 
course could not be kept as when working on a 
velocity term, and the result was stil] better when 
working on the acceleration term. He thought that 
the objections raised against the suggested gear by 
Mr. Rawlings applied with equal force to the Sperry 
gyro-compass, which, however, worked admirably in 
practice. 

The meeting was then adjourned until Thursday 
morning. 

On the resumption of the meeting on the morning 
of Thursday, March 22, the chair was occupied by 
Sir Eustace T. d’Eyncourt, K.C.B., vice-president. 
The programme consisted of the reading and 
liscussion of three papers. 


ELECTRICALLY-WELDED JOINTS. 





The first paper was read in abstract by Professor 
B. P. Haigh, D.Se., M.B.E., and was entitled 
“Further Tests and Results of Experiments on 
Electrically-Welded Joints in Ship Construction.” 
The experiments were undertaken to investigate 
the strength and stiffness of welded joints between 
symmetrical sections when employed as stiffeners 
for decks, bulkheads and sideplating and were made 
on right-angle connections arranged in different 
ways. They were, therefore, an extension of the 
tests described in the author’s previous paper,* 
which showed that channel and other unsymmetrical 
rolled sections used in the situations above enume- 
rated were neither as stiff, elastically, nor as strong 











* ENGrmvEerrtne, vol. cxxxv, page 442 (1933). 


as symmetrical T or I sections of equal depth and 
weight, and in which it was suggested that electric 
welding, by removing arbitrary restrictions on the 
choice of section, might open the way for the use 
of deep T stiffeners in lieu of channels, with the 
result that stiffer and stronger structures might 
be secured with less weight and at lower cost. 
The paper described and illustrated the method 
of testing riveted and welded joints as used in ship 
construction. Such practical details as affected 
the results were reproduced and the joints were 
constructed under the working conditions obtaining 
in a shipyard. All the joints were designed as 
connections between }-in. deck-plate and side- 
plating, with deck-beams and side-frames 6 in. 
deep, but differed in detail. The deflections under 
test were observed by large dial gauges, and the 
development of plastic strain by means of a thin 
coating of resin applied before the test. The 
coating adhered firmly so long as the strains lay 
within the elastic range, but split off when plastic 
strain commenced. The general conclusions reached 
in the investigations were thus summarised: (1) 
Electric welding with mild steel or other approved 
electrodes provided a reliable and economical means 
of connecting mild-steel stiffeners of deep T section, 
and gave joints that were capable of developing 
the full yield-strength of the stiffeners without 
any sign of injury to the joint. (2) Welded joints 
between such stiffeners and frames, weighing only 
half as much as channels of the same depth suitable 
for riveting, were in all respects stiffer and stronger, 
and stood more deflection in compression before 
failure. (3) The yield loads for such welded stiffeners 
agreed closely with the values calculated by reference 
to the tensile “ loweryield point.” (4) Such welded 
joints required no knee brackets, but must be rein- 
forced in certain simple ways that might be varied 
to suit practical convenience in different cases. 
The discussion was opened by Mr. J. Foster King, 
C.B.E., vice-president, who said that the results of 
the experiments confirmed his expectations as he 
had been satisfied for some time that there was no 
real difficulty in making satisfactory welded joints. 
The wider questions, however, needed further con- 
sideration, for although the joints were satisfactory 
in themselves with regard to both the use of welding 
and the changes in section proposed, it was not clear 
what would be the result in the whole structure 
where they were employed. In this connection he 
would like to draw attention to Dr. J. Montgomerie’s 
paper of 1911, in which the effect of various sections* 
was discussed, and his own paper of 1916, on the 
strength of water-tight bulkheads.t He thought 
that it could not be safely assumed that half the 
weight of a structure could be saved by changes in 
section, &c., without further experiments on a more 
extended scale, and he suggested that the Admiralty 
might carry them out. In merchant shipping there 
was a trend towards eliminating unnecessary 


| weight, but not all would agree with the author's 
|choice of T sections as against channel sections. 


There was, indeed, a preference for bulb angles 
which might even show advantages over T sections. 
It was clear, then, that further and more general 
investigation was needed. 

Mr. B. S. Varty first conveyed the thanks of the 
Bureau Veritas to the author for his work, and 
then said that the adoption of local strengthening 
of the joints as described in the paper confirmed 
conclusions that his own experiments had led him 
to form. The question of the forms of beams and 
frames was not finally settled. It was probable, 
for instance, that reverse angles or bars had been 
adopted in merchant vessels simply to take the 
wood ceiling. He thought that the technique of 
welding had advanced more rapidly than that of 
erection, and this part of the operations should be 
given attention. The rules of the Bureau Veritas 


respecting welding had been somewhat modified 


since last year, when they had been found to be 
too complicated. The modifications concerned two 
main points, and included a bending test with the 
pressure bearing directly on the middle of the welded 
part, certain angles of bending being specified 
and minimum requirements for electrodes. He 


* See ENGINEERING, vol. xci, pages 479 and 70? 
(1911). 
See ENGINEERING, vol. ci, pages 368 and 372 (191 
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was still a believer in thorough practical tests after! Professor Haigh, in a brief reply, dealt with this 
work had been completed. point first. He admitted, he said, that longer arms 

Mr. C. 8. Lillicrap, M.B.E., said that, while the |to the test piece would have been desirable to 
two papers taken together showed conclusively | approach the conditions outlined by Mr. Whiting, 
that welded symmetrical sections were superior | but the testing machine did not permit of their 
to riveted un-symmetrical sections, it appeared |employment. He submitted, however, that, as the 
that the experiments were somewhat unpractical. | stresses were greater at the corners than elsewhere, 


It had been stated that they were carried out under the effect of adjacent plates and frames or beams 
on the test specimen would not be of much import- | and temperature. 


working conditions. 


duly. 
usual in practice. 


whether that was really an advantage. It might 
be argued that a more flexible type was better when 
the ship was in a seaway. He could not agree that 
the Admiralty should be asked to make extensive 
experiments. 
desirable for welding and it was the duty of ship- 


builders if they wanted to employ this method of 
construction to carry out the necessary experiments | 


themselves. 

Professor H. S. Pengelly said that the paper 
would be recognised as giving results of tests on 
full-scale specimens of design applicable to ship 
work, the previous paper having dealt with speci- 
mens of a character rather more suggestive of a 
laboratory than being truly representative of ship- 
building practice. The riveted joint which had been 
tested for purposes of comparison with welded 
joints was a satisfactory well-balanced connection, 
so that the comparison was fair. It was stated in 


the paper that two of the welded specimens had | 


been prepared under practical conditions in a ship- 
yard. Possibly, however, the special supervision 
mentioned as having been given had resulted in 
rather more efficient work than could be obtained 
when actual building was in progress. For example, 
it was stated that the flange of the deck beam 
rested heavily on the top of the side frame ; possibly, 
also, the deck plating and deck beam were bearing 
directly on the side plating. This close fitting 
would be impossible in a ship, where there would 
undoubtedly be clearances at all these points. The 
experiments on welded specimens showed that for 
the particular forces acting, satisfactory connections 
could be made by this process. It did not follow 
that knee brackets could be dispensed with in all 
cases, but no doubt they could be safely omitted in 
a number of instances. Further experiments, par- 
ticularly some throwing light on the behaviour of 
such welded connections under shock or fatigue 
would be awaited with interest. 


Mr. E. F. Spanner, R.C.N.C. (Ret.), with a view to | 
comparing the joints described in the paper with | 


those employed at present, displayed some drawings 
of which the first reproduced the riveted joint tested 
by Professor Haigh and the second a joint designed 
to Lloyd’s Rules. He thought the first involved 
much more metal than the second, and as the deck 
beams overlapped with the frames it did not follow 
usual practice in which the two members did not 
overlap but were merely connected together by the 
knee bracket. The third drawing showed Professor 
Haigh’s welded joint. This, said Mr. Spanner, 
seemed to him difficult to construct, and he would 
suggest the form shown in the fourth drawing. 
In this, angle irons were used instead of T bars, 
with the edge of the angle against the plates and 
notched at intervals to reduce weight and run of 
welding. The webs of the angles were remote from 
the plates, that is, where the section would be of 
most value to resist bending, and the two angles 
did not overlap but were coupled together by knee 
brackets made of angle baron the lines suggested in 
his previous paper* on beam-frame connections. 

Mr. W. R. G. Whiting, M.B.E., by means of 
sketches on the blackboard, demonstrated the stress 
distribution on a structure between frames and 
side plating or beams and deck, and its greater 
intensity at the connections of beams and frames. 
From this he suggested that, as the corners only 
had been dealt with in the experiments, these did 
not accurately represent the actual conditions 
obtaining. 


* See ENGINEERING, vol. cxxxi, page 492 (1931). 











Overhead welding was a 
difficult operation, as the ship sides and deck were 
continuous, and the mere strip representing side 
and deck used in the experiments simplified it un- 
It was clear also that the fitting in the experi- 
ments had been more carefully done than was 
A welded joint was undoubtedly 
more rigid than a riveted one, but he would ask 


Symmetrical sections were certainly 


ance. The width of the strips of plating used had 
been criticised. This, again, was dictated by the 


| reference to two voyages he had made some years 
|ago to investigate some troubles which were being 
|experienced with fruit cargoes. He had found in 
|use crude methods of distributing the air after 
it had passed over the brine pipes, and that the 
horse-power consumed was about three times what 
|should have been necessary. It was very difficult 
|to take reliable measurements of both air flow 
In some parts the air flow was 
|short-circuited and the arrangements for taking 
temperatures were inadequate. The proposals 


testing apparatus. The joints were not pressed | relative to an air-jacket outlined in the paper were 


together, but the several parts had been merely 
welding was 


laid on one another whilst the 
|being done. If clearances had been provided 
as suggested the cost would have been heavier, 
‘and he thought the method adopted did not 
|destroy the value of the tests. 
riveted joint he had adopted really placed the 


riveting test in a more favourable position than if 


a simpler form had been used. He wanted to find 
out what conditions were successfully met by a 


strong form of riveted joint, so that the form of 


welded joint for the same conditions could be 
determined. He had expected the rivets themselves 
would give trouble, but that had not occurred. On 
the general question he held that rigidity was wanted 
lin a corner joint, and the welded joint as tested was 
| shown to be satisfactory from this point of view. 


Heat LEAKAGE IntTO INSULATED HOLDs. 


The second paper was entitled “The Structure 
of Insulated Holds in Relation to Heat Leakage,” 
and was presented by Dr. A. J. M. Smith and Mr. 
|J. D. Farmer. It dealt with the problem of pro- 


| heat from a warm environment and described, with 


|appropriate mathematical analysis, the results of 


a detailed study of the rate of heat-leakage into the 
|separate refrigerated spaces of a modern cargo- 
vessel, made by the authors and their colleagues, 
The ship investigated had 12 refrigerated spaces in 
two blocks, separated by the engine-room, and the 
investigation was made possible by the courtesy of 
the New Zealand Shipping Company. The general 
| procedure adopted was the cooling of all the insu- 
\lated spaces to a temperature of about 50 deg. F. 
below that of the environment and then, by adjust- 
ment of the speed and performance of the refrigerat- 
ing machine, holding them steadily at this tempera- 
ture for about 48 hours. The main measurements 
taken were the outside temperatures, the space 
temperatures, and the rate of extraction of heat. 
An illustration of the vessel and the type of insula- 
|tion employed were given, and also tables show- 
ing the results arrived at by calculation, and those 
determined by direct observation. 

The results of the tests suggested that there were 
two points at which consideration should be given to 
the relation of heat-leakage to the structure of holds, 
viz., the common decks of adjacent insulated spaces 
and the points at which frames and beams projected 
into insulation. It was submitted that in each 
case the need to minimise heat-leakage must be 
balanced against, perhaps, more urgent requirements 
of space, working facilities, and expense of con- 
struction. The effects of partial or complete 
sheathings of wood or of cork over the deck were 
discussed and it was suggested that even when the 
total leakage was not materially reduced, the shea- 
thing might be of use in distributing leakage more 
uniformly. The case of common bulkheads of two 
insulated spaces was examined, and also that of pillars 
between the decks. 
beams showed that with standard methods of con- 
struction these might be responsible for as much as 


insulation. Some remedies were suggested, including 


a proposal previously put forward by one of the |. 


authors of the paper for a system of cooling ships’ 
holds involving the use of an air-jacket in which the 
heat leakage was neutralised. The basic principle 
of this proposal was to separate cargo-heat and 
leakage heat, and to deal with them successively by 
means of a system of forced circulation, in which the 
air first passed vertically downwards through the | 


cargo and then returned to the cooler through a |~ 
| jacket covering the walls of the space. | 


Mr. John Reid opened the discussion by a brief 


The form of 


tecting refrigerated cargoes against the access of | 


| 





; " | 
Consideration of frames and | 


good provided that the air was not distributed 
through imaccessible passages. If the air flow 
could not be controlled, measured and observed, 
there would be trouble. It was necessary to know 
exactly what volume was passing in various places, 
otherwise some parts of the space might not receive 
a proper supply. There should be some method 
by which the engineer in charge could ascertain 
the air volumes passing, but so far he had not 
|come across one. When dealing with fruit cargoes, 
it might be mentioned that these should be arranged 
in such a way as to allow the air to pass through 
the various layers. In some respects the handling 
of fruit differed from that of other cargoes. 

Mr. E. F. Spanner observed that the paper showed 
that heat leakage through webs was considerable, 
and suggested that the area of contact between 
beams or stiffeners and plates could be reduced by 
cutting portions of the former away so that they 
were only up against the plates at intervals sufficient 
to give the desired strength. He illustrated his 
|remarks by the display of a drawing showing his 
| proposal. 

Dr. 8. F. Dorey also dealt with the question of 
|leakage through connections and of insulating 
| internal decks. 

Mr. Farmer than made a short reply, the paper 
having been read in abstract by Dr. Smith. He 
was interested, he said, in Mr. Reid’s comments 
on air distribution, who was justified in his stric- 
tures. The whole question was at present in a state 
of flux, but he might say that means were now being 
| devised to show the rate of air flow at points where 
|it was desirable. Dr. Dorey’s remarks relative 
|to the insulation of internal decks touched upon 
economies. It was a question of ascertaining 
which was most worth while, spending money on 
insulation or on the larger refrigerating machinery 
| that would be necessary without it. 


| ScREW-PROPELLER TESTS. 
| The closing paper of the morning session was 
presented by Mr. G. 8. Baker, O.B.E., and Mr. 
A. W. Riddle, the latter author reading it at the 
|meeting. It was entitled “Screw Propellers of 
Varying Blade Section in Open Water, Part II,” 
and formed a continuation of the previous paper 
on the same subject read in 1932.* The present 
| paper described tests made in open water on ten 
| propellers covering the following variations :—(1) 
Radial distribution of thrust by variation of out- 
line of blade. (2) Radial distribution of thrust 
by varying the blade section. (3) Thickness of 
|blade. (4) Variation of the size of blade by vary- 
jing the diameter and all other features. (5) 
| Varying the pitch from the leading edge to the 
trailing edge. Full particulars of the propellers 
| and of the results of the tests were given. We 
hope to reprint an abridgement of the paper in 
an early issue. 

Dr. F. McAlister was the first speaker, and made 
a somewhat detailed comparison of the results 
shown in Fig. 2 of the paper as compared with 











| those of Fig. 3 of the last paper. Some of the former 


; - |results showed that considerable 
two-thirds of the total heat brought in through the had heal ™ ‘ 


improvements 


Mr. L. Troost said that, in view of the statement 
in the paper that a paper would be presented at 
the Summer Meeting on the results of the series of 
propellers tested on a 24-ft. model of a single-screw 
cargo boat, he would like to draw attention to a 
series of tests made by Dr. H. Voigt in the Berlin 
Tank, and recently published in Schiffbau. These 
tests seemed to show that an aerofoil propeller 
in combination with a stream-lined rudder gave 








* See ENGINEERING, vol. cxxxiii, page 392 and 498 
(1932). 
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outstanding results on a relatively fast cargo boat. 
This propeller had a pitch which increased some 
30 per cent. towards the base, the inner sections 
being heavily loaded and thus utilising the conven- 
trated wake as far as possible whilst the rudder, 
by its close proximity to the propeller, seemed to 
destroy the higher tangential losses. As Mr. 


Baker's series only comprised propellers with a | 


decreasing pitch towards the boss, it might be 
suggested that another propeller on the lines stated 
above would make an interesting comparison. 
Mr. Baker had referred to the general tendency 
of the spots to spread slightly at the lowest Bp value. 
It might be pointed out that the Reynolds’ numbers 
are low for that value compared with the higher 
Bp values, this condition resulting from the propellers 
having been tested at a constant speed of advance 
with varying revolutions. 

Continuing, Mr. Troost 
knew, tests in the open 
made with constant revolutions giving constant 
Reynolds’ numbers all over the slip range, the 
speed of the track increasing with decreasing slip. 
Possibly in this way the undercritical threshold was 
not crossed so badly at low slips. It could be taken 
for granted that a propeller in the model working 
in very turbulent water would tend to give much 
steadier results. The immersion of the propellers 
under test having been 0-75 D to centre might 
suggest another cause of instability. Dr. Kempf’s 
recent paper on the Immersion of Propellers, read 
before the North-East Coast Institution of Engineers 
and Shipbuilders, showed, in Fig. 18, that at low slips 
at an immersion of 0-75 D there was some tendency 
to scale effect which was absent at an immersion of 
1D. At low slips, the streamline flow was critical 
and might sometimes depend on the fact of the 
revolutions coming down or going up in adjusting 
the number of revolutions for the test point. The 
hest all-round propellerof the last series was No. 34, 
but he would ask the author whether he considered 
the rather unconventional shape of the root sections 
would be good in a wake stream with great varia- 
tions. In conclusion, Mr. Troost said that those 
connected with the Dutch Tank much appreciated 
Mr. Baker's and Mr. Riddle’s work. 
they had tested on models some 30 propellers, 
amongst others, belonging to the best set of the 
series, and had found some difficulty in beating 
them, whilst the propellers that had been put into 
practice had given all-round satisfaction. 

Mr. W. G. A. Perring discussed, by means of 
diagrams on the blackboard, the effects of varying 
the pitch in conjunction with differences of section. 

Mr. J. F. Allan said that although the 
papers on the subject had covered a wide range 
of variation in detail in propeller design, the range 
of efficiency obtained at any particular loading was 
very small, except at the very lightest loading, 
which was out of the practical range of single-screw 
ships. He was surprised to find that the authors 
considered that screw B 36 would be rather 
dangerous in a highly-variable wake because of the 
full leading edge. It might, on the other hand, 
be argued that the full curvature of the leading 
edge would be advantageous under such conditions, 
as the entrance would, as it were, adjust itself to 
the varying angle of incidence. Trouble might be 
expected rather from the excessive back camber of 
this propeller, but this could be avoided without 
losing the benefit of the full entrance. The effect 
of halving all the blade thicknesses from screw B 8 
to B37, and from screw B29 to B39, was very 
interesting. The much greater effect on the 
propeller wit h circular-backed sections, as compared 


said that, as far as he 


on the Continent were 


two 


| 


| leading and trailing edges. 
| usual type of screw with ogival section was more | 


camber ratio towards the tips was too low in B 38. 
It was impossible to detect any scale effect in the 
experiments as the small differences in efficiency 
from tests at different speeds were at least as often 
in the opposite direction to that expected for scale 
effect as in the right direction. The special tests 
with propellers B 28 and B 41 of 0-8 ft. diameter 
also gave negative results. The Reynolds’ number 
on these screws must consequently be taken as large 
enough to bring the scale effect within the limits of 
experimental error. At Bp value of 20 these latter 
screws had Reynolds’ number on typical sections of 
the same order as had been found necessary at 
Dumbarton to give satisfactory ship-model com- 
parison. The paper seemed to show that there was 
great difficulty in combining all the best features 
for any particular case when the problem was 
attacked by the trial and error method. Un- 
doubtedly the analytical method was the right one 
provided all the relevant factors at each radius were 
known and could be correctly introduced. A com- 
pletely satisfactory method of that type might 
not yet be available, but it was only by that approach 
that it could be ascertained to what extent a net 
gain, or loss, achieved by certain alterations in 
design consisted of plus or minus elements. 

The secretary, Mr. R. W. Dana, O.B.E., then 
read a communication from Mr. M. P. Payne, 
R.C.N.C. After a reference to the large amount of 
work involved in preparing the data given in the 
paper, Mr. Payne wrote that the most efficient screw 
taken over the range of slip for which results were 
given was B 34. This had blade sections rounded 
at the leading edge, with the maximum thickness 
before the middle of the chord, and bent back at the 
Its advantage over the 


pronounced at low and moderately low slips, than 
over the more practical ranges of slip ratio where 


|the gain was almost within the range of experi- 


mental error. These results were with blades which 
were comparatively narrow in width. The same 
tendency, though less marked, had been found in 


| tests at Haslar with blades of greater width ratio, 


| and the comparison might be taken as corroborating 


| 
Last year 


with the one with A } backed sections, was in agree- | 


ment with Dumbartor. experience in testing groups 
of such sections, and it might be accepted that the 
greater part of the gain arose from the root sections. 
At the higher loadings, it was probable that the 
reduction of camber ratio in the outer sections 
caused a loss in efficiency, and that the level 
efficiency resulted from the cancellation of a gain 
at the inner sections by this loss. 

It was also interesting to note that propeller B 38 
with increased area towards the tip showed no 
change in 8 and a small loss in efficiency for the 
same power absorption compared with B 36. This 
result was in agreement with the suggestion that 





the authors’ statement regarding the diminished 
importance of variation in blades of thin section in 
relation to the chord. 


if, for a given torque transmitted to the propeller, 
a greater thrust were produced. With a greater 
thrust the average pressure over the blade area was 
increased and, in the case of an aerofoil section, the 
maximum unital pressure would be increased by a 
still greater proportion, as results of pressure dis- 
tribution measurements over aerofoil sections sug- 
gested that a large part of the lift was due to suction 
near the leading edge on the back. 
propellers with high loading it was conceivable that, 
with the enhanced pressures on the fore end of the 
blades there would be a great risk of cavitation, or 
more serious cavitation losses, if the conditions of 
propulsion were within the cavitation zone. It 
would be interesting to learn whether any results 
were available of ship trials on propellers of blade 
sections similar to that of B 34, or of comparative 
aerofoil type. In certain British warships, pro- 
pellers of special blade sections had been tried and 
on the whole had not shown that consistent ad- 
vantage in the ship which had been obtained in the 
model. 

Owing to the lateness of the hour Mr. Baker was 
only able to make a brief reply, after which the 
session adjourned until the afternoon. 


(To be continued.) 








TOOLS AT THE LEIPZIG 


FAIR. 
(Concluded from page 384.) 


MACHINE 


Messrs. Haun and Kocs, Stuttgart, exhibited a 
multiple-spindle precision boring machine of the 
vertical type built by Messrs. Vomag Werke. The 
machine is illustrated in Fig. 7, page 404, and is 
intended primarily for the finishing of cylinder 
blocks, for which purpose the centres of the spindles 
are adjustable in a horizontal direction to suit 
different distances between cylinder centres. The 


degree of accuracy required admits tolerances of 
thousandths of a millimetre only and is obtained 
by the use of Widia or diamond tools running at 
high speeds. To preserve the edges of these tools 
in correct condition, so that a mirror-like surface 
is given to the work there must be no vibration, an 
end which has been obtained by providing rotary 
motion only to the spindles, the work being fed on to 
the tool by movement of the work table. To ensure 
perfect parallelism and cylindrical form special care 
has to be taken to avoid movement of the table in 
other than astraightline. The table is box-shaped 
and is unusually deep to prevent deflection. The 
traversing motion, which is effected hydraulically, 
is applied at the centre of gravity of the table, and 
the two sliding ways provided are of nitrided steel, 
hardened, ground and lapped. One of the ways 
consists of a flat surface on the column of the 
machine and the other is cylindrical. Two semi- 
circular lapped brasses on the table, one above the 
other, slide on this rod so that three-point support 
is secured. The table is provided with quick-return 
motion, during which the tools are withdrawn 
from contact with the finished surface. The spindles 
are driven by a three-speed 3-phase motor mounted 


independently of the machine, the power being 


| The ram is particularly long. 





transmitted by a silk belt running over idlers. 
Change of driving pulley enables spindle speeds of 
from 100 r.p.m to 3,000 r.p.m. to be obtaind. The 
hydraulic pump for the table feed is situated in the 
column but is mounted independently so that no 
vibration is transmitted to the spindles. The rail 
lever in front of the machine controls both the 
spindle rotation and the table traverse. The amount 
of the latter is determined by dogs. The long ver- 
tical lever controls the tool collapse when the work 
is being drawn off them. The machine will finish 
bores ranging from 12 mm. (0-47 in.) to 130 mm. 
(5-11 in.) in diameter and up to 250 mm. (9-84 in.) 
long. The minimum distance between spindle centres 
is 120 mm. (4-72 in.). The working surface of the 
table is 400 mm. (15-74 in.) by 640 mm. (25-19 in.). 


A precision boring machine was also shown by 


| Messrs. Mayer and Schmidt, Offenbach, an illustra- 


tion of which is given in Fig. 8, page 404. This 
was of the vertical type with a single spindle only. 
Rigidity of the cutter head is ensured by carrying 


; " is , | the spindle in a stiff sleeve which travels with the 
An improvement in efficiency was only obtained | *"* ‘. e in a stiff sleeve which travels oe 


cutter head. The sleeve has two bearings for the 
spindle, the lowest of which is just above the cutters 
and a minimum constant overhang is thus ensured. 
Precautions are taken to ensure accuracy of travel 
and to prevent any tendency for the spindle to tilt. 
Spindle rotation and 
power feed are both obtained from a2 single motor on 
the top of the column and driving through change 


| gears, giving a speed range of from 50 r.p.m. to 
In the case of | &— giving peea g } 


750 r.p.m., and a feed range of from 0-025 mm. 
(0-0009 in.) to 0-4 mm. (0-015 in.) per revolution. 
On reaching the set depth the power feed is auto- 
matically tripped. The maximum diameter and 
depth of hole bored are 220 mm. (8-66 in.) and 
500 mm. (19-68 in.) respectively. The maximum 
traverse of the cutter head is 650 mm. (25-59 in.). 
The table surface is 450 mm. (17-71 in.) by 1,250 mm. 
(49-21 in.). Another single-spindle vertical pre- 
cision boring machine was shown by Messrs. Herbert 
Linder, Berlin-Wittenau, and may be mentioned 
as illustrating the precautions now taken to avoid 
distortion of the machine or work. This machin 
is driven by a motor-generator set, and although the 
motor, which is provided with a ventilating fan, is 
situated in the column, the generator is separately 
housed so that no heat arising from it is transmitted 
to the work or machine. The lower spindle speeds, 
of a total range of from 50 r.p.m. to 1,900 r.p.m., 
are transmitted by means of gears, but when the 
higher speeds are used, #.¢., for work requiring 4 
high degree of accuracy, the gear transmission 1s 
disengaged and the spindle is driven directly from 
the motor, which is of the variable speed type, 3 
means of a silk belt. The feed can be varied in 
infinite steps from 0-03 mm. (0-001 in.) to 0-18 mm 
(0-007 in.) per spindle revolution. The working 
table can be adjusted for precision jig-boring, &¢. 
on the rectangular co-ordinate system. The degre 
of adjustment guaranteed is within 0-008 mm. 
(0-0003 in.), though the setting devices are gradu ited 
to read to 0-001 mm. (0-00003 in.). To en ible this 
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degree of sensitiveness to be obtained the table is 
mounted on hardened and ground rollers. 

As an illustration of the extent to which special 
machines are now employed for single purposes 
only the lathe exhibited by Messrs. Gebriider 
Boehringer G.m.b.H., Géppingen, and shown in 
Fig. 9, page 404, may be cited. This lathe is 
designed for machining the inner surface of brake 
drums and differs from conventional design in that 
the tool slides are situated in front of the headstock, 
u.¢., between it and the work. The brake drum to 
be machined is centred on the nose of the main 
spindle and is clamped in position by the operation 
ofa lever which actuates a draw rod passing through 
the hollow spindle. There are two tools arranged 
diametrically opposite to one another. One of 
them is a normal high-speed tool which makes a 
rough cut, and the other is a Widia-tipped tool 
making a finishing cut. The tools, it will be realised, 
travel parallel to the spindle axis when making 


Messrs. GEBRUDER 


TOOLS AT THE LEIPZIG FAIR. 














| the cut, the slides with handwheels visible in the 
illustration being provided for the purpose of adjust- 
ing the tools across the diameter to suit different 
sizes of drum. The headstock contains both the 
|main drive and the feed mechanism. The feed is 
derived from the rear end of the main spindle 
| through a belt and change gears, three feed rates 
of from 0-075 mm. (0-0029 in.) to 0-118 mm. 
(0-0046 in.) per spindle revolution being provided. 
| From the change-gear shaft the feed drive is trans- 
| mitted through a coupling and worm reduction gear 
to a traverse shaft provided with a pinion at each 
jend. These pinions mesh with rack teeth cut in 
| cylindrical rams, parallel to the spindle axis, which 
| carry the tool slides. The rams slide in hardened 
| beazings and are prevented from rotating. The 
| Maximum traverse is 150 mm. (5-9 in.), and the 
|movement provided on the tool slides permits 
‘drums of from 200 mm. (7-87 in.) to 500 mm. 
(19-68 in.) in internal diameter to be turned. The 
| spindle is of chrome-nickel steel and runs in adjust- 
|able plain bearings at the front end and in anti- 
friction bearings at the rear end. The thrust is 
| taken on two ball bearings. Three spindle speeds 
| ranging from 90 r.p.m. to 150 r.p.m. are provided. 

A range of new standard lathes was shown by the 
Verein Deutscher Drehbankfabriken. These com- 
| prised turning lathes, combination lathes and 
| finishing lathes, of both 175-mm. (6-°88-in.) and 
195-mm. (7-67-in.) centres. A characteristic feature 
of the lathes generally is the wide choice of speeds, 
feeds, &c., the combination lathe, for example, 
having 12 spindle speeds of one of the following 
ranges: 17 r.p.m. to 750 r.p.m., 23-5 r.p.m. to 
1,050 r.p.m., 33-5 r.p.m. to 1,500 r.p.m., and 
47-5 r.p.m, to 2,100 r.p.m. This lathe is arranged 
for cutting standard Whitworth, metric, module or 
double-pitch threads, as well as 104 different 
unusual threads. There are 21 longitudinal and 
transverse feeds ranging from 0-118 mm. (0-004 in.) 
to 1-18 mm. (0-046 in.) and from 0-04 mm. (0-001 
in.) to 0-4 mm. (0-157 in.) per spindle revolution 
respectively. A special attachment can be supplied 
for all three types of lathe so that fine work with 
very small feeds can be done, the normal feeds 
being reduced in the ratio of either 1 to 25 or 
1 to 11-2. The normal feeds remain available. 
Another characteristic is the use made of both belt 
drives and change-gear drives in the same machine 
both for the spindles and feeds. Thus, in the 
combination lathe six spindle speeds are obtained 
from the change-gear by means of vee or flat belts, 











the other six being obtained through back gears. 





In the finishing lathe, however, the high speeds 
are obtained by the belt drive only, and the back 
gear is employed for the low speeds. The object 
of this arrangement is to avoid vibration or chatter 
when Widia tools are used. The belt pulley on the 
spindle is carried on its own bearings, 1.e., a kind of 
quill drive is employed. The torque only is there- 
fore transmitted to the spindle, the quill or sleeve 
taking any strain from the belts. 

Two views of machines made by Messrs. Gebriider 
Boehringer, Géppingen, are given in Figs. 10 and 11, 
page 404 and above, which illustrate some special 
features of construction of the lathes of this firm. 
Attention may be drawn in Fig. 10 to the design of 
the saddle. There are two sets of ways on each side 
of the bed, viz., infront a flat way and a semi-hexa- 
gonal one, and at the rear a flat way and a vee way. 
On the outer ways in each case the saddle bearing is 
of unusual length. The rear tool-post is of the 
multiple type, permitting adjustment of the tools in 
a longitudinal direction as well as in a transverse one. 
The front tool-post is mounted on a slide on the 
saddle, which slide is provided with means of 
adjusting it longitudinally relative to the saddle, 
The relative positions of the front and rear tools can 
thus be varied. In Fig. 11 is shown a headstock 
designed for replacing that on older standard lathes, 
so that these machines may be converted to run at 
higher speeds and Widia or diamond tools may be 
employed. The high-speed belt drive is seen in 
the centre of the headstock, whilst on either side 
are the change gears used when the lower speeds 
are required. This particular headstock is for a 
lathe having 350-mm. (13-77-in.) centres, The slow 
speeds range from 9-5 r.p.m. to 118 r.p.m., and the 
high speeds from 60 r.p.m. to 750 r.p.m. 

The new automatic grinding machine for spur and 
helical gears shown by Messrs. Deutsche Niles 
Werke, Berlin-Weissensee, and illustrated in Fig. 12, 
annexed, is capable of dealing with wheels of 
from 30 m. (1°18 in.) to 500 mm. (19-68 in.) in out- 
side diameter and modules up to 10, the maximum 
angle for helical gears being 45 deg. The maximum 
stroke of the grinding wheel is 135 mm. (5-31 in.). 
The wheel is carried, along with its driving motor of 
1-5 h.p., on a ram sliding in a head which is rotated 
round a horizontal axis so that it can be set either 
vertically when cutting spur wheels or at an angle 
for helical gears. The ram is reciprocated by a 
4 h.p., 3-phase, 4-speed motor attached to the rear of 
the saddle carrying the ram slide. The drive is 
transmitted through a multiple disc clutch and an 








adjustable crank plate to vary the length of stroke. 
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The saddle can be traversed along vee ways on the 
bed to suit different diameters of wheel to be cut. 
The edge wheel is trued on the two faces and edge 
by separate diamond tools. The rolling movement 
for the gear blank is obtained by reciprocation of 
the saddle carrying the work-table and by simul- 
taneous rotation of the table itself. The cycle of 
operations consists of grinding the two opposite 
flanks of a pair of teeth at one forward and one 
backward movement of the saddle, the width of the 
grinding wheel being less than half the pitch of the 
gear being cut. 

When the two flanks have been ground and the 
grinding wheel is no longer in contact with a tooth 
the gear blank is indexed one tooth space and the 
remaining flank of one of the teeth is ground and 
then the opposite flank of the next tooth. The 
indexing is provided with quick motion gear to 
reduce idle time, this saving being further reduced 
by a minimum of non-cutting traverse for the 
grinding wheel. The table rotates on an outer 
inclined bearing and on a central adjustable ball 
bearing. The gear blanks are normally mounted 
on an arbor but a central hole in the table is also 
provided so that gears with an attached shaft may 
be dealt with. The ratio of the components of the 
rolling movement may be varied by means of 
pick-off gears which are enclosed in a gear box and 
are splash lubricated. The indexing mechanism 
is actuated independently of the rolling movement 
by a separate small motor. The table reversals as 
well as the quick-rotating and indexing movements 
are controlled by dogs actuating a rod connected 
with the switch gear. The depth of the cut is 
adjusted by means of handwheels with graduations 
permitting readings of 0-001 mm. (0-00003 in.). 
Efficient protection from abrasive is provided for 
both the table bearings and for the way of the saddle 
bed nearest the grinding wheel. 

The machine illustrated in Fig. 13, page 411, was 
shown by Messrs, L. Schuler A.G., of Géppingen. 
It is designed for rolling over the tops and bottoms 
of steel barrels in one operation, and has a capacity 
of 300 barrels per hour. The barrel, together with 
the two end pieces, is clamped hydraulically between 
two face plates, which are driven in synchronism. 
The hydraulic clamping cylinder can be clearly seen 
in the illustration above the upper face plate. The 
main column of the machine is of triangular section, 
the cylinder and upper face plate being carried on 
a slide at the apex of the triangle, as shown. The 
slide gives a wide range of adjustment for different 
lengths of barrels, There are two upper and two 
lower rollers for rolling over the seams, carried on 
slides on the two side faces of the column. The 
two upper slides are provided with a vertical adjust- 
ment for different lengths of barrel, and each of the 
four roller holders can be adjusted horizontally to 
accommodate barrels of different diameters. The 
vertical adjustment is effected by means of a screw 
and nut motion, the nuts being turned by means of 
worm The corresponding worms are 
coupled together by a horizontal shaft running 
through the column to ensure synchronism in the 
movement of the two slides. In addition to the 
adjustments menvioned, the upper pair of rollers 
have a small vertical movement in their holders to 
allow for slight variations in the height of barrels 
of the same nominal length. This adjustment is 
effected automatically as the upper face plate is 
brought down on to the barrel, a flat spring-loaded 
plate working in guides on the cylinder slide being 
depressed by a lever on the face-plate spindle, and 
in turn coming into contact with a spring-loaded rod 
on which the roller is mounted. The seams are 
clinched by hydraulic pressure, each of the hori- 
zontal slides being provided with a cylinder. A 
safety device is fitted which comes into operation 
under excessive roller pressures. The barrel is 
set in rotation and the rollers brought up to the 
work by a pedal movement, the upper face plate 
being brought down to clamp the barrel by operating 
the hand lever shown. 


wheels. 








Association of Ex-Siemens’ Meyn.—A smoking 
concert, held under the auspices of the Association of 
Ex-Siemens’ Men, is to take place at Gatti’s Restaurant, 
King William-street, Strand, London, W.C.2, on April 13, 


1934. Particulars of the function and of membership of 
the Association may be obtained from Mr. J. Snow 
Huddleston, M.1.E.E.. Dagenham Dock, Essex. 
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ANNUALS AND REFERENCE BOOKS. 

The Blue Book. The Electrical Trades Directory and 
Hand Book. The handbook section of the fifty-second 
edition of the Blue Book, which is published by Messrs. 
Ernest Benn, Limited, Bouverie House, Fleet-street, 
London, E.C.4, at the price of 25s. net, contains a 
number of new tables. These relate to annealed copper 
conductors (British, American and metric systems), 
to red fir poles, motor horse-power, the resistance and 
reactance of copper conductors at 50 cycles, and 
routes and rates for international telephone services. 
To make room for this, a certain amount of more or less 
out-of-date information has been omitted, but the 
handbook still includes a great deal of useful data on 
such subjects as patent law, trade associations, univer- 
sities and technical colleges, reference to which is made 
easier by a re-arrangemeut of the index. The main 
use of this volume is, however, as a directory, and this 
portion seems to be as up to date as ever. As before, it 
includes alphabetical, geographical and classified 
sections for this country and separate alphabetical 
and classified sections for the colonies, Europe, Asia 
and Africa, Central and South America and the United 
States. The first of these is very complete, and the 
others, considering the difficulties of compilation, are 
as complete as can perhaps be expected. The section 
covering telegraphic addresses enables incoming tele- 
grams to be easily traced. 

Who's Who.—The 1934 edition of this well-known 
annual biographical dictionary of living notabilities 
| has recently been published. The volume is so univer- 
sally appreciated among English-speaking peoples 
| throughout the world that further comment seems 
hardly necessary. It may be pointed out, however, 
'that the present volume, which constitutes the eighty- 








steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 
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Norr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 
of the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. 
for lead are for English metal, whilst those for spelter are for virgin metal. 
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sixth annual edition of the work, comprises 3,650 pages 
and cuntains about 40,000 biographies. As it is 
necessary to begin printing Who's Who in August, 
occurrences of a later date are, in many cases, not 
recorded; deaths reported up till the middle of 
October, however, have been included in the obituary 
list given at the beginning of the book. As has been 
the case for many years past, the biographies through- 
out the volume are arranged alphabetically according 
to name: these are printed in heavy type to facilitate 
reference, and under each are given a list of the 
titles and distinctions gained by the individual; data 
regarding parentage, birth, &c.; education; subse- 
quent career to date; books and treatises published ; 
recreations ; and postal addresses, telephone numbers, 
&c. The fact that the information furnished is revised 
annually by the person concerned greatly enhances th 
value of the biographies and contributes a good deal 
to the unique position which the volume undoubtedly 
holds. The publishers are Messrs. A. and C. Black, 
Limited, 4, 5 and 6, Soho-square, London, W.1. The 
volume is issued bound in scarlet buckram covers, 
price 60s. net, or by post 6ls. A strong leather-bound 
library edition is also available at 63s. net, or by 
post 64s. 

Diaries and Pocket Books.—A useful leather-bound 

pocket diary has come to us from Messrs. Harrison and 
| Sons, Limited, printers, 4447, St. Martin’s-lane, London, 
W.C.2. Notes on the history and activities of the firm 
|and miscellaneous postal and other data are included.— 
|Mr. B. T. King, of Messrs. King’s Patent Agency, 
Limited, Wardrobe Chambers, 1464, Queen Victoria- 
street, London, E.C.4, has sent us a neat vest-pocket 
diary having one day on each page. It is well bound 
and contains several pages of miscellaneous postal and 
other useful information. 
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THE AUTOMATIC CONTROL OF 
THE STEERING OF SHIPS AND 
SUGGESTIONS FOR ITS IMPROVE- 
MENT.* 

By Sm James B. Henperson, LL.D., D.Sc. 


I propose to confine myself to a general discussion 
of the requirements of any complete steering gear and 
to some suggestions for carrying automatic steering 
much further forward than it is to-day, by an improved 
and less expensive gear which differs fundamentally 
from any now in existence, and which by being inde- 
pendent of the gyro compass, could be used in any 
ship that is provided with electric power to run one 
or two small motors. All the existing gears require a 
gyro compass for their operation, and this fact alone 
places them outside the practical scope of all but 
the larger classes of ship. What I aim at is to bring 


to represent this resistance. It should be remembered, 
however, that the ship when steaming on a straight 
course, is in unstable equilibrium, due to her virtual 
mass being then a minimum, and no one so far as I 
am aware has yet determined either theoretically or 
experimentally the interactions, which take place 
when a yaw begins or the helm is put over, between 
the ship and this energy system accompanying her 
which constitutes the virtual addition to her mass. 
This system by its very nature then tends to go straight 
on so as to become separated from the ship, hence 
the quick falling off in speed when the helm is put 
over. There can be no doubt that the major portion 
of the couple L goes to accelerate the ship, and, so 
far as steering is concerned, the remainder, whatever 
its nature, can be considered as part of the system 
of external forces due to waves, wind, and tides acting 
on the ship with which the helm has to deal. A 
steering control of the rudimentary form referred to 
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automatic steering within the scope of the trawler 
and the tramp, and also to increase the accuracy of 
automatic steering in general. 

Several early patents deal with different methods 
of applying to the tiller a deflection proportional to the 
deviation of the ship from the prescribed course. This 
system seems to be the basis upon which the present-day 
installations of automatic control of steering are 
founded. If we let @ denote the deviation of the craft 
from the prescribed course and make the displacement 
of the tiller proportional to @, which may be called 
deviation helm, then since the helm couple on the craft 
is approximately proportional to the tiller displacement 
and if L be this couple, the equation of motion of the 
craft is 

L=—I#=k@ 


wherein I is the virtual moment of inertia of the 
craft about the vertical central axis, @” is the angular 
acceleration, and k& is a constant. The motion is 
therefore simple harmonic, and if T be the period 
and p the periodicity (p = a ) the equation of motion 
becomes, 

O + p?@ = Oand pt = F 


It may be argued that the whole of the external 
couple L does not contribute to accelerating the angular 
motion of the ship, part of it being absorbed in over- 
coming the resistance of the water to this 
motion, and that the equation should contain a term 











° te we read before the Institution of Naval Architects, 
on Wednesday, March 21, 1934. Abridged. 
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above gives the craft a sinuous course about the 
prescribed one, but we can easily examine what it 
lacks in the light of the experience which we have all 
had in steering a sailing-boat or a yacht. The first 
requirement of any steering gear is deviation helm, 
mentioned above, roughly proportional to the devia- 
tion to bring the craft back to her course when displaced; 
the second requirement is check helm to stop the swing 
as the craft approaches the prescribed course; the 
third is weather or lee helm when there is a steady 
couple due to wind or tide tending to deflect the craft 
from her course ; and the fourth is wave helm to stop 
or prevent a yaw as each wave on the quarter or bow 
passes under the ship. I have intentionally separated 
weather helm from wave helm for a reason which 
will be apparent later. 

The first suggestion for the automatic introduction 
of check helm was made by the writer in 1913 in a 
patent (No. 29,661/13) for improvements in the 
steering of torpedoes or other craft, the method described 
consisting of the application of check helm proportional 
to the angular velocity of the craft in addition to the 
ordinary deviation helm. The equation of motion 
then becomes 

V+ AM+pdO=0 


wherein A is a constant and 6’ is the angular velocity 


period constant. If we double the displacement control 
with damping A = 2p, the period is unaltered and 
the equation becomes 

W+2pHVi2pd=0 
and the damping is the same as in the critical aperiodic 


condition. 

The solution of this equation may be expressed by 

6 = & e-”* cos (pt + a) 

where a is the difference of phase between the oscillation 
and the forces and @, is the maximum value of @ when 
0’ is zero. The ratio of @ to @ gives the damping. 
In half a period it is e-* = 0-04, and in one period 
ex = 0-0019; hence in half a period the oscillation 
is practically damped out, being reduced to 4 per cent. 
of the original maximum yaw or, if the craft were 
originally 10° of her course to port, she would yaw 
only 24 minutes to starboard when returning to her 
course with this control. The oscillation is therefore 
damped out for all practical purposes in half a period. 
The forced period selected for a ship due to the helm 
would naturally vary with the size of the ship, being 
longer the larger the ship. It is, of course, variable 
for each ship, depending entirely upon the deflection 
of the helm per degree of deviation from the course ; 
but there is, in all probability, a minimum period for 
each ship determined by practical considerations, such 
as the maximum rate at which the helm can be moved 
and the wear and tear of the steering gear. One 
would naturally not select the same period for a 
10,000-ton ship as for one of only 1,000 tons. 

Weather Helm.—A system which provides deviation 
and check helm is all that is required in a calm sea 
with no wind or tide, but if a steady couple were 
acting on the ship due to wind she would not sail 
on the prescribed course, @= 0, but would deviate 
from it until the deviation helm balanced the external 
couple. The prescribed course could naturally be 
recovered by a hand adjustment of the control gear. 
Two suggestions have been made for obtaining this 
adjustment automatically, one by the Sperry Gyroscope 
Company and the other by the writer. In the former, 
|if the ship yaws more frequently to one side of the 
| course than the other, a deviation of the helm is 
| produced step by step in the direction to bring the 
| ship back. In the latter,* a device to give the time 
| integral of the deviation is added so that the equation 
| of motion becomes 

+ 2p +2p0+fOdt=0 

| In Minorsky’s steering gear, the gear is entirely 
| electrical, and comprises displacement helm derived 
from the gyro compass, check helm derived from a 
constrained gyroscope or gyrometer, and a backlash 
| device for changing the zero of the velocity measure- 
ment at each reversal of direction. This backlash 
is introduced on a rheostat controlling a motor. So 
far as actual steering gears are concerned, this is the 
only attempt that the writer knows of to deal in any 
way with the acceleration of the ship, and an accelera- 
| tion control is a necessity if wave helm is to be added. 

A New System of Control.—A new system of control 
was proposed some years ago by the writer,t a modifi- 
cation of which eliminates the gyro compass, thereby 
reducing the cost of the control gear very tly and 
making it available for tramp steamers. If the gyro 
compass is fitted on the ship, it can be usefully employed 
to check and correct the displacement helm, but it is 
not necessary for that purpose. The system has the 
further advantage of eliminating all assumptions from 
the theory, such as that the helm torque on the ship is 
proportional to the helm angle, while it also eliminates 
the effects of backlash in the steering gear due to chains, 
or in the steering engine itself. The system provides 
deviation, check, weather, and wave helms, and it 
makes use of the wave couples when they are helpful 
and balances them when they are adverse. he 
theory underlying it is ideal in its simplicity and works 
out equally simply in design. We have seen that in a 
calm sea all that is required is a control represented 
by the equation 

+ 2p +2p'9—0 
The fundamental idea underlying the new system is to 
satisfy this equation at all times, even when the ship 
is being buffeted about in a seaway. This can be done 
if we measure the angular deviation 0, the angular 
velocity 6’, and the angular acceleration 0”. The 
mechanism gives 6”, 2p 0’, and 2 p* 0, and if these 
do not add up to zero the helm is moved until zero 
is established. The control of the helm is obtained 
entirely from the sum of the three terms, and the 
motion of the helm changes @” pari passu, so that 








of yaw. The middle term represents the check helm 
and the motion is a damped oscillation about the zero 
6=0. In practice, we require large damping, but any 
increase beyond A = 2 p, at which the motion becomes 
aperiodic, is inadvisable, and since the damping 
lengthens the period it is advisable to counteract this 
effect by increasing the displacement control to keep the 


pa 
the zero value is quickly established. If one starts 
with the deviation @ measured by a gyro compass, 
it is possible to derive an approximate value of the angu- 
lar velocity 0’ from the rate of change of the measure- 
ment, but it is quite inrpracticable to get 6”, the angular 





* Patent No. 185,162. 
+ Patent No. 247,633. 
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acceleration, with any degree of accuracy, whereas, 
if one measures the angular velocity @, it is quite 


practical to derive both @ and @” from it, the former | 


by mechanical integration and the latter by mechanical 
differentiation. The three measurements are then 
combined in certain scales to allow for p and p®, and 
are added together by differential gears to control 
the relay which actuates the valve of the steam 
steering engine or the motor which turns the telemotor 
wheel. 

The angular velocity of the ship can be measured 
with great accuracy by means of a constrained gyro- 
scope, which is not a delicate instrument like the gyro 
compass, It consists simply of a flywheel, say 4 in. 
diameter, rotating at about 4,000 r.p.m., placed with 
its rotor axis fore and aft in the ship and pivoted on 
athwartships trunnions so that it can pitch relatively 
to the ship but is forced to yaw with the ship, the 
relative pitching motion being constrained by springs. 
the angle through which the rotor axis pitches when the 
ship yaws is simply proportional to the angular velocity 
of yaw. An error, however, is introduced by the 
rolling of the ship, and to eliminate this error it is 
preferable to restrict the pitching motion relatively 
to the deck to a fraction of a degree by two stops 
which are electrical contacts controlling a relay motor 
which actuates the springs and breaks the contact so 
that the rotor axis maintains a substantially fixed 
position relatively to the deck. The angular velocity 
can be measured with great accuracy by this latter 
form of instrument. Constrained gyroscopes of the 
earlier type are used in aircraft for cloud flying to keep 
the aircraft on a straight course. The history of this 
method of measuring the angular velocity of a ship 
or aircraft may not be without interest. 


connection, and the invention was in actual use on 
one of His Majesty’s ships in 1909-10. It 
re-invented in 1910 by Elphinstone and Wimperis 
and described in a published patent. It was applied 
by the writer to the control of steering to give the 
check helm component in 1913, and the first instrument 
for cloud flying was made by the writer at the Royal 
Naval College and submitted to the Air Service during 
the war. All of these instruments were of the earlier 
type in which, when used for measuring the velocity 
of yaw, the gyro is free to pitch relatively to the deck 
against spring control, and may for that reason, as 
already stated, introduce into the measurement an 
error due to rolling of the ship. A later form, invented 
by Minorski, eliminates this error by a combination 
of two such gyroscopes. In the improved form in 
which only gyroscope used, the pitching 
motion of the gyroscope axis relatively to the deck is 
restricted to an amount just sufficient to actuate 
the contacts of a relay, the revolutions of the relay 
motor actuating the spring control of the gyroscope 
give 0’, and by a mechanical integrator the deviation @ 
is derived; also by a mechanical differentiator the 
angular acceleration 6 deduced. These three 
measurements are then combined so that the sum of 
the three quantities @ 2p0 2 p* 0=—8, and 
the displacement S is employed to move the tiller 
in one direction or the other depending upon the sign 
of 8S, and at a speed varying with S, thereby altering 
0” until S is zero, and as @ and @ change continuously 
the mechanism keeps the helm moving slowly to 
maintain the zero value of S. Any inaccuracy in 
the integration causes a slow deviation from the com- 
pass course to accumulate, which the steersman corrects 
by turning a handle. The same handle controls all 
changes of course. 


is 


one 


is 


The mechanism of the constrained gyroscope is 
represented diagrammatically in the sketch, Fig. 1, on 
page 413, and the integrator differentiator and other 
gear are shown in a diagrammatic plan in Fig. 2. The 
gyroscope consists of a flywheel A mounted upon a 
central spherical bearing carried by the bracket B 
and is driven by the motor C through the flexible 
coupling D. Precession of A about its spherical bearing 
is constrained by the bell crank lever E mounted on 
® pivot pin F and engaging with a bearing G on the 
tivwheel. The rotor axis can therefore only tilt up 
and down relatively to the deck, and this tilting 
motion is restricted to a fraction of a degree by two 
adjustable stops K and L engaging with the lower end 
J of the lever E. The stops K and L act with J as 
electric contacts energising the motor M to run in 
one or other direction. This rotation drives the worm 
N and the worm quadrant Q which turns the pivot 
pin F and flexes the cantilever spring R, which is 
attached to F and engages with the slotted plate T 
attached to the lever E. The spring force due to R 
breaks the contact between J and K or J and L, and 
the motor stops. The revolutions of the motor M 
or the shaft O then measure the torque on the gyro, 
which is proportional to the angular velocity of yaw 6”. 
A power drive is taken from the motor C (Fig. 1) 
through the shaft U to the mechanism shown in Fig. 2. 


It was first | 
invented by the writer in 1907, and was described | 
in a secret patent of that year for use in another | 


was | 
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ENGINEERING. 
The shafts U and O are the only connections between 
| the mechanisms of Figs. 1 and 2. 

To obtain @ and 6” we must integrate and differentiate 
@ with respect to time. This is done by the continu- 
|ously variable speed gears V and W respectively 
|(Fig. 2). These gears are shown of the ordinary disc 

and double roller type, the rollers a and b being separated 

by a differential gear c. The discs of both gears are 
| driven through gearing at constant speeds by the shaft 

U driven from the motor C (Fig. 1). The traversing 

gear of each is actuated by the shaft O driven by the 

motor M, and consists of two screws d and e engaging 
|with nuts f and g. The chief difference between the 
integrator V and differentiator W, apart from velocity 
ratios, is that the epicyclic member of the differential 
| gear in W drives the nut g through gears k and / to 
| follow the screw e, whereas in V the epicyclic member 
|of the differential gear gives the integration @ on 
the shaft A. The differentiation @” is given in W by 
| the traverse of the differential gear, that is, by the 
| difference between the revolutions of the screw e and 
|the nut g. The equation 6 2p0+2p'A@=S8 
| necessitates the summation in definite proportions 
of the revolutions of the shaft O which gives 6’, the 
shaft A in V which gives @, and the difference between 
| the revolutions of e and / in W, and in addition, a 
hand adjustment for changing course and correction. 
|The number of differential gears required to make 
this summation is reduced in the diagram to three, 
0, q, and 8, the epicyclic members of which are driven 
| through gearing by A, e, and / respectively, and the sum 
|is imparted to the shaft S. If we let a, 8, and y be 
| the component rotations of the shaft S, due respectively 
to h, e, and J, the velocity ratios are such that 
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In the diagram the hand adjustment is shown applied 
to the shaft » by worm gearing m. 

The method of applying 8S to control the rudder 
depends upon the particular type of steering gear 
fitted to the ship and also upon the choice of method 
of actuating it; that is, whether upon a displacement 
or velocity basis. The diagram illustrates both 
methods. The shaft S carries the contact u which 
bears upon the two-part commutator v which actuates 
the starting switch of the motor w, the latter driving v 
through worm gearing to follow the motion of u. The 
rotation of the motor w is therefore proportional to 8, 
and this motion might be used in a number of different 
ways, ¢.g., it might be applied directly to the valve 
of the steering engine by chain and screw gear from the 
motor spindle. 

When telemotor gear is used, the shaft of the tele- 
motor carrying the hand-wheel may be driven at a 
speed proportional to S through a variable speed gear 
X, the shaft being driven by chain from the sprocket 
Z and the speed being varied in proportion to S by 
the traversing screw Y driven by gearing from the 
S shaft. If the steering gear is of the Hele-Shaw or 
Waterbury type, the actuator of the variable speed 
gear in that type may be driven directly by the shaft § 
or by the motor w. The size of the motor C required 
to drive the gear and all the other mechanisms, exclud- 
ing the telemotor shaft, is less than } h.p., and if re- 
quired to drive the telemotor as well would be about 
} h.p. It will be seen that the gear is almost all 
simple mechanism of types which have been running 
in other connections for years and have worn well 
in the sizes and subjected to the stresses here contem- 
plated. The mechanism shown is, of course, only 
diagrammatic, and obvious defects, such as slipping 
of the rollers a and 6 when traversing the differential c 
quickly across the disc U, are obviated in the actual 
design. This proposed gear provides for all ships 
the full advantages of automatically-controlled steering 
at a quarter the cost of a gyro compass alone; it has 
no sensitive elements in it like the gyro compass 
requiring specially trained staff, and the mechanism 
is all of a kind which any ship’s engineer can attend 
to and rectify if anything goes wrong. It provides 
all the types of control required for maintaining a 
straight course in a seaway, utilising the wave couples 
when they are helpful and balancing them when the 
reverse. 








ELECTRO-PNEUMATIC CONTROL 
FOR ELECTRIC SHIP PROPULSION. 


AN electro-pneumatic system for the control of the 
machinery of electrically-propelled ships has recently 
been designed by Messrs. Brown, Boveri and Company, 
of Baden, Switzerland, whose London offices are at 
56, Victoria-street, S.W.1. This, it is claimed, satisfies 
the conditions of simplicity, safety and efficiency. 
The principle of this system is shown diagram- 
matically in Figs. 1 and 2, page 415, in which A repre- 

| sents the field regulator of the generator, B the pneu- 


matic servo-motor unit and controller, with its valves 
and relays, and C the bridge telegraph. As will bx 
seen the latter is connected by a cable to the controlle: 
D, which is mounted on the main servo-motor shaft E, 
the latter also being coupled to the generator field 
regulator A. 

The servo-motor consists essentially of two cylinders 
containing the pistons F and F, which are connected 
by a rack. This rack engages with a pinion on th 
shaft E, which also carries a ratchet wheel G. Normally 
these cylinders are filled with compressed air, which 
is admitted through the double-headed valves, H 
and H,. In the position shown in Fig. 1, both thes: 
valves are open to the air supply K, so that an equal 
pressure is exerted on both pistons and they are 
maintained central. The valves are held in position 
by the spring-controlled levers, O and O,, which are 
operated by the pawl lever P. This lever normally 
engages with the ratchet wheel G, on which there are 
the same number of teeth as contacts on the con- 
troller D. 

It is mounted on two pivoted supports round 
one or other of which it swings when lifted. Below 
the ends of the levers are rods, which are connected to 
pistons in the auxiliary cylinders Q and_Q, respectively. 
When these pistons are in their lowest positions the 
pawl lever lies horizontally as shown. When air 
is admitted to one of these cylinders through either 
of the valves R or R,, which are operated by the 
solenoids S and §,, as explained below, the correspond- 
ing end of the lever P is raised, so that it comes into 
contact with the curved end of either lever O or 0). 
The rod connecting the appropriate levers to the 
valves H or H, therefore falls and the correspond- 
ing valve is opened, so that the air in either F or F, 
escapes. 

As will be clear from Fig. 1, the controller drum D,a 
view of which appears in Fig. 6, carries a number of 
contacts 1, 2, 3 and Il’, 2’, 3’, which are connected 
to the positive and negative parts respectively of 
the drum C of the bridge telegraph. The controller 
drum D also carries two rings, which are connected 
to the -positive and negative mains respectively 
through the magnet coils 8, and 8. The contacts 
on the drum D are connected to these two rings 
by two revolving brushes, a and 6, the position of 
which is determined by the position of the drum C. 
The relay, T in Fig. 1, prevents the servo-motor 
from being operated until the main current has fallen 
below a certain value. This ensures that the equip- 
ment is not damaged by current rushes when it is being 
reversed from full ahead to full astern and vice versa, 
and relieves the bridge officer from the responsibility 
of having to watch an ammeter. 

The cycle of operations may be explained by referring 
to Figs. 1 to 5, in which the positive and negative 
circuits are indicated by dotted and full lines, respec- 
tively. In the stop position, which is shown in Figs. 
1 and 2, all the circuits are dead, the ahead and astern 
contacts on the controller D being connected to the 
positive and negative mains respectively. When the 
controller C is placed in the half-speed ahead position, 
as shown in Fig. 3, the contacts 1’ and 2’ are connected 
to the positive part of the drum C, with the result that 
current flows through the brush 6, which is still in its 
original position, to the solenoid S. The latter is there- 
fore energised and opens the valve R, so that the air is 
admitted to the auxiliary cylinder Q. The movement 
of the piston in the latter lifts the lever P out of engage- 
ment with the ratchet wheel G. This wheel and the 
shaft E are therefore free to turn as the valve H has been 
drawn downwards, owing to the right-hand end of 
lever O being moved downwards against its spring. The 
air in the cylinder F is then free to escape through the 
exhaust L,. 
The other cylinder F, (Fig. 1) is, however, still 
under pressure, the valve H, being held in its upper 
position by the lever 0,. The two pistons, therefore, 
move to the right and the control shaft, ratchet-wheel 
and contact bushes are rotated clockwise. This 
movement continues until the valve R is closed by the 
de-excitation of the coil S, the pawl lever P then 
dropping back into the ratchet wheel G and locking 
the latter in the appropriate position. At the same 
time, the valve H is again opened so that the pistons 
remain in equilibrium in their new position. 

The movement of the servo-motor, which has been 
effected in the way just mentioned, also rotates the 
brushes a and 6 in the clockwise direction. As soon 
as the brush 6 leaves contact 1’, the solenoid S is de- 
energised, but the paw! P is still held up by the ratchet- 
wheel G, and does not drop into the notch on the latter 
until the brush 6 has reached contact 2’, as shown 
in Fig. 4. As this contact is still connected to the 
positive main, current again flows through the brush b 
and the solenoid S, so that the servo-motor continues 
to revolve and the pawl P is held up until the brush 
reaches contact 3’. As, however, this contact 15 
connected to the negative main as indicated in Fig 





. 
no further movement occurs. 
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ELECTRO-PNEUMATIC CONTROL FOR ELECTRIC SHIP PROPULSION. 


CONSTRUCTED BY MESSRS. BROWN, BOVERI AND COMPANY, BADEN, SWITZERLAND. 


(For Description, see Opposite Page.) 
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j attempts to meet these conditions had been made, 
and Table I on page 416 showed the properties of some 
of the better-known materials developed. 

Silicon steel, which was used for the Sydney Harbour 
Bridge, and was the best material available for the 
purpose ten years ago, had a yield point of 20 tons 
per square inch, against the 23 tons per square inch of 
the more modern product, Chromador steel. 

Load extension curves for typical samples of mild 
and Chromador steels are given in Fig. 1, reproduced 
from the paper. These were plotted from extensometer 
readings taken from tests of specimens $ in. diameter 
cut from }-in. plate. The lower yield point referred to 








on these curves was the stress to which the load dropped 
after the initial yield was passed. The work-hardening 
capacities of the two steels were the same, but Chroma- 
dor steel started with an advantage that it retained. 











Provided the span of a beam was not unduly long 
| in relation to the width of its compression flange, the 
| criterion of its strength in bending was, Mr. Roberts 
continued, the yield point of the material in the flanges. 
In compound beams the reduction of area by rivet 
holes in the tension flange caused local yielding to 
occur in this flange first, and the beam failed by the 
yielding of the material on the net section. The 
figures in Table II, page 416, were averages of results 
obtained in full-sized bending tests. The crippling loads 
in each case were the maxima the beams would support 
before failure, which invariably occurred by gradual 
distortion of the beam. 

| It was sometimes stated that high-tensile steel was 
| not so useful for compression members as might be 
| supposed, because the strength of a strut depended 
| partly upon the modulus of elasticity, which was the 
| Same for all qualities of steel. Such a statement was 
| misleading. The fact was, that for the range of 
| struts most frequently used in practice, the high- 
| tensile steel showed a considerable superiority. In 
| building work, high-tensile steel was even more 
| advantageous in columns than in beams and girders. 
|The limiting strength of very short struts was the 
yield stress, which varied with the quality of the steel, 
while very slender struts failed at the theoretical Euler 
value which was constant. It was to be expected, 
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CHROMADOR STEEL. 


ir a meeting of the Institution of Structural 


Engineers in London, on Thursday, March 22, Mr. 
Gilbert Roberts presented a paper on “ A New High- 
Tensile Steel for Structural Work,” in which he dealt 


with a considerable amount of test work conducted by 
Messrs. Dorman Long and Company. 

_ in his opening remarks, the author referred to the 
fact that until recently the only quality of steel which 
could be used economically for structures of moderate 
size was the standard 28 ton to 33 ton per square inch 
mild steel. Special high-tensile steels were so expensive 
that they were only useful for structures in which the 
saving of deadweight was of paramount importance. 
In America, nickel steel and silicon steels had been 
used for long-span bridges. in large structures it 











and none at all on the longer. This had been confirmed 
| by numerous full-sized tests. Three sections were 
used :—10 in. by 8 in. by 55-lb. joists, 10 in. by 5 in. by 
| 30-Ib. joists, and compound struts of 10 in. by 5 in. 
was often necessary to use a high-tensile material, | joists and 9 in. by in. flats. Nine different lengths 
even if the increased cost per ton, as compared with | 
mild steel, was high. In small structures its use was | 
only economical if the percentage increase in strength | Curves of buckling stresses obtained on the work and 
was greater than the increase in cost. In his paper, | reproduced in Fig. 3 show that the difference in strength 
Mr. Roberts dealt with a steel for which it was claimed POC rer er pe ay eee eure an 
that an increase in strength of about 50 per cent. was | See fae ler eerie 
obtained, at an extra cost of 15 per cent. to 20 per cent. | the range most common in practice, that is 40 to 70, 
It was now generally recognised, continued Mr.| the high-tensile steel showed a marked superiority. 
Roberts, that the yield point, rather than the ultimate | It was found that the buckling stresses varied slightly 
strength of a structural steel, was the true criterion of | according to the section, the compound struts giving 
its usefulness. At the same time, the steel must not |a greater relative increase in strength for the lower 
depend for its high tensile properties upon heat treat- | L eae 
ment, because —- hens eno might be upeet | values of i than was indicated by the curves, The 
during subsequent hot working or riveting. It must | curves could, Mr. Roberts stated, be taken as repre- 
be capable of being rolled easily into any of the various | senting a mean of the lower set of results (i.c., those 
sections commonly used. In recent years, several i for the 10 in. by 8 in. by 55-Ib. joists). 


were used, giving = values of 40, 50, and so on to 120. 
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The full advantages of a design in high-tensile steel 
could not be obtained unless riveting material of | 
proportionately increased strength was employed. If 
mild-steel rivets were used in the connections of high- | 
steel members, it was clear that a relatively large 
number would be required, and the standard-sized 
connections used for mild steel would have to be 
increased. Also, if mild-steel rivets were used, it might 
be necessary to take more rivet holes out of the cross 
section and the consequent weakening of the member 
might counteract the additional strength of the high- 
tensile steel. Numerous experiments had been con- 
ducted at home and abroad on high-tensile rivet 
material of various compositions, but a large amount 
of research work was still required before all the 
problems connected with riveting were elucidated. 
The work done in driving rivets, together with the 
stresses induced by contraction, had the effect of 
increasing the tensile strength of the rivet material. 
In the case of mild-steel rivets, closed hydraulically, 
the tensile strength was increased by about 12 per cent., 
or from, say, 26 tons per square inch in the rivet bar 
to 28 tons per square inch in the driven rivet. This 
percentage rise in ultimate strength during driving was 
greater with high-tensile rivet materials than for mild 
steel. Table III gave a summary of shear strengths 
after driving for various qualities of steel, togethor 
with the tensile strength before driving. 

It would be seen from these figures that with 
chromium alloy steels the shear strength after driving 
was approximately equal to the tensile strength before 
driving, while for mild steel the ratio was 0-8 to 0-9. 
The standard specification for mild-steel rivet bar was 
25 tons to 30 tons per square inch and rivets of material 
at the lower end of the range had a shear strength 
after driving of about 20 tons per square inch. If it 
was desired to obtain a 50 per cent. increase in strength 
with high-tensile rivets, corresponding to the increased 
strength of the plates, they would have to have a 
minimum shear strength of 30 tons per square inch, 
and the minimum tensile strength of the rivet bars 
would also need to be 30 tons per square inch. It 
was evident from these figures that an alloy rivet 
steel of 30 tons to 35 tons, or 31 tons to 36 tons per 
square inch would be a suitable material to use with 
a high-tensile structural steel, providing its riveting 
properties were satisfactory in other respects. In 
addition to the requisite increased strength, the high- 
tensile rivet material should be easy to drive with 
the normal riveting equipment, so that it would fill 
the holes and clamp the plates tightly. The clamping 
effect of rivets was certainly of value in structural 
work for the exclusion of moisture, &c., from between 
the plates. At the same time, it produced considerable 
friction between the surfaces of the plates, and to some 
extent strengthened the joint. Bolts should be made 
from steel of the same tensile quality as the plates, 
since they are not, of course, subjected to the hardening 
process during driving which rivets underwent. Rounds 
of 37 tons to 43 tons per square inch tensile strength 
could be made into bolts without any difficulty. 

The working stresses used at present for mild steel 
had, Mr. Bruce considered, no theoretical justification, 
but were based upon accumulated experience. When 
the use of a different quality of steel was under con- 
sideration, it became necessary to fix a standard by 
which the relative usefulness of different steels could 
be compared, On the Continent it was usual to employ 
the same basic working stress for tension, bending and 
compression on very short struts. This basic stress 
was obtained by dividing the minimum yield point of 
the steel by a certain factor, taken as 1-71 for bridges, 
and 2-0 for buildings. The Canadian Engineering 
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Standards Assoc'ation allowed 30 per cent. higher 
stresses for silicon steel than for mild steel. In the 
United States, silicon steel with a yield point of 20-1 
tons per square inch was used at a working stress of 
104 tons per square inch, and the same figure was 
employed for the design of the Sydney Harbour 
Bridge. A working stress in shear of 0-8 of the 
tension stress was used on the Continent, and the 
same stress was employed for the shear on rivets. 
In this country, the working stress in shear was taken | 
as 0-75 of the tensicn stress. Chromador steel had 
been used at working stresses varying from 11-25 tons 
to 13-3 tons per square inch by different engineers. 
A value of 12 tons per square inch in compression and 
bending would appear to be a reasonable working 
stress, comparable with the 8 tons per square inch at 
present used for mild steel. 

The author suggested that the working stresses for 
high-tensile steel should be expressed as a percentage 
increase over those used for mild steel, under the same 
conditions of loading. If the working stresses for | 
Chromador steel were increased in the same ratio as | 
the buckling stresses, they would become 10-6 tons | 
and 11-36 tons per square inch for buildings and | 

ridges, respectively, as compared with 7-2 tons — 


7°65 tons per square inch for mild steel for an : ead 





| substantial. 


of 20, and 6-3 tons and 8-12 tons per square inch, as 
compared with 4-9 tons and 6-25 tons per square inch 


for an i. value of 80. Other variations in the R ratio 


would exhibit proportional variations. In some cases 


became a larger proportion of the total load to be 
supported. Alternative designs in the two materials 
showed reductions in weight of trusses of 26 per cent. 
for a span of 150 ft., rising to 28 per cent. for a span 
of 350 ft., where the total load was 5 tons per ft. In 


TABLE I.—Tue C#Haracreristics oF Various STEELS. 
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Ultimate Minimum Minimum. Average Analysis. 
Strength. Yield Point. Elongation | __ — 
Steel. Tons per Tons per Per cent. | | | | 
sq. in. sq. in. on 8 in, c. Mn. | Si. Chr. Ni. | Cu. 
Mild Steel to 28 -0—33-0 14-0 — 0-18 0-50 — — - 
B.S.S. No, 15 . (Not specified) 20 _—- i— _— — 
Admiralty *‘ D” 37-0—44-0 | (Not specified) 17 0-30 | 1-30 | 0-15 —_ 
Silicon steel 35-7—42-4 20- 16 |} 0-35; 1-0 | 0-20; — | - 
Nickel steel ‘ “ 38 -0-—44-6 22-3 15 | 0-25 | 0-70 0-12; — 3-0 
8.T. 48 (German) 30-4—36-8 18-4 18 No| specifije anal/ysis. 
8.T. 52 (German) ; 33 -0—39-4 22-8 20 | No| specifijc analjysis. 
Chromador es ; ..| 37-0—43-0 23-0 17 0-22 | 0-80 | — 0-90 | — | 0-30 
| | | 
TABLE Ii.—Crirriine Loap (Tons). 
| 
} Ratio of Ultimate 
Section. | Span. | Chromador Steel. Mild Steel. Strength Chroma- 
| dor to Mild Stee! 
| 
— jo a — —_— 
Ft. | 
16 in. by 6 in. by 50 Ib, per ft. B.S.B. $6 ion 20 40-1 26-2 1-53 
12 in, by 5 in. by 30 Ib. per ft. B.S.B. ie aa 2 36-9 22-0 1-68 
Twin compound, 2/16 in. by 6 in. by 50 Ib. per ft. ;} | 
2/14 in, by ¢ in. flats , - we ool 20 184-5 116-7 1-58 


it was possible to substitute a plain beam in high- 
tensile steel for a compound beam of the same depth 


Fig.1. LOAD EXTENSION CURVES OF 
“"CHROMADOR & MILD STEEL. 
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Fig.3. BUCKLING STRESS OF CHROMADOR 
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in mild steel. In such cases, the maximum economy 
was obtained, since not only was a saving in material 
effected, almost in proportion to the difference in 
working stress, but the cost of fabrication was also 
reduced. It was also occasionally possible to substitute 
a lighter beam of the same depth in high-tensile steel 
for a plain beam in mild steel. In such cases, almost 
the maximum theoretical economy was obtained. 
The comparative weights of material for a section of 
a typical nine-floor office and shop building worked 
out at 255 tons for mild steel and 197 tons for high- 
tensile steel, a saving of 23 per cent. A comparison 
for a section of the Empire Hall at Olympia, showed 
1,004 tons for mild steel and 823 tons for high-tensile 
steel, a saving of 18 per cent. The most favourable 
examples for the substitution of high-tensile steel were 
those where the loads were heavy and the sections 
A total reduction of weight was possible 
to the extent of from 174} per cent. to 25 per cent. 
Reductions in the sizes of the members of a steel- 


| frame building might produce other economies, apart 


from any saving in the cost of the steel, as, for instance, 
in the amount of fireproof casing necessary, and the 
internal decorative work. In bridges, the reduction 
in weight of steel by using high-tensile material was 
even more marked. The possible saving in weight of 
steel in plate girders, and to a large extent in truss 
bridges, increased with the span, since the steelwork 

















the case of 2 tons per ft. total load, the savings averaged 
from 12 per cent. for a 150-ft. span to 23 per cent. for 
a 350-ft. span. 

It was possible to estimate what would be the 
comparative costs of a high-tensile steel structure for 
a given reduction in total weight of steel, provided 


Taste IlI.—Hffect on Strength of Driving Rivets. 
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| ' Ratio of 
| ghear | Shear 
| strengthof| Strength — 
Strength of) afte | it 
Material, | Rivet Bar Driving. Driving to 
moe | Tons per | strength 
; | sq. in. before 
| Driving. 
Standard mild steel 25-0 | 20-0 0:8 
99 » --| 28-1 23-6 0-84 
Higher tensile mild steel || 32-9 | 30-0 0-91 
Chromador rivet steel - 29-7 29-6 1-00 
= ” ” 32-6 33-5 1-02 
ee ” ” ee 34-8 35-2 1-01 
36-7 0 0-99 
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certain assumptions were made. These were :—that 
the cost of office work was unchanged, that the cost 
of the plain material was 18 per cent. more for high- 
tensile steel than for mild steel, that the cost of 
fabrication and erection were one-third constant and 
two-thirds proportional to the tonnage involved, and 
that the transport charges were directly proportional 
to the weight of the steel. Working on these assump- 
tions, the savings in cost rose in strict proportionality 
from 5 per cent. for a 16 per cent. reduction in weight, 
to 27 per cent. for a 40 per cent. drop in weight. Such 
figures had been found to agree substantially with the 
costs ascertained in practice. 








Brrrise StanparRpD GrapDING or Broce PLywoop.— 
The first of a series of ifications for grading commercial 
lywoods has been issued by the British Standards 
nstitution. This relates to birch plywood and is desig- 
nated No. 531-1934; it provides a regular system of 
grading upon which all manufacturers and suppliers 
can tender, thus eliminating the present differences 98 
between one manufacturer and another for grades having 
the same designation. Copies may be obtained from the 
Publications Department of the Institution, 28, Victoria 
Street, London, S.W.1, price 2s, 2d., post free. 





British STANDARD SPECIFICATION FOR STEEL CONDUIT 
anp Frrrmves ror Execraicat Wrrarne.—One of the 
earliest British Standard Specifications for electrical 
equipment was that for steel conduit and fittings, which 
was first published in 1906. The third version of the 
specification has now been issued and differs from the 
earlier editions in two important respects. In the first 
place, steel fittings are now recognised as standard 
in addition to the malleable cast-iron fittings, and, in the 
second place, full details are given for the gouging of the 
screw threads on conduit and fittings. Other changes 
include the standardisation for the first time of boxes 
with multiple back-outlets, combined dome covers 
hooks, and entry bushes. Small modifications have ls0 
been made to some of the dimensions for clips, pIp® 
hooks, and other accessories. A point of some import- 
ance is the introduction of tolerances on dimensions. 
Copies of the specification, designated No. 31 1933, 
may be obtained from the Publications Department of 
the Institution, 28, Victoria-street, London, 8.W.!, 
price 2s. 6d. post free. 
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COKE-HANDLING PLANT AT 
BECKTON GAS WORKS. 


(Continued from page 393). 


In the first portion of our account of the coke- 


Che Gas Light and Coke Company, Horseferry-road, 
London, 8.W.1, the arrangements for the collection 
f the coke from its sources, viz., the retort houses 
nd coke ovens only was considered. The present 
irticle deals with its subsequent handling, including 
rading and screening. These operations take place 
u the buildings illustrated in Figs. 11 to 13, Plate 
XV, some interior views, &c., of this being given in 
igs. 14 to 19, on pages 418 and 419. The photograph 





eproduced in Fig. 11, is taken from the river side 
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with 
and 8, delivering the retort house coke to the 
scalping house I. Behind this and above the 
railway wagons is the rail-loading plant K, and 
on the jetty is the ship-loading plant J. These 
reference letters and figures, in addition to appearing 
on Fig. 1, are repeated in the flow-sheet given in 
Fig. 14 on this page, to which frequent reference will 
be necessary for a general understanding of the 
different ways in which the coke is handled. The 
coke from the wagon tipplers is, of course, in “ run 
of retort” condition. Itis transported by conveyors 
Nos. 1 and 8 to the scalping house. These con- 
veyors are shown in Fig 16, page 418, and, as will be 
clear, discharge on to two rotary cataract grizzly 
screens. The screen to the right is that in connection 
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of the plant and shows the grading and screening 
house in the centre, with the scalping-house at the 
right, and the conveyor to the coke-oven producers 
it the left. The coke ovens themselves are visible 
behind this conveyor. The reverse view, from the 
land side of the plant is, however, perhaps more 
informative, especially if reference is made to the 
ground plan given in Fig. 1, page 391, ante. Using 
the references on this plan, the small building in the 
right-hand foreground of Fig. 12 is the junction 
house C, in which the conveyors from the coke oven 
wharves and the storage ground discharge to the con- 
veyor, No. 18, leading to the grading and screening 
house. This house contains, in the lower continuous 
parts, the storage bunkers with railway loading gear 
underneath. The three towers are, reading from left 
to right, the scalping section F, the screening section 
G, and the cutting section H, with interconnecting 
conveyors. 

The building in the foreground to the left, in Fig. 
\2, houses the gasworks Thames water filtration 
plant. This is not dealt with here ; behind this build- 





ing, to the left, may be seen the wagon tipplers A, ' 


with conveyor No. 1, and has eight shafts. It 
handles a normal input of 215 tons per hour, though 
it has a maximum rating of 250 tons per hour. The 
screen on the left is for conveyor No. 8, and has five 
shafts, a normal input of 130 tons per hour and a 
maximum rating of 160 tons per hour. The shafts 
carry discs contoured as shown and revolve in the 
same direction as the delivery pulley of the belt, 
each shaft rotating at a slightly higher speed than 
the one behind it. The plane of the line of shafts 
is at an angle of 15 deg. to the horizontal. The 
dises are so spaced and arranged as to leave a series 
of square openings, through which any pieces 
between 2 in. and 0 in. fall, as the coke travels over 
the screens. The screens were made by Messrs. 
Fraser and Chalmers Engineering Works, Erith. 
The oversize, viz., the coke above 2 in., is delivered 
from the large screen to conveyor No 2, and thence 
to the ship-loading plant. It will be noticed, how- 
ever, from Fig. 14 that a by-pass is provided which 
enables the “ run of retort” coke to be sent direct 
to the ship-loading plant when required. This by- 
pass is not seen in Fig.16, as it consists of a short 





the gallery housing conveyors -Nos. 1] portable conveyor which can be substituted for the 


screen in about 15 minutes. The oversize from 
the small screen is delivered to conveyor No. 9, 
for transport to the rail-loading plant. It is 
not proposed to follow the oversize retort coke 
any further at this point, as its course will 
be dealt with in a final article describing the 
main loading plants. The undersize, viz. under 
2 in., from both screens is delivered to conveyor No. 
11, 42 in wide and 291 ft. between centres, of a 
capacity of 170 tons per hour, to a hopper in the 
screening tower of the grading plant. The scalping 
station is of reinforced concrete and is approxi- 
mately 62 ft. by 44 ft. in plan, and 60 ft. high. It 
houses other parts of the conveying system to be 
referred to more conveniently in connection with 
the oven coke. 

The “run of oven’’ coke, either from the coke- 
oven wharf or storage is delivered to the scalping 
tower of the grading plant by conveyor No. 18, 
described in the previous article. The point of 
entry of the conveyor to the tower is shown at the 
right of Fig.13. It discharges on to a rotary grizzly 
screen of the same capacity and construction as that 
on conveyor No. 1. The normal flow from the coke- 
oven wharf is 160 tons per hour, so that when this 
supply is being handled the flow over the screen is 
limited to this amount. As, however, the ship load- 
ing retort-coke grizzly in full operation deals with 
215 tons per hour, to make an equivalent flow, when 
loading with oven coke, the difference is made up 
from the storage ground by the reclaiming system 
previously described, working at its lower rate of 
55 tons per hour which comes over the grizzly in 
the scalping tower. The oversize from the grizzly 
is dealt with in four ways. a disposition which illus- 
trates one of the notable features of the station, 
i.e., flexibility of operation. Immediately under the 
grizzly in Fig.13 will be seen a conveyor, No. 29, 
arranged on a travelling carriage. When in the posi- 
tion shown, this conveyor transfers the large coke to 
conveyor No. 19, which has a 48-in. belt on 133-ft. 
centres and runs in the top gallery of the two 
connecting the tower with the scalping house seen 
in Fig. 12. The conveyor terminates in the scalping 
house and delivers to a reversible shuttle conveyor 
No. 20. The forward motion of this conveyor 
delivers to the first ship-loading conveyor No. 2, 
and will be able to serve the future ship-loading 
plant also. The reverse motion of the belt delivers 
the large coke to a chute feeding the rail-loading 
plant. 

The second route from the grading-plant grizzly, 
is obtained by traversing conveyor No. 29, and 
reversing its motion so that it delivers the large 
coke to conveyor No. 32. This has a 36-in. belt on 
230-ft. centres, and runs along the grading plant 
house to the cutting tower. Here, if there is a short- 
age of small coke, the large coke can be cut into 
pieces 2 in. and under. The end of conveyor No. 
32 terminates in an automatic travelling tripper 
running above a hopper having six outlets and ex- 
tending the full length of the tower. The tripper and 
bunker are shown in Fig. 17, page 419. At the bottom 
of the illustration is seen the coke cutter with an 
enclosed feeder belt connecting it with the hopper. 
Only one cutter, having a capacity of 36 tons per 
hour, is at present installed, the other five outlets in 
the hopper, provided for additional cutters, being 
blanked. The small coke from the cutter falls on 
to conveyor No. 33, which is 36 in. wide on 131-ft. 
centres, and is delivered to the screening section. 
The cutting lay-out can be readily identified at 
the left hand of Fig. 13, and in outline, in the flow- 
sheet. The third route of the large coke from the 
grizzly consists of delivery from conveyor No. 29, to 
conveyor No. 30; this is 36 in. wide on 54-ft. centres. 
Thence it passes to conveyor No. 31, of the same 
width and 195-ft. long. This conveyor may be seen 
in Fig. 15, page 418, and is provided with an auto- 
matic travelling tripper to distribute the coke to 
certain of the compartments of the storage bunkers 
below it, as and when required. The particular 
compartments concerned are indicated in the flow- 
sheet. The fourth route, not shown in the illus- 


trations, provides for delivering to the future exten- 
sion of the storage bunkers indicated in Fig. 1. A 
by-pass at the grizzly allows “ run-of-oven”’ coke 
to be obtained when required. 
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The smal] coke, namely, that 2 in. and under | 
from the grading plant grizzly, can now be dealt! COKE GRADING, SCREENING AND CUTTING PLANT 
with. This is discharged on to conveyor No. 11. | ‘ . 
This conveyor has a belt 42 in. wide and 291-ft. | MR. THOMAS HARDIE, M.INST.C.E., CHIEF ENGINEER. 
between centres, with a capacity of 170 tons per hour. 
It will be noticed at the right-hand of Fig. 13 that | 
it extends to the scalping house. The gallery | 
enclosing it is the middle of the three seen in Fig. 12 | 
connecting this house with the grading-plant house, | 
and continues between the scalping tower and | 
screening tower of the latter house. From an 
earlier reference to this conveyor it will be realised 
that it receives from both sets of grizzlies, viz., those 
for the retort house coke and that for the oven coke. 
Referring now to the screening section in the centre | 
of Fig. 13, it will be remembered that the cut coke | 
is also delivered to it, by conveyor No. 33. This | 
discharges the coke on to a short reversible shuttle | 
conveyor No. 42, which has a width of 36 in. and | 
in turn delivers it into a hopper extending right | 
across the screening tower above the screens. 
Conveyor No. 11 discharges on to a similar shuttle 
conveyor No. 41, but with a 42-in. belt, also deliver- 
ing to the hopper. There are four screens drawing | 
from the hopper by means of feeder belts, each of | 
43 tons per hour capacity. The screens are of the | 
double deck Robins Gyrex type, made by Messrs. 
Fraser and Chalmers Engineering Works, Erith. | 
The coke is screened in three grades, i.e., breeze | 
0 in. to § in., § in. to 1} in., and 1} in. to 2 in., the | 
screens working with an efficiency of from 90 per | 
cent. to 95 per cent. with coke having a 12 per cent. | 
to 15 per cent. moisture content. These grades 
are handled after leaving the screens by a number 
of short conveyors, which finally deliver the coke 
to the distributing conveyors over the storage | 
bunkers. The route followed by the several grades | 
can be followed in the flow sheet, Fig. 14, from 
which it will be recognised that the bunkers are 
arranged in two rows. There are, therefore, two 
distributing conveyors, Nos. 38 and 39, one on 
each side of the house. These are of the reversible 
shuttle type with 30 in. belts, 144 ft. between centres. 
One of them may be seen in the foreground of Fig. 
15; the other is situated on the far side of the large 
coke distributing belt at the left of the illustration. 
The appropriate bunker can thus be selected as 
required. As shown in Fig. 13, the three towers 
are provided with both overhead and jib cranes, 
so that the machinery in them can be readily | 
handled, the jib cranes serving to lower it to the | 
ground when required. To enable this to be done, | 
the towers are provided with openings normally 
closed by roller shutters. The positions of these | 
can be made out in Fig. 11. The scalping house is | 
similarly equipped. 

The graded coke is discharged in four ways from 
the storage hoppers, which, as already stated, will | 
hold a total of nearly 3,000 tons. It may supplement | 
the flow of large coke to the ship-loading plant; | 
may supply the coke-oven producer storage bunkers ; | 
can be loaded on to road vehicles for domestic supply; | 
or on to railway wagons, in addition to the means 
provided by the wagon loader at the scalping house. 
Reference to the flow sheet will show that each of | 
the 24 bunkers has four discharge openings. Of| 
these, 24 are situated above each of a pair of rever- 
sible conveyors running side by side under the house, 
as shown in Fig. 18, page 419. These conveyors, 
numbered 12 and 13 on the flow sheet and in 
Fig. 13, have belts 24 in. wide and a transporting | ‘ 
capacity of 70 tons per hour. They are, however, Fie. 16. Rorary Grizzty Screens 1n Scatrina Hovse. 
of slightly different lengths, conveyor No. 12 | 
having 284-ft. centres and conveyor No. 13 276-ft. | can be fed to the ship loader. It has a belt 20 in. | 704-ft. long, and the whole of the conveyors in 
centres. The coke is deposited on them from the | wide, with 129-ft. between centres, and is housed in | this system have a capacity of 70 tons per hour. 
selected bunker by mans of a travelling feeder belt, | the lowest of the three inclined galleries seen in| This is sufficient for a future additional set of 
of which one can be seen to the right of Fig. 18. | Fig. 12, between the scalping house and grading-| producers. Through the remaining 24 of the 48 
The valves can only be opened when the feeder is | plant house. Both conveyors Nos. 12 and 13 can be | outlets on the storage bunkers, not yet referred to. 
in the correct position relative to it, and, conversely, | used to feed conveyor No. 15. and shown in the upper of the two rows in the 
the feeders cannot be traversed whilst the valve Conveyors Nos. 12 and 13 are reversed in| flow sheet, discharge takes place, through \ ilves, 
is open. The feeders are provided with five speeds, |order to transport coke from the storage bunkers | direct into railway trucks running on lines unde! 
giving rates of 10 tons, 15 tons, 20 tons, 25tonsand|to the coke-oven gas-producer storage hopper. ithe bunkers outside conveyors Nos. 12 and 13. 
70 tons per hour, respectively. Conveyor No. 12, when | A short conveyor, No. 26, receives from conveyor|The small coke for domestic consumption '* 
rotating towards the scalping tower end of the | No. 13 and deposits on conveyor No. 27, which also | handled by the loading plant shown in Fig 
house, delivers the coke to a short cross conveyor | receives from conveyor No. 12. Conveyor No. 27/| page 419. This plant, which was supplit 
No. 14, connecting it with the discharge point of|is carried in an inclined gallery to an elevated | Messrs. Ace Machinery and Hoist Compa! 
conveyor No, 13. Conveyor No. 14 delivers, at| junction house, from which conveyor No. 28 is | Porden-road. S.W. 2, draws from bunkers Nos. 22 
the maximum rate of 25 tons per hour, to conveyor | carried in an overhead gallery to the producer|and 24. It was not installed when the phot 
The latter conveyor is 24 in. wide and'graph reproduced in Fig. 12 was taken. lt 
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No. 15 in the scalping house, so that graded coke | hopper. 
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comprises two sack-filling and weighing machines to 
each bunker, the transporting lorries being backed 
up against a loading platform. The coke here 
distributed is the small material burned in the 
slow-combustion stoves and furnaces now so widely 
used. It may be mentioned that throughout the 
handling of the coke the supply from the ovens 
and that from the retort houses is kept separate. 

As regards the general features of construction, 
it will be evident from Figs. 11 to 13 that the 
grading and screening house is of reinforced concrete. 
Access to the machinery floors is provided by an 
external staircase on the river front and by a lift 
on the shore front. All the belts, both in the house 
| and outside it, are of cotton duck, weighing not less 
|than 28 oz. per lineal yard at a width of 42 in. 
They are faced on the upper side with rubber of 
|not less than # in. thick, and on the under side 
| of not less than ,4 in. The pulleys in contact with 
ira: wearing surface of the belt are covered with 
ts in.rubber. The troughs are carried by rows ofnot 
| less than five-pulley idlers, the pitch of which varies 
from 3 ft. 6 in. for a 48-in. belt to 4 ft. 6 in. for a 
20 in. belt. Under all feed points the pitch does 
not exceed 15in. The maximum pitch of the return 
lidlers is 10 ft. All the galleries and supporting 
|structures are designed for a wind pressure of 
| 40 lb. per square foot, and are of steel, the enclosing 
|housing being of corrugated fibro-cement sheets. 
All galleries have a timber walkway on each side 
|0f the conveyor belt and are well lighted by side 
windows. The efficient nature of the lighting pro- 
| vided on the machinery floors and in the towers will 
| be evident from Figs. 15 and 17. The artificial light- 
ing is on an equally generous scale. 


(To be continued.) 














THE AIR-LIFT PRINCIPLE AND 
CIRCULATION IN WATER-TUBE 
BOILERS. 


By Dr.-Ing. Friepricu PIcKErtT. 


As long ago as the year 1896, the question of the 
circulation in water-tube boilers was under investiga- 
tion, and an account of experimental work carried 
out by Messrs. Yarrow and Company was published 
in that year.* In the course of this work, the water 
circulation was demonstrated in glass tubes which 
were arranged so that they could be suitably heated 
for the purpose of producing a visible circulation 
of water by steam bubbles. In addition, air was 
blown into several tubes in order that the circu- 
lation phenomena could be more readily seen. It is 
evident from this that Messrs. Yarrow believed that 
the phenomenon of the circulation of the water under 
the influence of air bubbles was similar, or at 
least, closely related, to that of its circulation 
under the influence of steam bubbles. At that 
time very little was known about the principle of 
the air-lift pump, and Messrs. Yarrow were not able 
to draw any practical conclusions from it in connec- 
tion with the circulation in water-tube boilers. 

Twenty-five years later, Muenzingert applied the 
work of Hoefert in calculating the conditions of cir- 
culation in a water-tube boiler. To simplify the 
mathematics of the problem he neglected the relative 
velocity of the steam, which he took as zero, although 
it represents a considerable loss of energy. As this 
may, however, be of substantial importance on the 
effect of lifting water by steam bubbles, Muenzinger’s 
work is of relatively small value. He also failed 
to take account of the diminution in the specific 
weight of the steam-water mixture which, as will 
be shown in the course of this article, cannot be 
neglected. 

The application of the principle of the air-lift 
pump to the circulation in water-tube boilers has 
presented difficulties, because while in air-tift 
pumping the air is introduced at the lower end of the 
vertical pipe, in a boiler tube the steam production 
takes place simultaneously throughout the tube 
length. The formula due to the author, and given 





*“ The Circulation in Water-Tube Boilers.” ENGIN- 
EERING, vol. lxi, page 39 (1896). 

+“ Untersuchungen an Steilrohrkesseln”. Z.V.d./., 
1920, page 453. 

t“Untersuchungen iiber die Strémungsvorginge 
im Steigrohr eines Druckluftwasserhebers.” Mitteilungen 





titber Forschungsarbeiten, No. 138, Berlin, 1913. 
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in his earlier article in ENGINEERING,* permits this 
difference in conditions to be allowed for and brings 
the two phenomena to what one may call a common 
denominator. 

A section of a water-tube boiler is represented 
diagrammatically in Fig. 1, showing upper and lower 
drums connected by a riser and a downcomer. 
The height of the water-level F in the upper drum 
will be exactly sufficient to balance the loss of head 
in the downcomer, so that the riser, assumed to be 
5 m. long, serves as an air lift of an effective depth 
equivalent to this loss of head, and the water level 
in the upper drum corresponds to this air lift. The 
rising tube is shown separately in Fig. 2 with the 
head F in the drum and the tube length indicated. 
The pressure air is assumed to enter the tube at ten 
equally spaced positions indicated by the arrows. 
The condition corresponds to the action of ten inde- 
pendent air-lifts each acting on an area equal to a 
tenth part of the cross-section of the tube. 

In accordance with the formula established in the 
author's previous article, already referred to 


Ps) 
Po/ 


Po loge ( 


go = gw p Kg/m? 
Po loge (3°) Hg 
Where 
go density of the mixture of air and water in kg./m 3 
q density of water in kg./m* 
Poe boiler pressure in atmospheres. 
P, absolute wey at the air inlet. 
H delivery height in metres. 


In the table on this page the density of the air 
and water mixture at the water surface are calcu- 
lated for the ten air-lift units, with various points of 
entry E, for boiler pressures P, of 1, 11, 51 and 
101 atmospheres. The average of these values is 
compared with the value of a single air-lift operating 
from the lower end of the pipe. The values for the 
rather extreme case of F = 0-5 m. are given in 
full for the 10 positions, but for F = 0-3 m., 0-2 m. 
and 0-1 m., only the average figure is given. In 
Fig. 3 the curve of the average of the average values, 
as given in column 7 of the table, is plotted below 
the curve showing the values of the single air-lift. 
In Fig. 4, the percentage diminution of the specific 


weight of the air-water mixture for the air-lift units | 


and the single air lift, as given in column 7 are 
plotted. The percentages are related to the original 
density of the water, gw = 1,000 kg. /m?. 

it will be seen from the table, in conjunction with 
Figs. 3 and 4, that: 

(1) The average density of the mixture at the water 
level in the upper drum, which is balanced by that 
in the tube, is always smaller in the case of multiple 
air lifts than in that of a single lift with entry at 
the lower end of the tube. 

(2) The boiler pressure within the limits likely to 
arise in practice, has no direct influence on the mix- 
ture density. 

(3) The shorter the pipe the smaller the specific 
weight and vice versa. 

(4) A small loss of head in the downcomer results 
in a substantial reduction in the density of the 
mixture in the drum. 

Normally the height of the water level in the upper 
drum will not correspond with the loss of head in 
the downcomer, since this loss depends on the 
working conditions and varies as the square of the 
water speed through the pipe. It is possible for a 
condition to arise in which, with a low water level, 
a heavy steam demand on the boiler results in a 
high loss of head in the downcomer. Therefore the 
full length of the downcomer, as well as that of 
the riser, is not available as depth of submergence 
for the air-lift effect. From this there results 
further diminution in the density in accordance 
with (3). ‘This indicates the importance of sufficient 
diameter of the downcomers to avoid high losses of 
head in them. 

It is clear that, concurrently with this mechanical 
action affecting the circulation, there is an effect due 
to the pressure and temperature at which the boiler 
is operating and which modify the density of the 
steam and water, as also the viscosity and surface 
tension of the latter. Although this influence may 
be masked by the mechanical action, it is always 
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*“ The Theory of the Air-Lift Pump,” 
vol 


XXXIV, page 19 (1932) 


present. Were it not, it would be possible to raise 
the output of low-pressure boilers to that of those 


of higher pressure. It was also shown, in the 


: ; , : : | 
author’s previous article that the pipe resistance 


also causes a diminution in the specific weight 
of the mixture. figures are plotted in 
Fig. 4* of that article. This effect is particularly 
marked with large submersion ratios as in boilers. 


Some 


Fig.2. 
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The air-lift effect operates most satisfactorily in 
vertical tubes. In inclined tubes, particularly at 
low boiler loads, a disintegration of the steam-water 
mixture takes place and the steam bubbles tend to 
pass out of the general circulation and travel up the 
upper inner surface of the tube. At higher boiler 
loads thiseffect is less likely, as, owing to the increased 
turbulence, the large steam bubbles collapse and 
form an emulsion with the water, which has less 
tendency to disintegration. In this connection it is 
interesting to note that in observations made by 
Messrs. Yarrow on a 150 Ib. persq. in. model boiler, 
arranged with inspection windows in several of the 
tubes, it was clear that with a heavy load a milk- 
white steam-water mixture was formed. The same 





| . ° 4 
thing can be seen in air-lift pumps at heavy load. 
particularly those with a smal] proportion of depth of 
| immersion to delivery height. 

The above considerations show clearly that clos 
relationship exists between the action of an air-lift 
pump and the circulation in a water-tube boiler. 
When this was first pointed out some years ago. 
there was much in the phenomenon which was not 
clearly understood. In this connection it may | 
pointed out that up till the present time, most of tli 
investigations on boiler circulation have been maxi 
at normal atmospheric pressure at which the influ 
ence of temperature and pressure on the specifi 
weight of the water and steam, and on viscosity anc 








Density OF WATER AND STEAM MIXTURES At 
DivFERENT BortER PRESSURES. 
| 
- —— . eunsitiatennittieaas 
| Boiler Mean; PF 
Pressures in s of | centage 
Atmospheres, | 1 11 51 101 | pre- | Dimi- 
Po | | vious | nution 
| four | of 
“es x = | col- Spe- 
F E umns. cit 
weight 
| . 7 ia A j 
; om, m. (|Kg./m3.)/Kg./m3.|Kg./m3.|/Kg./m3.|Kg./md 
} O-5| 0-25 | 331 | 335 | 337 | 336 | — 
| 0-5! 0-75 592 | 699 606 598 _— 
| 0-5! 1-25| 702 | 713 | 711 | 74 | — 
0-5 1-75 763 777 777 777 _ 
| O-5| 2-25 | 803 811 818 818 | — 
| O-5| 2°75 | 830 845 845 845 | — 
0-5 3-25 849 865 867 871 —_ 
0-5 3-75 865 882 883 884 _ 
0-5 4-25 | 876 893 894 | 898 _ 
| 0-5 4°75 | 887 903 904 905 _- 
| O-5 | Mean 750 762 764 765 | 764 | 23-¢ 
| O-5) 5-0 8838 907 909 911 909 1 
| 0-3| Mean | 823 831 833 835 833 | 16-7 
0-3! 5-0 930 941 945 945 944 5 +t 
0-2) Mean 870 876 877 | 877 877 12-3 
0-2 5-0 952 961 965 963 963 3-7 
0-1); Mean 926 930 930 931 930 7-0 
0-1 5-0 | 976 | 982 982 981 982 1-s 





surface tension, are not so apparent. The results of 
the work of many investigators of air-lift pumps can 
also unfortunately not be applied in this connection 
owing to the fact that with increasing steam pressure 
the relative steam velocity decreases and to man) 
other similar considerations. A wider appreciation 
of the similarity between the circulation in a water- 
tube boiler and the action of an air-lift pump is 
certainly desirable and the data contained in the 
author’s previous article have direct bearing on the 
matter. In a recent article* the author discusses 
the relationship of the air-lift principle and circula- 
tion in water-tube boilers on a mathematical basis. 
Its conclusions are verified by results of investiga- 
tions carried out by Professor E. Schmidtt. of 
Danzig. 











|THE TRANSMUTATION OF MATTER. 
| In commencing the last of his series of lectures 
lon “ The Transmutation of Matter,” at the Royal 
| Institution, on Saturday, March 24, Lord Ruther- 
|ford of Nelson, O.M., F.R.S., said he had tried in 
| the previous lectures to give an account firstly of 
the natural transmutation of matter by radio- 
|active bodies and had then shown that if we took 
|the a particle from radioactive substances and used 
it to bombard matter, transmutation of a special 
| type was produced in a number of bodies. In the 
| course of the study of transmutation, evidence had 
| been obtained of the emission of fast protons and 
|@ new type of particle, known as the neutron, and 
ja again was used as a projectile to effect othe! 
transmutations. Then, by using a particles 
| bombard aluminium, a radioactive substance had 
been produced which emitted positive electrons. 

In all the transmutations so far considered, use 
| had been made of the a particle, which was itseli 
a product of transmutation. Three or four years 
ot however, it became clear to the lecturer that 
in order to make progress a very much more intense 
|stream of particles was required than was tlel 
| available. It had been obvious that the most 
| promising line of attack was to use the enormous 


* Druckluftwasserheber und Wasserumlauf in Steilrol 


kesseln. Zeitschrift fiir Technische Physik, page -*”: 
1933 

Versuch iiber den Wasserumlauf in Steilroh n 
| Archiv. fiir Wirmewirtschaft, page 1, 1933 
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number of particles produced by an electric discharge 
through a rarified gas and to accelerate these 
particles to a speed comparable with that of the 
radioactive particles. It would thus be possible 
to obtain a stream of particles a thousand times 
more numerous than would be obtainable from 
radium. By passing a discharge through hydrogen 
gas at a pressure of 0-1 mm. of mercury a stream 
of positive particles or protons could be produced 
corresponding to a current of 10 micro amperes. 
This would be equivalent to a stream of 6 x 10% 
particles per second, whereas 1 gm. of radium 
would only emit 3-7 x 10" a particles per second. 
The former stream would thus be equivalent to 
that from 1,600 grammes of radium, and in a quite 
modest discharge it was thus possible to obtain 
a number of particles greater than that which would 
be emitted by all the radium in the world. Moreover, 
in the electric discharge any desired kind of particle 


Fig.11. TRANSFORMATION OF LI* BY 
PROTONS 
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Fig.14. DISINTEGRATION OF LI® BY 
DIPLONS. 
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All types of bombarding 
obtained in numbers 


could be produced, 
particles could be 
accelerated. 

Continuing, Lord Rutherford said he had illus- 
trated in the earlier lectures the way of regarding 
the nucleus and the field surrounding it. On the 
old classical idea of attacking a highly defended 
nucleus, it was necessary to give the particles suffi- 
cient speed to get inside the nucleus by surmounting 
the potential barrier. For a heavy atom a speed of 
3 10° volts was necessary. A great advantage 
of the newer ideas was that they permitted the 
particle to get inside the nucleus without jumping 
the barrier. Occasionally one in a fortunate con- 
dition could slip through at a low speed, but the 
number doing so was only small and of the order of 
l ili 10°. d 

Lord Rutherford then showed a slide, which we 
reproduce in Table I on this page, showing the 
which can be communicated to various 
particles in an electric field for different voltages. 
[t may be explained that in this table H* repre- 
sents a proton, D* the new heavy atom of hydrogen, 
He*+ a singly-charged helium atom, He the a 
particle, and e+ or e— the positive or negative elec- 
tron, This, he said, was the state of the problem 
when they started in Cambridge to produce fast 
particles to see if they could utilise them to effect 
the transmutation of the lighter elements. The 


speeds 


‘pparatus used consisted of a vertical glass cylinder, 
a high vacuum was maintained by a fast 
diffusion pump. 


in which 
The cylinder was provided with 


and | 
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metal ends, and to the upper end was fitted a glass | it would be seen, broke up into two equal a particles 
tube containing an anode connection and a hydrogen | of 8-4 cm. range and such particles must fly off in 
inlet tube at the top and an annular cathode at the | opposite directions. In such transformations the 
bottom near the upper end of the glass cylinder. | conservation of energy held good, as shown in 
At the lower end of the cylinder, and opposite the |Table II (page 422), but to follow this it was 
cathode, was another tube containing a lithium | necessary to bear in mind that mass was a form of 
target set at an angle of 45 deg., and in the side of | energy and that the energy of 933 electron volts was 
the tube was a mica window facing the lithium | the equivalent of one unit of mass. The Li,* nucleus, 
target. Opposite the mica window was a counter| it would be seen from Fig. 11, broke up into two 
similar to that described in a previous lecture. | particles with different ranges, one of 1-1 em. and 
Between the anode and cathode of the upper tube | the other of 0-8 em. It might be that the trans- 
a potential of 30,000 volts was applied, and some of | formation gave rise to the emission of an a particle 
the positively charged particles produced in this |of short range and a helium nucleus of a new type, 
tube passed through a small opening in the cathode | having a mass 3. 
into the cylinder, and were accelerated by a potential} Lord Rutherford then demonstrated the trans- 
of 100,000 volts applied between the end plates, | formation of lithium by the apparatus referred to 
reaching the target at a measurable speed. The!above. Passing hydrogen through the discharge 
effect on the target could then be observed, either | tube he obtained a stream of a particles from the 
| by the counting apparatus, a zinc-sulphide screen, | target which were detected electrically ; the inter- 





Fig. 13. 





vention of a sheet of mica, however, completely 
|stopped them. This, he said, showed the trans- 
formation of lithium with the emission of a particles 
of 8-4 cm. range. There was, however, another 
method of studying the transformation, due to 
Mr. Dee and Mr. Watson in the Cavendish Labora- 
| tory, which consisted in making the tracks visible in 
| the Wilson expansion chamber. A target of lithium 
| was placed in the chamber and a powerful discharge 
| directed on to it, one of the results obtained being 
|shown in the slide reproduced in Fig. 12. This 
shows a group of a particles of 8-4 cm. range, 
while Fig. 13 shows three pairs of 8-4 cm. particles, 
which, it will be seen, have been emitted in opposite 
| directions. 

' The lecturer then passed on to consider the dis- 
integration of lithium by diplons. These, he said, 
were the nuclei of the newly discovered isotope of 
hydrogen of mass 2. The mass of ordinary hydrogen 
atom was approximately 1, but there were also 
present in the gas a small quantity, of the order 
of 1 in 6,000, of an isotope of hydrogen of mass 2, By 
electrolysing water it was possible to concentrate 
the heavy isotope and to obtain a water in which the 
two atoms of ordinary hydrogen were replaced by 
two of the heavy hydrogen. This water had a 
density about 10 per cent. higher than that of 
ordinary water, its freezing point was 1-48 deg. C. 


Fie. 12. 





or the Wilson expansion chamber. When hydrogen 
was used, a stream of fast protons was produced 
and used to bombard the target. It was found that 
when a coating of lithium metal or oxide was used | 
on the target a large number of fast « particles | 








was emitted and this constituted the first proof of! higher, and its boiling point 3-8 deg. higher. Most 
TABLE I.—Venocrry tx Cm. per Sec. oF CHARGED PARTICLES FOR ACCELERATING VOLTAGES. 
Particle. 100,000 volts, 500,000 volts 1,000,000 volts 10,000,000 volts 
H 4-4 105 9-8 108 13-9 10% 44 108 
D s-1 108 | 6-9 10% 9-8 108 31 10* 
He 2-2 105 4-0 10% 6-9 108 22 108 
He+ + se] 105 | 6-9 10° 9-8 10" | 31 10* 
e+ or ¢ 174 108 259 10° 282 108 | 300 108 
Velocity of « particle from radium C (range 7 em. in air) 19-2 165 em. per second, 
the artificial transmutation of the elements. The ) of its other properties differed from ordinary water, 


mica window, previously mentioned, served to stop | although its appearance was exactly the same. 
the passage of any protons, so that the observed | From samples of heavy water it was possible to 
effects must be due to the disintegration of the | obtain pure heavy hydrogen for use in transforma- 
lithium atoms. tion experiments. Professor Lawrence, of the Uni- 

Continuing, Lord Rutherford explained that | veeuty of California, had employed a method of 
lithium had two types of atom, one of mass 6 | obtaining high-speed protons by multiple acceler- 
and the other of mass 7, the latter predominating, | ations with moderate voltages. By this method he 
and the action on each isotope must be considered | had obtained high-speed protons of energies corre- 
separately. The effects were illustrated by the | sponding to 2,000,000 volts, andwas also able to 
slide reproduced in Fig. 11. The nucleus of Li,’, ' show that ions of heavy hydrogen had remarkable 
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properties in the transforming of matter. By 
bombarding Li,* with diplons from heavy hydrogen, 
two a particles, with a range of 13-2 cm., were 
emitted and occasionally also a fast proton, as shown 
in the slide reproduced in Fig. 14. The 13-2 cm. 
particles, Lord Rutherford said, were faster than any 
a particles liberated by radioactive substances. 
Fig. 15 is reproduced from a slide exhibited, showing 


Taste I Conservation of Energy in Lithium Trans 
formation by Protons. 
Li’ H,' —> He,‘+- He,4 
of Li* ‘us 7-O12¢8 
Credit | Maas of Li’? nuclew 12 , 
sich Mass of H! As 1-0072 
Energy of proton in mass 0o-ooo1 
S- 0202 
Mass of He nucleus 4-OO11 
Debit | - . s 4-O011 
sicl Maas of 2a particles 17,000,000 
volts in terms of mass 0-O18I 
88-0203 


Debit balance of 0-0001 is negligible 
Energy of 933 electron volts 1 unit of mass. 


the tracks in the Wilson cloud apparatus of some of 
these long-range particles. Another type of trans- 
formation occurred in the case of the L’, isotope. 
Chis broke up into two shorter-range a particles 
and a neutron, as indicated in Fig. 14. 

Lord Rutherford then passed on to consider 
some experiments which he said had been made 
for the first time within the last few weeks, showing 
the effect of bombarding heavy hydrogen with its 
own ions. A stream of diplons was obtained by 
passing a discharge and allowed to bombard the 
atoms of heavy hydrogen. In the case of ammonium 
sulphate, 
it, to replace, in part, the ordinary hydrogen by 
heavy hydrogen. There were two ways by which 
the effects of the bombardment of heavy hydro- 


it was possible, by adding heavy water to 


gen by its diplons might be explained. The 
first could be represented symbolically thus: 
D? D? +> H,*—> H,?+ H,. Two diplons of 
mass 2 produced a helium nucleus having a very 
large excess of energy. It might not be able to 


dissipate this surplus energy by radiation, so that it 
practically exploded, producing a proton and an 
isotope of hydrogen of mass 3; it should, Lord 
tutherford said, be possible to detect the latter by 
counting methods, The energy of the proton was 
3,000,000 volts and its range in air 14 em., the range 
to be expected for the hydrogen isotope being 1-7 cm. 
By counting apparatus the range of the latter was 
actually found to be 1-6 cm. If these views were 
correct the mass of the new isotope would be 3-0151. 
In the second case the effect could be represented by 
D,* D? > H,* + HY neutron, where the 
hydrogen isotope of mass 3 should have a mass, 
calculated from other data, of 3-0165, and its range 
in air should be about 5 mm. The energy of the 
neutron should 3,000,000 volts. Lord 
Rutherford then demonstrated the production of 
protons in the first case, by means of counting 
spparatus, protons being emitted at the rate of 
690 per minute at a potential of 70,000 volts. By 
reducing the voltage to 47,000, the rate of emission 
was reduced to 356 per minute, or roughly half its 


he about 


previous rate 

In bringing the course of lectures to a 
Lord Rutherford mentioned that he had been able 
to show certain experiments for the first time, thus 
enabling the audience to see the artificial trans- 
mutation of matter. He hoped in the future to 
carry the great story on step by step. 


close, 


Brirish STANDARD SPECLFICATION FOR Arc WeELDIN« 

In view of the rapid developments which are taking 
place in the application of welding, the issue by the 
British Standards Institution of specification No. 538 
1934, dealing with metal are welding as applied to steel 
structures, considerable interest The committee 
responsible have prefaced their specitication with a note 
emphasising that the requirements laid down must be 
regarded as being tentative only The principal features 
covered are quality of material, method of making 
welded joints, permissible working stresses, workman 
ship, mechanical tests welded joints, 
Appendices dealing with 
with methods of making all-weld metal test pieces and of 
testing welded joints, and with recommendations on the 
of welded structures, are included. Copies of 
the specification may be obtained from the Publications 
Department of the Institution, 28, Victoria-street 
London, 8.W.1, price 2¢., 2d., post free 
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RESERVOIR LAG. 
By P. J. Ropryson, Assoc.M.Inst.C.E. 


PROBLEMS in connection with reservoir overflow 
weirs are, at the present time, occupying the attention 
of many water engineers. To aid those concerned, 
the committee appointed by the Institution of Civil 


Engineers to investigate the question of floods in| 


relation to reservoir practice have recently issued an 
Interim Report on the subject, and in it considerable 
space 18 devoted to the effect of lag. 


The method adopted by the Committee in investi- 
gating this effect—viz., that of calculation for a number 


of specific cases in which the head on the overflow | 


weir, its length and coefficient of discharge, and the 
reservoir area are given—tends to obscure the governing 
factors of the problem. It seems desirable, therefore, 
that attention should be drawn to certain fundamental 
principles 

In the Interim Report, overflow weirs are divided 
into two classes: A and B. Class A weirs are of the 
length required to discharge the peak rate of inflow 
with a selected head over the weir. Class B weirs 
are of the length to discharge the peak rate of outflow 
with the same selected head, allowing for the full 
cumulative effect of lag. The lag, of course, causes 
the peak rate of outflow to be less than the peak rate 
of inflow. 

The ratio of Class B lengths to Class A lengths 
will here, for brevity, be termed the reduction factor. 

The value of the reduction factor depends upon the 
hydrograph of flood inflow and the volume of temporary 
storage above weir level at the peak of the weir dis- 
charge, and upon these two factors alone. 


Reduction Factor 
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The product of the percentage reservoir water 
area at weir level, P, and the maximum head on the 
weir, H,,.... a measure of the maximum value 
of the volume of the temporary storage ; and, as shown 
in a paper* by the author, for a given hydrograph 
the values of the reduction factor in terms of P H.,,,. 
can be found without reference to specific values of 
weir length, coefficient of discharge, or reservoir area. 
With a given hydrograph, assuming that P does not 
vary with H,,,.. for one value of P H,,,, there can 
be only one value for the reduction factor; and 
consequently, the relationship between the two values 
can be shown by a simple graph. 

The values of the reduction factor given by Fig. 7 
of the Interim Report, which shows these values 
against percentage reservoir area for permissible heads 
of 2 ft., 3 ft., and 4 ft., have been plotted against 
the corresponding values of P H,,,,,, and the resulting 
curves—dotted and marked 2, 3, and 4—are shown 
on the accompanying graph. 

Table IV of the Draft Report gave values of the 
reduction factor based on the standard hydrographs 
applicable to catchment areas ranging from 2 sq. miles 
to 40 sq. miles in extent, and the highest and lowest 
tabulated values over this range, against corresponding 
values of P H indicated by small circles 
on the graph. 

It is apparent from the graph that the values of the 
reduction factor given by Fig. 7 of the Interim Report 
do not correspond to one average value for each value 
of PH for in that case only one curve would 
have resulted. 

The employment of separate curves for three specific 
values of permissible head, besides involving interpola- 
tion for the determination of weir-length at inter- 
mediate heads, necessitates the plotting of an auxiliary 
of weir-lengths for the determination of the 
an existing weir, and this is some- 


is 


are 


curve 
maximum head on 
what inconvenient. 
The firm curve marked 5 on the graph closely 
represents a mean between the three dotted curves ; 
and, for all values of H,,,, will give values for the 
reduction factor that will not differ from those obtained 
from Fig. 7 of the Interim Report by more than 3 in 
the second decimal place. A difference of that amount 
* The effect of reservoir area on the discharge of the 
overflow weir The Inst. C.E. S.E.P. No. 118; 1931. 


is not of much moment; for the complexities of the 
problem preclude a high order of accuracy in the data, 
and the method employed by the Committee to calcu- 
late the lag effect is, in itself, only approximate. 

Corresponding to this firm curve, there is given on 
the graph a derived curve—curve 6—by the aid of 
which the maximum head on an existing weir, taking 
into account the lag effect, may be obtained directl) 
from the graph. 

This curve shows values of PH, against values of 


| the reduction factor, H, being the head required on 


peak rate of 
defined pre 


peak rate of 


a weir of given length to discharge the 
inflow. Since the reduction factor, as 
viously, is also equal to the ratio of the 
weir discharge to the peak rate of inflow, 

C.L.Hinax.? 
~ C.L.He? 


Therefore 


reduction 


, 
factor. : — 
where PH,,.. and m are co-ordinate values from 
curve 5. As an instance of its application, example (2 
given in the Interim Report (page 21) will be taken. 
The data are as follows :—Catchment area, 5,000 
acres ; reservoir water area, 3-75 per cent.; existing 
weir, 240 ft. long; maximum rate of inflow 3,500 
cusecs, 

Assuming a sharp-edged weir, the value of H, 
and P H, = 3-75 x 2-67 = 10-03. The corresponding 
value of the reduction factor from curve 6 is 0-79. 
and the value of PH,,,. corresponding to this is 


_ _ 8-65 ‘ 
The maximum head is, therefore, ——- = 2-3 ft 


where m denotes the 


i" 


Hinax ers 
H m3 and P.Hy = 


2-67, 


8-65. 
wr te 
which agrees with the figure given in the Report. 

It can be shown from the analysis advanced by the 
author in the paper previously referred to that the 
following holds good:—If a definite hydrograph 
applicable to one catchment area is taken as a type, 
and the hydrograph for any other catchment area is 
derived from this type by multiplying all the ordinates 
of the type by the ratio of the peak rate of inflow fo: 
the area under consideration to the peak rate of 
inflow of the type and all the time intervals of the 
type by the inverse of this ratio, then, under these 
conditions of relative shape, the reduction factor 
corresponding to any given value of P H,,,,. becomes 
of constant value for all catchment areas, and thus it 
is only necessary to derive these factors for the type 
hydrograph. 

Curve 5 of the graph must have for a forerunner an 
imaginary type hydrograph, resembling approximately 
in shape one of the simplified flood hydrographs of the 
Report, that can be modified in the above manner to 
apply to all catchment areas. The same argument 
applies to the curves 2, 3, and 4; but here it must be 
assumed that the shape of the type varies with every 
change in the permissible head. Actually, of course, 
the head on a weir is not one of the factors that have 
an influence on the shape of the hydrograph of inflow. 

It may be noted that the relative shapes, inter se, 
of the simplified flood hydrographs of the Report do 
not differ greatly from those which would be necessary 
for constancy, over the catchment areas dealt with, 
of the reduction factor corresponding to any ont 
value of PHinax. This is reflected in the compara 
tively small range in the values of the reduction 
factors, for any one value of PM,,a,, obtained from 
these hydrographs. 








BALANCING MACHINE FOR CENTRI- 
FUGAL CASTING - MACHINE 
MOULDS. 

By Dr.-InG. WALTHER SARAN. 


Two types of machine are in general use for the 
production of centrifugally cast pipes. One of these # 
due to the Brazilian engineer, De Lavaad, and the 
other to the American, Moore. The use of both types 
has increased greatly within the last ten years, and a 
large proportion of the cast-iron pipes now manuta 
tured are made on one or other of the two systems these 
machines represent. As an introduction to this 
description of a machine used for balancing the moulds 
used in such machines, a brief account of the leading 
features of both types will be of interest. 

A diagram illustrating the ; rinciple of the De Lavaud 
machine is given in Fig. 2. The arrangement consists 
of a thin-walled mould made from chrome-nickel stee! 
carried inside a thick-walled water-cooled cylinder 4, 
in which it is accurately centred by means of radial 
and circumferential machined surfaces at one end. Th« 
former is free to expand in a longitudinal direction 
The cylinder is closed at the left-hand end by a covet 
which carries a mould for the socket at the end of the 
pipe. The cylinder is situated inside a housing ” 
and rests on rollers by means of which it can be rotated 
at from 300 r.p.m. to 800 r.p.m., the rollers being 
driven by the motor and gearing at the left-hand end 
of the machine. The housing is supported on trolley 


wheels and can be traversed along the inclined bed 
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which it rests. The casting arrangement consists of a 
refractory-lined ladle c, operated by means of a 
hydraulic cylinder acting through a simple lever 
mechanism, which tips the molten metal into a refrac- 
tory-lined launder d. 

At the beginning of the pouring operation the 
housing is at the right-hand end of the bed, the launder 
being inside the mould. The tipping of the 
charge of molten metal from the ladle c is then begun, 
and the mould is set in rotation. As soon as the 
pipe socket has been run full the mould is slowly drawn 
to the left, the ladle ¢ being gradually tipped during 
this operation until the machine is in the position shown 
in the figure. Any excess metal flows away through 
the channel e. The end of the launder is shaped 
that the stream of metal takes a direction 
tangential to the inner wall of the mould. The speeds 
of revolution and travel of the mould and the rate of 
running iron from the launder have to be even and 
regular and carefuily related one to the other in 
order to obtain pipes of uniform wall thickness. The 
hourly output of a machine of this type is from 20 to 
25 light-weight pipes of from 6 in. to 8 in. diameter and 
12 ft.long. As soon as the metal is solidified, the pipes 
are removed from the mould and annealed at from 
900 deg. C. to 950 deg. C. 

The essential features of the Moore centrifugal casting 
machine, which employs a sand-lined cast-iron mould, 
are illustrated in Fig. 3. The mould a is located in a 
housing 6 and rests on two pairs of rollers c. It is 
closed at the left-hand end by a flange. The housing 
is constructed with a removable upper part, and when 
this is taken off, the mould can be removed and placed 
on rails d alongside. As will be seen, the whole machine 


so 


1s mounted on a bedplate pivoted at the left-hand end 
and arranged so that the inclination to the horizontal 
may be varied by means of the hydraulic ram e. The 
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casting arrangement consists of 
a tipping ladle f which is me- 
chanically interconnected with 
the pivoted bedplate. The 
mould is rotated by the motor 
at the left-hand end of the ma- 
chine, and, with it in motion, a 
measured quantity of molten 
metal placed in the ladle is 
tipped through the runner g and 
flows into the mould. At the 
beginning of the pouring opera- 
tion the mould stands in the 
position shown in the figure, but 
as casting proceeds it is slowly brought into a 
horizontal position, the ladle correspondingly being 
further tipped over by the interconnecting mechanism. 
The speed of rotation is gradually increased as casting 
proceeds and reaches its maximum when the mould is 
horizontal. When the metal has solidified the complete 
mould is removed by opening the cover in the casing, 
and the sand is removed from the pipe by placing it 
on a vibrating table. The maximum speed of rotation 
varies with the size of pipe between 500 r.p.m. and 
1,200 r.p.m. 

In a later pattern of the Moore machine the inclining 
table is dispensed with, the mould and housing remain- 
ing in a horizontal position throughout the casting 
operation. A measured quantity of molten iron is 
introduced into the slowly rotating mould through a 
short launder, and when the iron has distributed 
itself over the full length of the lower side of the mould 
the speed is gradually brought up to full revolutions, 
the metal being carried round by the friction of the 
sides and distributed evenly by centrifugal force. The 
relation between the size and thickness of the pipe and 
the number of revolutions has to be carefully regulated. 
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Fie. 4. 


The productive capacity of the Moore machine naturally 
depends on the size and thickness of the pipes being 
produced, but an average figure is from 8 to 10 
pipes an hour. In this respect it does not greatly 
differ from the De Lavaud machine, but as the pipes 
are sand-cast, they do not require annealing. 

In both of these centrifugal casting processes, it 
is necessary to eliminate vibration due to lack of 
balance of the rotating parts and consequently consi- 
derable care has to be taken in connection with 
the balancing of the moulds. Apart from the fact 
that any considerable vibration has a deleterious 
effect on the life of the machine as a whole, it results 
in a reduction of the quality of the product. 
Uniformity of wall thickness, both in cross-section and 
longitudinal section, is impaired, and, particularly 
in the Moore process, the finish of the pipe surface 
suffers. Finally, the density of the casting, with its 
corresponding increase in strength, which is one of the 
particular advantages of centrifugal casting, tends to 
be reduced if, when cooling, the metal is in contact 
with the wall of a vibrating former or mould. For 
these reasons, considerable care has to be taken in the 
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manufacture of the moulds, and they should be tested for 
balance before being put into service. 

A special balancing machine, which has been con 
structed for this purpose by Messrs. Carl Schenck, 
of Darmstadt, is illustrated in Figs. 1 and 4. The 
machine has been installed in a foundry in the Saar 
Valley and is employed in connection with an installa- 
tion of Moore-type centrifugal casting machines. It is 
used for the balancing both of new moulds and for those 
removed from the machines after inspection or repair. 
The machine consists of two headstocks carried on 
ways on a common bed and adjustable along it. The 
mould to be balanced is carried on pivoted rollers at 
the top of the headstocks, the bearing collars of the 
mould resting on the rollers. These pivoted rollers are 
carried by a swinging crosshead, which rests on four 
smaller_rollers which are free to oscillate on short 
heds secured to the headstocks. One of these rollers 
can be seen in Fig. 4 below the board carrying the 
sheet of paper on which the diagram is scribed. One 
of the pivoted rollers on which the mould rests can also 
be seen in this figure, as well as the general form of the 
crosshead. The oscillating movement of the crosshead 
is constrained by means of plate springs clamped 
at the bottom of the crossheads and secured by links at 
their top ends to the crosshead. Springs of various 
thicknesses form part of the equipment, the strength of 
spring used depending on the weight of the mould 
being tested. Brakes are provided, by means of 


which the oscillating movement of the crossheads may 


be arrested. 

When a mould is to be balanced, it is placed in the 
machine and is set in rotation by means of a driving 
belt operated by a friction gear driven from the line 
shafting, as shown in Fig. 1. When the mould is being 
run up to speed, the crosshead is held by means of the 
brake. After full speed is reached it is released, and if 
there is any unbalance in the mould the crossheads 
begin to oscillate. The amplitude of the movement 
is at first small, but as the speed falls it increases, 
becoming large as resonance is reached and later 
decreasing with the speed. The resonance oscillation 
gives a measure of the want of balance and enables the 
position and weight of the necessary counterbalance 
to be determined. To ascertain these, both crossheads 
are locked and the mould is run up to some 300 r.p.m. 
or 400 r.p.m. The drive is then stopped and the belt 
slackened so that it is no longer in contact with the 
mould. One of the crossheads is then released, the 
other remaining locked, and as resonance is reached 
the movement of the free crosshead which builds-up 
to @ maximum is recorded on the chart by means of the 
pen connected to the crosshead. The length of the 
are which is scribed by the pen is a direct measure 
of the want of balance in the mould. The position of 
the want of balance in the mould is determined by a 
scriber carried on a swinging bracket from the cross- 
head, as shown in Fig. 4, the mould being previously 
chalked or painted so that the scribed line is easily 
seen. After one end of the mould has been corrected 
by the attachment of a balance weight, the operation 
is repeated for the other end, by securing the free 
crosshead and releasing the other. The mould shown 
in Fig. 1 has been balanced by welding on a piece of plate 
weighing 4 kg., at the left-hand end. 

As already explained, a properly-balanced mould 
lengthens the life of the moulding machine and improves 
the product, in the Moore machine, in particular, greatly 
improving the surface finish of the pipes. The machine 
has, moreover, a special value in connection with the 
balancing of the thin-walled chrome-nickel steel 
moulds used in the de Lavaud process. These 
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LETTER TO THE EDITOR. 


THE COOLING OF TURBO- 
ALTERNATORS. 


To THE Epiror or ENGINEERING. 
Srr,—With reference to the leading article on ‘“* The 
Cooling of Turbo-Alternators,” which appeared on 
page 15 of Enerneerine for January 5, 1934, I should 
like to call your attention to the fact that the method 
of cooling solid rotors, which is mentioned by you as 
having been recently introduced by the British 
Thomson-Houston Company, was adopted by the 
Ateliers de Construction Oerlikon in 1910 as standard, 
and subsequently successfully developed by them. The 
accompanying illustration shows the first rotor which 
was made in 1911 according to this design. It is 
strange that even the small Bakelite blocks which 
separate the coils emerging from the core and are 
provided with holes corresponding to the ventilating 
slots, were introduced as standard by the Ateliers de 
Construction Oerlikon in 1916. In this connection 
I would refer to an article by Professor 8. Parker Smith, 
which appeared in The Engineer for April 6 and 13, 
1928. I also described this method of cooling in the 
Schweizerische Bauzeitung, No. 18, page 203, 1922, in 
the Bulletin of the Association Suisse des Electriciens, 
No. 8, page 388, 1924, and in a paper entitled “‘ Neuere 
Erstwichslung im Turbo-Generatoren,” which I read 
before the World Power Conference in Berlin in 1930. 
In the latter paper I also stated the permissible 
temperature of rotors of this design with a loss of 
18 kW per square metre of total cylindrical surface 
when the temperature of the winding is 75 deg. C. 
That means 15 kW with a rotor temperature of 
90 deg. C., such as is common to-day. Mr. Hoseason 
seems to be in error in giving a value of 70 cub. ft. to 
100 cub. ft. per minute when the temperature rise is 
40 deg. C. In fact, the value given by Mr. Fechheimer 
of 73-5 cub. ft. of air per inch for a rise of 24 deg. C. 
corresponds exactly with the value found in practice. 
The relationship between the volume of air and the 
rise in temperature has indeed been laid down scienti- 
fically for a long time. Moreover the figures given in 





moulds have to be carefully centred in the containing 
cylinder and it is usual to assemble them together 
and place them in a roller mounting similar to the 
position occupied in the casting machine, and in 
which they can be rotated. By means of measure 
ments taken with indicating gauges any eccentricity 
is corrected by pressure screws. This work can be 
much facilitated if the balancing machine is used for 
correcting any eccentricity. By rotating the assembled 
tubes on the machine from time to time during the | 
operation, it is possible at once to ascertain if the steps 
which are being taken are successful or not. Further, 
the balancing of the whole system may be carried on 
directly in connection with this work without it being 
necessary to remove the mould from the outer cylinder. 
A further point is that frequent re-balancing of the 
assembled parts is desirable, as the thin mould is apt | 
to become distorted owing to the severe temperature 
conditions to which it is exposed. 








GENERATION oF Etxcrriciry tv Great Brirar. 
The official returns issued by the Electricity Commission, 
Savoy-court, Strand, London, W.C.2, show that, during 
the first two months of 1934, the total amount of elec- 
tricity generated by authorised undertakers in Great 
Britain was 2,879 million units, compared with 2,490 
million units in the corresponding period of 1933. The 


difference, namely 389 million units, represents an increase 
of 15-6 per cent. 


your article work out at precisely 24-3 deg. C. for the 
temperature rise of the air. 

It will be perhaps interesting to record that I have 
made even further advances in this direction. In a 
40,000-kVA turbo-alternator running at 3,000 r.p.m. 
and completed by Ateliers de Construction Oerlikon 
in 1931, the quanity of cooling air required was only 
19 cub. m. per second with a total loss of 730 kW and 
an air temperature rise of about 34 deg. C., taking the 
specific weight of air as 1-12 kg. per cubic metre. This 
alternator did not attain its maximum temperature 
rise in any part, although the rotor winding was of 
aluminium. Such a result can only be achieved by 
an adequate sub-division of the mains, by means of 
large cooling surfaces in the iron core, windings and 
rotor loading, and by an appropriate air velocity. 

Yours faithfully, 
H. Rikii-KeHLstaptT. 
128, Frohburgstrasse, 
Zirich. 
March 22, 1934. 





Tue New York Avtromosite SuHow.—H.M. Consul- 
General in New York has sent home a report on the 34th 
annual New York Automobile Show. United Kingdom 
firms desiring to possess a copy of the report should 
communicate with the Department of Overseas Trade, 
35, Old Queen-street, Londen, S.W.1, quoting reference 
No. G.Y. 


13,520. 








ANNUALS AND REFERENCE BOOKS. 


Reid’s Handy Colliery Guide.—The recently-published 
1934 edition of this useful little pocket guide to th: 
coal industries of the North of England is as complet: 
and well turned out as its predecessors. It covers th 
counties of Northumberland, Durham, Yorkshire. 
Cumberland and Westmorland, and contains lists of 
the collieries situated in this part of England and of 
the owners and their agents, managers and engineers. 
Separate alphabetical lists of the agents, managers and 
engineers, together with their addresses, are included 
The directory portion of the volume is completed with 
lists of inspectors of mines, and of associations and 
institutions connected with the coal industry of the 
North of England. The second portion of the volum: 
deals very fully with the various Coal Mines Acts and 
also the amendments thereto, and the little book 
concludes with some 20 pages of miscellaneous infor 
mation, formule and tabulated data relating to boilers, 
ropes, electrical units, coal outputs and exports, and 
other matters. Large-scale folding maps of the coal 
fields of Yorkshire and of Northumberland and Durham 
are included. These, which are printed in two colours, 
show clearly the limits of the coalfields exposed and 
the location of collieries, rescue stations, &c., while 
railways and canals are also plainly indicated. The 
price of the little volume is 2s. 6d. net, and it is obtain 
able from Messrs. Andrew Reid and Company, Limited, 
Strawberry House, Leazes Park-road, Newcastle-upon 
Tyne, 2. 
The South and East African Year Book.—For the 
past forty years the Union-Castle Mail Steamship 
Company, Limited, 3, Fenchurch-street, London, E.C.3, 
has published annually its South and East African Year 
Book and Guide, with the object of furnishing reliable 
information regarding South and East Africa to intend 
ing immigrants, tourists, and other travellers, and to 
merchants and business men interested in the products 
of, and general, commercial conditions obtaining in, 
these regions. For the first time, a “‘ desk section ” 
has been included in the present edition ; this contains 
data regarding postal and telegraphic regulations, the 
Ottawa Preferences, licences and stamps, income taxes, 
local weights and measures, currencies, the addresses 
of representatives abroad, public holidays, and other 
miscellaneous information. Other sections in the 
volume deal with such matters as the gold industry, 
the acquisition of land, land laws, agriculture, the 
pastoral industry, dairy farming, the cost of living, 
public health, the mining industry, mining laws, and 
fisheries. A new and copyright atlas of South and 
East Africa, comprising 69 pages of maps in colour, 
is included in the present edition, and constitutes an 
attractive feature of the book. Distributed throughout 
the work are also numerous black-and-white diagrams 
and maps of ports, towns, and of such places as the Rand 
Goldfields, the Victoria Falls, the Suez Canal, Mombasa 
Island, and Mauritius. The index at the commence- 
ment of the volume covers 36 pages and includes 
2,600 place names. The year book edited by 
Messrs. A. Samler Brown and G. Gordon Brown, and 
is obtainable, price 2s. 6d. net., or 3s. 3d. post tree, 
either from the Union-Castle Company, or from Messrs. 
Sampson Low, Marston and Company, Limited, 10. 
Southwark-street, London, 8.E.1. 
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CzECHOSLOVAKIAN Imports or Macnainery.—-We 
understand that the measure under which facilities a 
granted for the import into Czechoslovakia of machiner) 
such as is not manufactured in the country, 18 to be pro 
longed in a slightly amended form. The duties on such 
machinery will represent a reduction of 75 per nt. on 
the general tariff, a somewhat less favourable scale than 
that hitherto prevailing. 
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ROTARY AIR 


COMPRESSOR. 


CONSTRUCTED BY MESSRS. NORTHEY ROTARY ENGINES, LIMITED, PARKSTONE, DORSET. 
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THE NORTHEY ROTARY 
COMPRESSOR. 


\ SIMPLE and at the same time very ingenious type 
of air compressor, constructed by Messrs. Northey 
Rotary Engines, Limited, of 22, Springfield-road, 
Parkstone, Dorset, is illustrated in Figs. 1 and 2 above. 
Although the machine does not include any sliding 
vanes or any form of eccentric motion, all movements 
being purely rotary, it is none the less a true compressor, 
essentially distinct from a rotary blower. The machine, 
as illustrated in Figs. 1 and 2, is fitted with suction 
and delivery valves, and the tests of the machine as 
an air compressor, which are quoted below, refer to a 
machine of this type. A model is, however, also built 
in which the valves are replaced by admission and 
delivery ports, and the further tests, dealt with later, 
in which the machine was employed as a vacuum 
pump, refer to the latter form of construction. 

The arrangement of the machine will be followed 
without difficulty. It consists of a main water-cooled 
chamber a, which is formed by two intersecting 
cylindrical bores. Within these bores two rotors 6 
revolve simultaneously in opposite directions, being 
carried on two parallel shafts which are concentric 
with the bores. The shafts are coupled by equal 
gear-wheels at one end, so that the rotors are main- 
tained in correct angular relationship one to the other 
and no variation in relative angular velocity can take 
place between them. They are formed with small 
clearances so that they do not come into actual contact 
with one another, or with the walls of the chamber in 
which they are situated. The rotors revolve in the 
direction indicated by the arrows in Fig. 1, and as 
they move from the position shown in this figure the 
volume enclosed between the trailing sides of the 
projections increases and air is drawn through the 
inlet valve c. At the same time, the volume enclosed 
between the leading sides of the projections is reduced 
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and the contained air is com The end of the 
compression stroke is reached when the projectors on 
the rotors reach a position immediately above the 
delivery valve d. The position of the rotors at this 
stage is similar to that shown in Fig. 1, except that 
they are inverted. By the time the rotors reach this 
position, most of the compressed air will have been 
expelled through the delivery valve d, a small pocket, 
however, remaining in the space e between the rotors. 

This clearance volume e has no deleterious effect 
on the efficiency of the compressor. As the rotors 
move on from the position representing the end of 
the compression stroke, the two projections move 
upwards, lying between the two rotor shafts. Both 
valves automatically close and the small volume of 
compressed air which is contained in the space e¢ is 
released in an upward direction and expands through- 
out the whole chamber, raising the pressure to a value 
above that of the atmosphere, that is to say, the 
chamber is supercharged. When the rotors again 
reach the position shown in Fig. 1, practically the 
whole of this supercharged air will be contained in the 
space on the leading side of the rotors, that is in the 
volume which is being compressed. The only part of 
the charge which must fall to atmospheric pressure 
before further air can be drawn in, is that then con- 
tained in the space e and as this is only about 5 per 


cent. of the original clearance air, its effect on the! 


efficiency is negligible. The supercharging effect will 
naturally be greater the higher the delivery pressure 
of the machine. 

It will be clear from this description that the induc- 
tion and compression stages are produced in a common 
chamber by means of a continuous and uniform rotary 
motion, so that no inertia forces have to be considered. 
The machine may be perfectly balanced, and, as the 
bearings are the only wearing parts, speed of revolution 
is not limited by mechanical considerations. The radial 
and axial clearances by the rotors are very small, so 
that the leakage losses are low and the volumetric 
efficiency correspondingly high. In the absence of 
wearing parts, this efficiency is maintained in service, 
while for the same reason as no internal lubrication is 
required, the air or other gas may be compressed and 
delivered free from any lubricating-oil vapour. In 
some applications this point is of importance, but 
probably the main advantage of the design is that it 
combines the positive delivery at relatively high pres- 
sures of a reciprocating machine with high speeds of 
revolution, so that output in relation to weight and 
cost is very favourable. 

The tests already referred to were carried out by 
Dr. 8. J. Davies, M.I.Mech.E., of King’s College, 
London. The first machine, tested as a compressor, 
was provided with suction and discharge valves, as in 
Figs. 1 and 2. Dr. Davies stated, at the beginning 
of his report, that the object was to give “on the 
basis of reliable test data, an account of the present 
state of development of the Northey air compressor, 
both from the point of view of its performance when 
first constructed and also of its behaviour after a 
reasonable endurance test.”” He carried out, on 
October 21, 1933, the series of tests, the details of 
which are given below, and then sealed the compressor 
for an endurance test of 100 hours duration. In the 
course of this period, the compressor ran at speeds of 
900 r.p.m., 1,550 r.p.m., and 2,200 r.p.m., the range 
of pressure being from 14 Ib. to 93 Ib. per square inch. 
This endurance run was carried out by Messrs. Northey’s 
staff, daily reports being forwarded to Dr. Davies. 
On November 4, Dr. Davies again visited the works 
and the compressor was unsealed and dismantled. 
All parts were found in satisfactory condition, and 
the machine was re-erected and again sealed for further 
running. 

In his report, Dr. Davies states “the base circle 
diameter of the rotors of the compressor under test 
was 2 in., the length 24, in., and the diameter of the 
casing 2% in., so that the radial width of the two annuli 
was in., and the distance between the rotor centre 
lines 2 in. The inlet to and outlet from the compressor 
were controlled by spring-loaded automatic valves. 
The compressor was driven by belting from a stationary 
oil engine ; engine pulleys of different diameters gave 
the three speeds mentioned, the pulley on the compressor 
being the same throughout. This pulley was carried 
directly on the compressor driving shaft, so that there 
was considerable side thrust on the bearings, the thrust 
varying with the load. It was not convenient to 
measure the rate of flow of the circulating water, as 
only thermo-syphon cooling could be arranged. The 
outlet temperatures from the compressor were, however, 
controlled so that there was always between 120 deg. 
and 150 deg. F.; this was done by heating the tank 
externally at lower loads and withdrawing warm 
water and substituting cold at higher loads. A drip- 
feed lubricator supplied oil to the compressor, the 
consumption being about 1 pint during the 100 hours 
trial. The air-suction pipe from the atmosphere to 
the compressor was provided with an air filter. The 
air from the compressor was delivered into a reservoir 
of about 2-7 cu. ft. capacity, fitted with a calibrated 
Bourdon gauge, and thence through a regulating valve 
to a second tank, from which, for measuring purposes, 
it flowed through a sharp-edged orifice to the atmos- 
phere. A water manometer served to show the pressure 
drop across the measuring orifice. Speeds were taken 
on a hand tachometer.” 

The results for the two series of teste carried out by 
Dr. Davies before and after the 100 hours’ run are 
plotted in Fig. 3, and those from the whole of the 
tests, before, during and after the run, in Fig. 4. 
The tests made during the endurance test, which are 
plotted in Fig. 4, were made between October 24 and 
November 2. Comparison of the two curves of Fig. 3 
shows that the performance of the compressor remained 
constant over the endurance run. The curves of Fig. 4 
also show this consistency of performance and give 
information concerning the effect of speed on delivery. 
Dr. Davies states that “taking the total swept 
volume as the area of the two annuli multiplied by 
the length of the rotors, this would correspond to 
both suction and delivery strokes of a reciprocating 
compressor; one-half of this should, therefore, be 
taken as a comparative stroke volume, which gives, at 
2,200 r.p.m., 500 cub. ft. per hour, equivalent to 





40-4 lb. of air at N.T.P. per hour. On this basis— 
which is admittedly the most conservative possible— 
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it is seen that the volumetric efficiency at 2,200 r.p.m. 
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per square inch, up to the very high figure of 90 per 
cent, with delivery at 14 lb. per square inch. Bearing 
in mind the small dimensions of this compressor—the 
necessary clearances being a smaller proportion with 
increase of linear dimensions—these results can be | 
deemed very satisfactory.” 

In usual practice the compressor would be direct- 
driven, seldom by belting, so that the side-thrust on 
| 


the shaft, present during the tests, would be absent. 
A small point which may be mentioned is that at the | 
beginning of the endurance run the outer edges of | 
the rotors were marked with ordinary lead pencil ; | 
on stripping down after 100 hours, the marks were still | 
clearly to be seen. The outer dimensions of the experi- 
mental compressor were : length 9} in., breadth 9 in., 
and depth 9} in. It weighed, including the fly-wheel, but 
without cooling water, 75 lb. It delivered 270 cub. ft. 
of free air per hour compressed to 93 lb. per square inch 
and 460 cub. ft. compressed to 14 Ib. per square inch. 
Larger outputs obtained by increasing the linear 
dimensions and by multiplying the number of working 
chambers should, Dr. Davies points out, give relatively 
still better performances, 

Dr. Davies also carried out, on January 6, tests of 
a Northey compressor operating as a vacuum pump. 
Two series of tests at constant speed were made, one 
at 1,180 r.p.m. and the other at 2,150 r.p.m., in each 
case over a range of vacuum from 20 in. to the best 
possible, the air discharge being measured. As already 
mentioned, this machine was arranged with admission | 
and discharge ports uncovered by the rotors, no valves 
being fitted. In this machine the base circle diameter 
of the rotors was 24 in., the length 2 in., and the 
diameter of each working cylinder 3j in. The radial 
width of the annulus was } in., and the distance 
between the rotor centre lines 24 in, The compressor 
was driven as before. Thermo-syphon cooling was 
used, but no observations were made of the circulating 
water temperature. The suction side of the compressor 
was connected to piping, with a connection to a 
mercury U-tube manometer. A cock permitted the 
rate of admission of air to be varied so as to give any 
desired vacuum on the suction side. The air delivered 
from the compressor, against a pressure slightly above 
that of the atmosphere, was passed through a reservoir 
from which it flowed through a sharp-edged orifice to | 
the atmosphere, a water manometer showing, as before, | 
the pressure drop across the measuring orifice. Speeds 
were measured on a hand tachometer and the barometer 
at the time of the test stood at 30-20 in. of mercury. 
The results are given in Fig. 5, the test points showing | 
the air discharged in lb. per hour plotted on a base 
of observed vacuum. The results show that it is 
possible to obtain a very high vacuum with the machine, 
and that at high vacua the weight of air discharged 
is very considerable, bearing in mind the small dimen- 
sions of the machine. 











REFRIGERATING PLANT OF THE 
HULL ICE COMPANY, LIMITED. 


Wuat is among the largest artificial ice-making 
plants in the world is owned and operated by Messrs. 
The Hull Ice Company, Limited, its present annual 
output of over 220,000 tons being mainly supplied to 
the trawlers based on the Port of Hull. It is obviously 
important to maintain a plant of this magnitude at | 
the highest possible efficiency and for this reason it 
will be of interest to describe the changes recently 
made with this object in view. In 1932, the plant 
included horizontal ammonia compressors fitted with 
light-weight ring plate valves and driven by belts 
with the Lenix tension gear from electric motors, this 
being then regarded as the best means of obtaining the 
maximum efficiency with the minimum floor space. 
Recently, however, to improve economy and increase 
output, the horizontal compressors have been replaced 
by high-speed vertical  single-acting machines | 
directly coupled to electric motors so as to avoid the 
losses involved in belt drives and piston-rod glands, | 
and at the same time to secure the advantage of the 
higher thermal efticier cy of the enclosed single-acting | 
com pressor. 

Tenders were invited from a number of manufacturers 
of refrigerating machinery, the requirements specified 
being high-speed ammonia compressors working on 
the dry-compression principle with flooded evaporating 
systems, but each manufacturer was permitted to 
submit proposals incorporating any special feature of 
his own. After careful consideration the tender of 
Messrs. The Liverpool Refrigeration Company, Limited, 
Colonial House, Water-street, Liverpool, 2, was 
accepted, this firm putting forward their sleeve-valve 
compressors operating on the double-suction super- 
charging principle with other features which will be 
referred to later. The change involved the dis- 
mantling and conversion of five large ice factories in 
slightly over three months without interfering with 
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the normal output, and the new equipment was required 
to increase the total capacity of five out of the eight 
existing ice factories from the original output of 
396 tons to 695 tons a day of 24 hours. One of the 
remaining factories was dismantled and the other 
two unaltered, but the total output of the whole plant 
has been raised to over 1,000 tons a day. 

The site for the new compressor room was selected 
on account of its central position with respect to the 
various tank rooms, the disposition of the latter being 
such that considerable care had to be expended on the 
pipe work, which was further complicated on account 
of the float-control and thawing-water arrangements 
and owing to the fact that some of the factories are on 
different levels. It may here be mentioned that all 
joints in the ammonia mains and connecting pipes 
were electrically welded on site. The lay-out of the 
compressor room Was arranged to give a maximum 
flexibility, it being possible for each machine to operate 
independently on its own ice-making tank, or, alter- 
natively, all machines can work on a common main 
with all tanks by means of cross-over connections. 








Tripping Ice FROM MOULDs. 


The five compressor units, shown in Fig. 1, above, 
are all of the same size, each comprising a Polar 
sleeve-valve quadruple monobloc machine designed 
to operate with two different suction pressures. The 
sleeve valve positively controls the inlet of the gas s0 
that at the end of each suction stroke the gas at the 
lower pressure is cut off and the sleeve ports open to 
the second suction line in which the gas is at a higher 
pressure. Thus the higher-pressure gas is admitted to 
the cylinder already full of low-pressure gas, there being 
no possibility of short circuit through valve slip. 
The first suction of low-pressure gas is supplied from 
the brine coolers in the various ice tanks and the 
higher pressure gas is received from a primary eV&- 
porating system in which liquid ammonia is sub-cooled 
and the water for the ice cans is pre-cooled. 

The four cylinders and crankcase of each com- 
pressor are in the form of a single casting of nickel 
iron of uniform section throughout, and each cylinder 
is fitted with a liner of spun cast-iron and an internal 
safety head held in place by heavy springs under the 
top cover, which is of steel. The safety head is ot 
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special heat-treated steel and carries the automatic 
discharge valves which are of the flat-ring plate type 
loaded with light springs to ensure instantaneous 
closing. The sleeve valve, which as previously men- 
tioned controls both sections, works between the liner 
and piston, being operated by eccentrics on the webs 
of the crankshaft. 

The pistons are of the plain-top light-weight type, 
having neither suction valves nor gas passages. They 
are made of nickel-alloy cast-iron ribbed in the crown 
down to the gudgeon-pin bosses, machined all over 
externally and ground on the wearing surfaces, piston- 
ring grooves and gudgeon-pin holes. The gudgeon-pins, 
which are fixed, are hollow, case-hardened and ground, 
and are securely locked in the pistons by hard-steel 
dowel pins. The connecting rods are of forged steel, 
circular in section and machined all over, the big ends 
being of the marine type with renewable babbited bushes 
made in halves, adjustable for wear and fitted with 
shims for adjusting the piston clearance. The crank- 
shafts, which run in five bearings, are of 38 tons to 42 tons 
Siemens-Martin steel forged solid in one piece, machined 
all over, oil toughened and ground. All motion work is 
supplied with oil under pressure from an oil pump of the 
valveless oscillating-cylinder type driven from the end 
of the crankshaft. At the flywheel end, the crankshaft 
passes through a stuffing box in the end cover of the 
crankcase, this being the only stuffing box employed. 
It is packed with white-metal and is also force lubri- 
cated. Four sight glasses are fitted on the crankcase 
to enable the oil flow to be inspected and regulated, and 
an external oil strainer is fitted in the oil pipe line and 
arranged so that it can be cleaned while the compressor 
istunning. The gas suction manifolds of the compres- 
sors are designed to ensure equal distribution of the gas 
to each of the cylinders, and a large suction strainer 
of welded-steel construction is connected to the inlet 
of each of the headers to retain any foreign matter. 
Che compressors are particularly compact and sym- 
metrical, but care has been taken to ensure easy 
accessibility. 

The driving motors for the compressors, clearly 
shown in Fig. 1, are of the Witton synchronous-induc- 
tion type, constructed by Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2. Each develops 380 brake horse-power at 375 











AMMONIA CONDENSERS AND CIRCULATING-WATER Pumps. 


r.p.m., with three-phase current at 400 volts and 50 
cycles, giving a leading power factor of 0-9 at full 
load. The full-load efficiency of the motors at 0-9 
power factor is 92-5 per cent. and they give a starting 
torque of twice the full-load torque with a starting 
current not exceeding 1} times the full-load current ; 
they will withstand an overload of 25 per cent. for two 
hours without undue heating. Each motor is con- 
trolled by a G.E.C. liquid starter, of 1440 horse- 
power on a one-minute rating, and a control pillar, 
both of which are mounted on the floor close to the 
motor they control, as will be clear from Fig. 1; push- 
button controls are also provided at both ends of each 
machine. The liquid starters are capable of starting 
up each motor three times in rapid succession without 
becoming overheated and each starter is equipped with 
an interlocking switch which prevents the stator oil 
circuit breaker from being closed before the dippers of 
the liquid starter are completely withdrawn. Each 
motor is provided with double protection, having three 
overload trips on the feeder circuit breakers and two 
overload and under-voltage trips on the motor-control 
units. Since reliable data of the kilowatt hours per ton 
of ice manufactured are required, each compressor 
unit is provided with meters giving kilowatt-hours, 
power factor, line and exciter amperes, and recording 
ammeters. For the current supply two substations, 
each containing two 500-kVA step-down transformers, 
have been installed. The stations are electrically 
interlinked through circuit breakers, on both high- 
tension and low-tension sides, thus ensuring the mini- 
mum of stoppage in case of breakdown. The electrical 
installation was carried out by the staff of Messrs. The 
Hull Ice Company, Limited. 

The heat interchangers and condensers are located, 
together with the water-circulating pumps, in a room 
adjoining that containing the compressors. The heat 
interchangers serve both as oil separators and as heaters 
for the warm water required for releasing the ice from 
the moulds. The gas is first delivered from the com- 
pressors to the interchangers, where the oil, being 
cooled, is readily separated and falls into a collector 
welded to the underside of the interchangers. The 
thawing water makes a complete circuit, being pumped 
through the five-pass heaters to the thawing tanks, 
from which the cooled water returns to a central tank 





and is pumped back to the heaters. This arrangement, 
it may be noted, has effected a considerable saving, as 
the boilers originally used for thawing have been dis- 
pensed with. Fig. 2, on page 426, illustrates the 
operation of tipping the ice from the moulds, about 
5 tons being dealt with at each tip. From the oil traps, 
pipe lines carry the oil to a central oil rectifier, in which 


| all ammonia is removed, and the oil then passes through 
| a strainer back to the crank-cases of the compressors. 


The ammonia condensers, of which there are 15, are 
of the multi-pass shell and tube type. The shells were 


| welded by the water-gas process and the tube plates 


and all tubes were electrically welded into the shell ; 
the tubes are hot galvanised internally only. The 
condensers are supported, in five sets of three, on a 
structure built up of rolled-steel joist sections, and in 


|a pit close to them are five sets of electrically-driven 


water-circulating pumps, each delivering 54,000 gallons 
per hour. Some of the condensers and pumps are 
shown in Fig. 3, annexed. The pumps, which are of 
gunmetal, are of the central-suction type, so that the 
casing can be opened and the rotor examined, and 
withdrawn, if necessary, without disturbing the pipe 
connections, &c. 

From the condensers the liquid ammonia passes to 
the primary evaporators, where it is sub-cooled to a 
temperature of from 20 deg. F. to 25 deg. F. This 
primary evaporating system increases the overall 


| efficiency of the plant and is rendered possible by the 


double-suction action of the compressors above referred 
to. This feature, it may be noted, has been patented. 

The flow of liquid to the primary evaporators, of 
which there are two, is controlled by two float valves 
of the piston type. The primary evaporators are steel 
vessels of welded construction, and in them the liquid 
ammonia is sub-cooled by partial evaporation, the 
resultant gas being drawn off into the higher-pressure 
suction line leading to the compressors. These primary 
evaporators also provide the supply of sub-cooled liquid 
to the pre-coolers, in which water, afterwards used to 
fill the ice moulds, is first cooled to a temperature of 
33 deg. F. The cooled water is delivered at the rate 
of 70 tons per hour to a central distributing tank located 
on the roof of one of the factory buildings, and from 
this tank it flows by gravity to the filling stations of 
the ice tanks. 

Each of these tanks has two shell and tube type 
brine coolers, one located in each side bunker, each 
cooler being constructed in sections on account of the 
length required. Each section is fed by one or more 
liquid-inlet pipes passing through the side of the tank, 
provision being made so that any section can be 
withdrawn if necessary. Along the top of each cooler 
runs a long rising suction main, and both suction and 
liquid mains are connected to the top and bottom, 
respectively, of a large vertical liquid trap, so that the 
shell and tube coolers in the tanks shall operate on 
the true flooded system, the liquid level being controlled 
by a float-type regulating valve connected to the side 
of the trap, while the main suction to the compressor 
room is led away from the top. 

The plant is now in operation, and, as already 
mentioned, the output of the five factories has been 
increased from 396 tons to 695 tons of low-temperature 
ice per twenty-four hours. Moreover, we understand 
there has been a reduction of 12 units per ton in the 
energy consumption. For the past two months the 
output of the whole plant has been 4,000 tons a week, 
and the average energy consumption during this period 
has been 25 units per ton. 








LAUNCHES AND TRIAL TRIPS. 


Motor Barce.—Steel motor barge for service between 
Hull and the West Riding; 90-h.p., McLaren-Benz 
Diesel engine. Trial trip, March 6. Main dimensions, 
76 ft. 8 in. by 15 ft. 8 in. by 7 ft. 6 in. Built to the 
order of Leeds owners by Messrs. Henry Scarr, Limited, 
Haven Shipyard, Hessle, near Hull. 


“* Lecu.’’—Single-screw cargo and passenger steamer, 
for service between Gdynia and this country; triple- 
expansion engine with Bauer-Wach exhaust turbine. 
Trial trip, March 7. Main dimensions: length, 192 ft. ; 
beam, 40 ft.; deadweight carrying capacity, 2,000 tons 
on a draught of 16 ft. 9in. Built and engined by Messrs. 
Swan, Hunter and Wigham Richardson, Limited, 
Newcastle-upon-Tyne, for Messrs. Polsko Brytyjskie 
Tow. Okretewe 8.A., Gdynia, Poland. 


**Warraki.’’—Cargo steamer ; triple-expansion engines. 
Launch, March 14. Gross tonnage,’’ about 2,200 tons. 
Built and engined by Messrs. Alexander Stephen and 
Sons, Limited, Linthouse, Govan, Glasgow, for Messrs. 
Union Steam Ship Company of New Zealand, Limited, 
Wellington. 


‘** INCHANGA.’’—Twin-screw passenger and cargo motor- 
ship for service between India and South Africa; six- 
cylinder, airless-injection, two-stroke cycle oil engines 
of the new Workman Clark-Sulzer design. ‘Trial trip, 
March 22. Main dimensions, 435 ft. by 57 ft. by 37 ft. 
Built and engined by Messrs. Workman Clark (1928), 
Limited, for Messrs. Andrew Weir and Company, 
London. 
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ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Electrical Engineering.—The Council 
of the Institution of Electrical Engineers invite applica- 
tions for the Duddell Scholarship, tenable for three 
years, and valued at 1501. per annum; the Ferranti 
Scholarship, worth 2501. per annum, and tenable 
for two years; the Swan Memorial Scholarship, 
valued at 1201., and tenable for one year; and the 
Silvanus Thompson Scholarship, tenable for two years, 
the value of which is 1001. per annum and tuition 
fees. The Duddell Scholarship is open to Matriculated 
British subjects under 19 years of age on July 1, 1934, 
who wish to take up a whole-time course in electrical 
engineering. The Ferranti Scholarship is intended for 
British subjects under 26 on July 1, who have been 
studenfs or graduates of the Institution for at least 
two years, and who desire to carry out whole-time 
research or post-graduate work in electrical engineering. 
The Swan Memorial Scholarship is open to British 
subjects under 27 on July 1, who also desire to carry 
out whole-time post-graduate research work. The 
Silvanus Thompson Scholarship is intended for works’ 
employees, of limited means, who are under 22 on 
July 1. The successful candidate will be required to 
take up an approved whole-time day course in electrical 
engineering. Inquiries for further particulars and 
nomination forms should be addressed to the Secretary 
of the Institution of Electrical Engineers, Savoy-place, 
London, W.C.2. Applications must be received not 
later than April 15, 








TENDERS. 


We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quetel in all cases. 

Galvanised Sheets and Wire.—The supply of 15,000 
galvanieed-iron sheets, 30,000 kg. of galvanised wire, and 
1,000 rolls of galvanised barbed wire. Viacao Ferrea 
do Rio Grande do Sul, Brazil; June 7. (Ref. No. G.Y. 
13,648.) 

Rolling-Stock Tyres. 
for locomotive, coach, and wagon wheels. 
do Rio Grande do Sul, Brazil ; May 18. 
13,656.) 

Pipes and Specials.- 


The supply of 1,100 steel tyres 
Viacao Ferrea 
(Ref. No. G.Y. 


The supply of 1,075 m. of seam- 
lews black steel pipes, 76-2 mm. in diameter, with coup- 
lings, specials, flanges, and valves. The Argentine State 
Viltields, Buenos Aires; May 8. (Ref. No. G.Y. 13,657.) 

Seamless Steel Pipes.—The supply of 5,235 m. of 
seamless steel pipes of various diameters ranging from 
1 in, to 12 in., together with considerable quantities of 
specials, couplings, flanges, &c. The Argentine State 
Oilfields, Buenos Aires; May 8. (Ref. No. G.Y. 13,668.) 

Boiler Tubes.—The supply of seamless steel tubes for 
boilers, to be tested at a hydraulic pressure of 70 atmos- 
sheres. The Argentine State Oilfields, Buenos Aires; 
May 7. (Ref. No. G.Y. 13,671.) 

Compression-Ignition Engined Vehicles.—The supply of 
one, or more, 5-ton, four or six-cylinder, compression- 
ignition engined six-wheel vehicles, and one or more 


1f-ton, six-cylinder, compression-ignition engined  six- 
wheel vehicles. The South African Railways and 
Harbours Administration; June 4. (Ref. No. G.Y. 


13,664.) 

Diesel Tractor.—The supply of a Diesel motor tractor 
for the Port of Agadir, Moroceo. The Protectorate 
Government, Rabat; May 19. (Ref. No. G.Y. 13,665.) 

Steel Tyres and Azles.—The supply of steel axles and 
tyres. The South African Railways and Harbours, 
Johannesburg; May 7. (Ref. No. G.Y. 13,669.) 

Sewage-Pumping Plant.—-The supply and delivery of 
two sets of automatically-controlled, electrically-driven 
sewage pumps, with motors, valves, piping, &c. The 
Electricity Department of the City of Cape Town ; 
May 23. (Ref. No. G.Y. 13,670.) 

Well-Pumping Plant.—The supply of a cold-starting, 
crude-oil engine driven, air-lift-cum-centrifugal pumping 
plant, capable of delivering 6,600 gallons an hour against 
a total head of 55 ft., for a tube well at Mamukanjan. 
The Indian Stores Department, Simla; April 30. (Ref. 
No. G.Y. 13,672. 

Water Meters.—The supply of water meters during the 
year commencing August 1, 1934. The Indian Stores 
Department, New Delhi May 1, 1934. (Ref. No. A.Y. 
12,314.) 

Telephone Switchboards..-The supply of common 
battery and magneto P.B.X. cordless-type, table-pattern 
telephone switchboards; June 26. (Ref. No. A.Y 
12,317.) 

Wall Plugs and Sockets.—The supply of two-pin wall 
plugs and sockets. The Indian Stores Department, 
Simla; May 3. (Ref. No. A.Y. 12,323.) 

Electrical Fittings.—-The supply of electrical fittings, 
comprising Bakelite standard table lamps, Bakelite and 
brass lamp holders, white opal shades, and enamelled 
iron shades. The Indian Stores Department, Simla ; 
April 30. (Ref. No. G.Y. 13,676.) 


Galvanised Drums.—A firm at The Hague desires to 
receive quotations from United Kingdom manufacturers 
of galvanised-iron drums of various capacities. 
13,673.) 


(Ref. 
No. G.Y 
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CONTRACTS. 


Messrs. Tae Brirish Taomson-Hovuston Company, 
Limirep, Rugby, have received an order from the London 
Passenger Transport Board for 26 electric-control equip- 
ments and motor-driven compressors for motor coaches 
for service on the Piccadilly Railway. These equip- 
ments will be duplicates of the 145 electric-control equip- 
ments and compressors previously supplied by the 
company for motor coaches in service on the western 
extension of the Piccadilly line from Hammersmith to 
Boston Manor and the northern extension from Finsbury 
Park to Cockfosters. 

Messrs. Morris Morors, Liurrep, Cowley, Oxford, 
have received a repeat order for their industrial engines 
from Messrs. United States Metallic Packing Company, 
Limited, Bradford, for plant which this firm is supplying 
to the London Midland and Scottish Railway Company. 


Messrs. THE Enouish Execrric Company, LimirEeD, 
Stafford, have received an order from the Delhi Electric 
Supply and Traction Company, Limited, for a 1,030-kW 
Fullagar-engined alternator set. The plant will comprise 
an English-Electric Fullagar opposed-piston, mechanical- 
injection engine, having a normal full-load output of 
1,470 b.h.p. at 300 r.p.m., and will be direct-coupled 
to a 1,030-kW alternator with overhung exciter, genera. 
ting power at 6,000/6,600 volts, three-phase, 50 cycles. 


Messrs. TaNcyres, Liwrrep, Cornwall Works, Bir- 
mingham, have recently obtained orders for some 
important pumping plants, including electrically-driven 
turbine borehole pumps for clients in Kent, the West 
of England, and the Manchester district ; electrically- 
driven turbine booster pumps for Lancashire and the 
Manchester area; and oho atreble-ram pump, a bucket 
and plunger pump, and pumps for drainage work and for 
sewage for use in various parts of England. 


Messrs. THE GENERAL Evecrric Company, Limirep, 
Magnet House, Kingsway, London, W.C.2, have received 
an order from the London Passenger Transport Board for 
50 railway motors for additional motor coaches for ser- 
vice on the Piccadilly Railway. The motors are of 240- 
h.p. each, and are duplicates of the large number already 
supplied by the company for use on the Underground 
Railways. 








BOOKS RECEIVED. 


United States Bureau of Labour Statistics. Bulletin No. 
586. Wages and Hours of Labour in the Lumber 
Industry in the United States, 1932. [Price 10 cents.] 
No. 589. Wages and Hours of Labour in the Leather 
Industry, 1932. [Price 10 cents.] Washington : 
Superintendent of Documents. 

United States Bureau of Standards. Miscellaneous Publi- 
cation No. 141. Report of the National Screw Thread 
Commission. Revised 1933. Washington: Super 
intendent of Documents. [Price 15 cents.] 

Engineering Workshop Principles and Practice. 


By 


A. G. Roxsson. Fourth Edition. Manchester and 
London: Emmott and Company, Limited. [Price 
7a. 6d. net.] 

The Motor-Ship Reference Book for 1934. London: 
Temple Press, Limited. [Price 5s. net.] 

The British Journal Photographic Almanac, 1934. Edited 


by Georcr E. Brown. London: Henry Greenwood 
and Company, Limited. [Price 2s. net.] 

Department of Scientific and Industrial Research. Water 
Pollution Research. Summary of Current Literature. 
Vol. VII. No. 1. January, 1934. London: H.M. 
Stationery Office. [Price 2s. net.] 

Smoke and the Atmosphere. Studies from a Factory Town. 
Manchester: University Press. [Price 7s. 6d. net.] 
Reinforced-Concrete Arch Design. By G. P. Mannina. 
London : Sir Isaac Pitman and Sons, Limited. [Price 

12s. 6d. net.) 

First-Year Engineering Science, Mechanical and Elec- 
trical. By G. W. Brrp. London: Sir Isaac Pitman 
and Sons, Limited. [Price 5s. net. 

The Journal of the Institute of Metals. 
1933. Edited by G. SHaw-Scorr. 
of the Institute. 

Department of Scientific and Industrial Research. Building 
Research. Technical Paper No. 15. Temperature 
Rise in Hydrating Concrete. London: H.M. Stationery 
Office. [Price ls. 3d. net.] 
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Tue LystrruTion oF Water ENGINEERS.—The thirty- 
ninth summer general meeting of the Institution of Water 
Engineers will be held at Birkenhead from May 23 to 26. 
The meeting will open at 10.30 a.m. on May 23 when an 
official welcome will be extended to the Institution by the 
Mayor of Birkenhead. The retiring president, Mr. J. R. 
Fox, will install the new president, Mr. R. F. Baker, who 
will read his ena address, after which a paper 
by Mr. W. T. Halcrow, on “* The Deterioration of Concrete 
due to Moorland Water, and Some Problems of the 
Design of Dams Arising Therefrom,”’ will be discussed. 
At 2.30 p.m., two further papers, namely, ““ The Pumping 
of Rural Water Supplies, Its range of Application and 
Economics, with Special Reference to the Source of 
Power,” by Mr. H. R. Lupton: and “ The Preston 
Aqueduct Tunnels,” by Mr. E. C. Oakes, will be dis- 
eussed. The annual dinner of the Institution will be 
held at the Adelphi Hotel, Liverpool, at 7 for 7.30 p.m. 
Visits will be paid to the Cross Hill Reservoir of the 
Birkenhead Corporation and to the Chester Waterworks, 
on May 24, and to the Alwen Reservoir of the Birkenhead 
Corporation on May 25. An optional visit tothe Aubrey- 
Street Pumping Station of the Lavenpost Corporation have 
been arranged for May 26. Application forms should ‘be 
returned to secretary of the Institution, Parliament 





Mansions, Westminster, 5.W.1, not later than May 9. 
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PERSONAL. 


Messrs. WapkKIN AND Company, Green-lane Works, 
Leicester, have removed their London office from 165, 
Queen Victoria-street, E.C.4, to 89, Kingsway, W.C.2. 

Mr. Ratpx Mopsesxr and Mr. F. M. Masrers, 12), 
East 38th-street, New York, U.S.A., inform us tha: 
Mr. Montcomery B. Case has ome associate:| 
with them in their professional work and that the nanv 
of the Corporation has been changed from Messr~ 
Modjeski, Masters and Case, to Messrs. Modjeski 
Masters and Case, Inc. 

Mr. A. Avison, A.M.I.Mech.E., has been appointe«| 
sales ger to M David Brown and Sons 
(Huddersfield), Limited, Huddersfield. Mr. Avison 
has lately held the position of London manager to tly 
company. 

Messrs. THe AssociaTED EQuIPpMEeNT Compan) 
Loarep, Southall, Middlesex, inform us that an 

ment has been concluded between themselves an! 
essrs. Societa Italiana Ernesto Breda, which covers 
future co-operation between the two companies in tly 
manufacture of A.E.C. products in Italy and the Italian 
colonies. 

Dr. 8S. L. Pearce has been appointed a member «0! 
the Fuel Research Board of the Department of Scient iti: 
and Industrial Research. The appointment is for « 
period of four years as from April 1, 1934. 

Messrs. HEENAN AND FrovupE, LimiTreD, Worcester, 
have acquired, as from February 1, the rights of manu 
facture and sale of the automatic wire-forming machines, 
and automatic strip blanking and forming machines 
(Ward’s patents) previously made and marketed |) 
Messrs. James Ward (Worcester), Limited, Eagle Works 
Broad-street, Worcester. 

Lrevt.-Cout. L. F. R. Fett, D.S8.0., O.B.E., M.! 
Mech.E., F.R.Aé.S., has taken up the position of chic! 
engineer, (aircraft engines) with Messrs. Armstrong 
Siddeley Motors, Limited, Coventry. 

Messrs. Bruce PEEBLES AND Company, LiMirep. 
Edinburgh, 5, inform us that their Manchester office is 
now at 2, Brazil-street. The office, as formerly, will lx 
under the control of Mr. G. G. L. Preece, M.I.E.F., 
M.1.Min.E. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel—To what extent the local industria! 
position has improved can be gauged from the fact 
that the city’s roll of unemployed now totals unde: 
40,000. This figure is the lowest for ten years. Anothe: 
satisfactory feature is the increased activity at depart- 
ments devoted to the production of all kinds of railway 
rolling stock. While the bulk of the work coming to 
hand is on home account, there is a definite tendency for 
overseas railways to place contracts with greater fre« 
dom, which is most encouraging. For months the 
volume of foreign business executed by local works has 
been trifling as compared with ‘that of five years 
ago. Many firms have experienced difficulty in keep 
ing plants operating even at much reduced capacity 
Increased tonnages of ship steel forgings and castings 
are being sent from this area to associated shipyards. 
Sheffield’s share of the heavy steel work for the giant 
Cunarder was completed and delivered before the sus 
pension of building was ordered. The city, however, 
should gain further benefit by supplying the various 
descriptions of furnishings required. It is probabl 
that many of these products will be of stainless stec! 
The Russian market in high-speed and tool steel is 
opening out, and several contracts have been placed witli 
local firms. The call for electrical plant was never more 
substantial. This is largely due to important development 
schemes in this country and abroad. Obsolete plant is 
being scrapped and new and more powerful equipment 
installed. At present Sheffield Corporation are taking 
more electricity from the Grid than they are supplying 
to it. To save the city from becoming classified as a 
second-rate station, the Council have agreed to an 
expenditure of 770,0001. on extensions and new plant. 
When the new plant is in operation, Sheffield will b« 
able to generate sufficient electricity to make it self 
supporting, and to supply current rather than take it 
Rising outputs are being accounted for by makers of 
stainless steel and heat and acid-resisting materials 
Increased activity is reported at works producing aircratt 
engine parts. Seasonal trade in agricultural machinery 
and parts is heavier than for many years past. The tool 
trades are gaining —_ ~ but in one or two sections 
weakness still persists. The raw and semi-finished steel 
branches are remarkably well employed. Business 
shows no signs of slackening. On the contrary, some works 
have found it necessary to put additional plant into 
operation. 

South Yorkshire Coal Trade.—The position of the coa 
trade as a whole has been consolidated. Unsatisfactor) 
features exist, but the general demand shows an upwar« 
tendency. This applies particularly to the consumption 
of industrial fuel. Iron and steel works are buying on 
a larger scale than for some months past. Increased 
consignments of small coal are being sent to the wool 
textile districts, while activity at brickyards has helped 
to improve the position. Gas coal is a quiet line. The 
house-coal market is fairly active. Foundry and furnace 
coke make headway, while gas coke moves steadily at 22s. 
to 35s. per ton f.o.b. Humber ports. Quotations are: 
Best branch hand-picked, 27s. to 28s.; South Yorkshir 
best, 22s. to 24s. ; Derbyshire best house, 21s. to 23s. 64. ; 
Derbyshire best brights, 17s. 6d. to 19s. 6d.; best 
screened nuts, 17s. to 18s.; small screened nuts, 16s. 
to 17s.; Yorkshire hards, 17s. to 18s. 6d. ; Derbyshire 
hards, 17s: to 188.-6d.; rough slacks, 6s. to 9s.; nutty 

















slacks, 7s. to 8s. 6d.; and smalls, 5s. 6d. to 6s. 6d. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEsBRouGH, Wednesday. 


The Cleveland Iron Trade—No improvement in 
overseas demand for Cleveland pig-iron can be reported, 


and sales to Scotland are less easily effected than of 
late, owing to more extensive use of Scottish iron specially 
manufactured to suit purposes for which Cleveland pi 

is used. A large proportion of the limited make o 
Cleveland iron continues to go into direct use in its 
molten state, at producers’ own consuming departments. 
Local and other home buyers do not hesitate to pay 
the fixed minimum prices and a steady trade is passing, 
mostly with North-East Coast users. Stocks are virtually 
non-existent. Export quotations are still a matter of 
individual negotiation and difficult to ascertain definitely. 
For other business, No. 3 g.m.b. is 67s. 6d. delivered 
here, 698. 6d. delivered to North of England districts 
beyond the Tees-side zone, 67s. 3d. delivered to Falkirk, 
and 70s. 3d. delivered to Glasgow. No. 1 grade of iron is 
at : premium of 2s. 6d., and No. 4 foundry at a discount 
of Is. 


Hematite.—Accumulations of hematite pig at makers’ 
yards are fully sold and are steadily decreasing. In 
this branch also, iron is still offered to customers abroad 
at several shillings per ton below recognised market 
rates for other trade, but the concessions are insufficient 
to compete with Continental makes in foreign markets. 
lees-side consumers are taking larger supplies than 
recently, and deliveries to Sheffield and to the Midlands 
keep on quite a good scale. A steady home business 
is reported at fixed minimum figures to stipulated zones. 
No. 1 East Coast hematite is 68s. to local users, 74s. to 
77s. to various parts of Yorkshire, 70s. to Northumberland 
and Durham, and 75s. to Scotland. 


Foreign Ore.—Consumers of foreign ore have little 
oceasion to buy and merchants are not keen to sell on 
terms obtainable. Hence transactions are confined to 
very ew limits. Best rubio is put at 16s. 6d. to 17s. 
c.i.f. Tees. 


Blast-Furnace Coke.—Local users of Durham blast- 
furnace coke are well placed as regards supplies for some 
months and are disinclined to enter into further forward 
contracts. Good medium qualities of blast-furnace coke 
are quoted 20s. delivered to works in the Tees-side area. 


Manufactured Iron and Steel.—Tonn output in 
several semi-finished and finished iron and steel depart- 
ments is heavy and promises to increase. Manufacturers 
of constructional steel have substantial contracts to 
execute, producers of railway requisites are busier than 
for a considerable time, and the outlook for departments 
dependent on shipbuilding is better than of late. 
Moderate home sales of sheets are reported, but export 
demand continues very quiet. Among the principal 
market quotations are :—Common iron bars, 91. 15s. ; 
best bars, 101. 58s.; double best bars, 101. 15s.; treble 
best bars, 111. 58.; packing (parallel), 8l.; packi 
(tapered), 101.; steel billets (soft), 5. 128. 6d.; stee 
billets (medium), 71. 28. 6d.; steel billets (hard), 
il. 12s. 6d.; iron and steel rivets, 11/. 10s.; steel ship 
plates, 82. 158.; steel angles, 81. 7s. 6d.; steel joists, 
8. 158. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 9I. for smaller lots ; fish plates, 
121. 108.; black sheets (No. 24 gauge), 10/. 5s. for 
delivery to home customers, and of 5s. f.o.b. for ship- 
ment abroad ; and galvanised c ated sheets (No. 24 
gauge), 12%. 15s. for delivery to home customers, and 
ill. 5s. f.0.b. for shipment overseas. 


Scrap.—There is little demand for iron and steel scrap, 
consumers being heavily bought. Supply is plentiful 
and values tend downward. Light cast-iron is no more 
than 465s. ; machinery metal, 


d3s. ; 


heavy cast-iron, 50s. ; 
and heavy steel, 47s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
_ Carmarthen Town Bridge-——Some months ago the 
Carmarthenshire County Council, having failed to induce 
the Ministry of Transport to agree to their scheme, 
involving an outlay of 91,3001., for a new bridge at 





Carmarthen Town, took steps to repair the old bridge 
that had been closed to vehicular traffic, sufficiently to | 
enable it to be used in conjunction with the one-way | 
temporary bridge until a satisfactory way out of the 
controversy could be found. It is now announced that | 
the Ministry of Transport have agreed to discuss the 
questions anew with another deputation. The County | 
Couneil own the old Castle and Castle Hill, and desired | 
to effect in their scheme a big improvement, carrying 
the main road over the railway, thus doing away with 
the level crossing, and over the River Towy, continuing | 
by arches an easy gradient emerging on Castle Hill, and | 
obviating the present steep and tortuous road. The | 
Ministry of Transport were willing to agree to a modified | 
scheme to cost 75,1601. and to make a special grant | 
covering most of the cost, but required the bridge to| 
return to quay level on the town side. The local autho- | 


County Council to widen this beautiful bridge, declared 
that public safety must take precedence over other 
considerations. 


Oil Pollution an International Question.—At a meeting 
of the Bristol Channel Pollution Advisory Council it 
was stated that oil pollution in the Bristol Channel was 
diminishing but was still serious, and as it seemed that 
sea pollution could only be prevented by international 
action, the Council decided to appeal to the Government 
to act through the League of Nations. On the subject 
of river and estuarial pollution, it was stated that 
washi from collieries, effluents from tinplate and 
other works, road washings, garage and other industrial 
wastes, seriously affected the Burry and other estuaries 
into which the sewers and streams emptied. It was 
decided to appeal to the Ministry of Health to establish 
joint committees, with powers to take action necessary 
to prevent such pollution. 


Gower Water Supply.—In view of the small population 
and the rural character of the peninsula of Gower, the 
rural council are finding difficulty in planning their 
water scheme, which the recent drought proved was so 
necessary. The council will probably ask the Ministry 
of Health for a special grant of 75 per cent. of the cost. 


Mines Drainage Scheme.—There appears to be every 
intention of proceeding with a great scheme for the 
drainage of the South Wales coal-field on the lines 
a by Coen J. Macleod Carey, H.M. Inspector 
of Mines, Cardiff, when he gave his presidential address 
to the South Wales Institute of Engineers. A South 
Wales Coalfield Drainage Committee, composed of 
influential coalowners and mining engineers, has been 


formed, and offices have been established in Park-place, | 


Cardiff. The chairman is Mr. Evan Williams, and the 
secretary, Mr. Jestyn R. Williams. An expert committee, 
with Mr. F. Llewellin Jacob as chairman, has been 
appointed, and a report is expected in about three 
months. The scope of the scheme has been widened, 
and the cost is expected to be about 2,000,0001. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—With the resumption of activity at 
consumers’ works after the holidays, conditions in the 
North-Western iron and steel and heavy-engineering 
circles are brighter, and deliveries have practically 
reached their pre-Easter scale. Although there is 
no extensive buying in the foundry-iron market, at the 
moment, it is confidently anticipated that a general 
buying movement will be experienced shortly. Many 
commitments, it is reported, will shortly expire, and 
now that rates seem stabilised for some time to come it is 
expected that they will be replaced by new contracts 
for deliveries over a number of months. Business in 
light steels has scarcely reached the level maintained 
before the break, but improvement is looked for in the 
next week or two. Heavy steels, however, are still in 
poor demand, and little change is anticipated until the 
outlook of consumers brightens considerably. 


North-Western Hematite Trade.—Although the output 
in the Cumberland and North Lancashire hematite pig- 
iron trade is now 2,000 tons per week greater than a 
month ago, little if any iron is left for stock, so heavy 
are current de . Local steel centres are absorbing 
the bulk of the make, and, in addition, Midland and 
South Wales customers are taking considerable quan- 
tities, and to: to Scotland and the Continent have | 
been heavier in the past few weeks. Steel manu- 
facturers in the district, too, are well placed and have 
on their books sufficient work to ensure maintenance of 
operations for several months at their mills, which are | 
now working to full capacity. At Workington, extensive | 
orders are being executed for Scottish tube-makers, and | 
contracts for railway materials are being carried out both | 
there and at Barrow. 


Foundry to Close.—It is announced that Messrs. | 
Joseph Foster and Sons, Limited, Preston, are closing | 
their Soho foundry temporarily. At present about | 
50 men are employed there, but work will be found | 
for most of them at the firm’s other establishments in | 


Preston and Blackburn. 














Tue InspecTION oF Goops VexIcLEs.—The Minister | 
of Transport informs us that he proposes to introduce | 
on May 1, 1934, the system of inspection of goods | 
vehicles authorised by the Road and Rail Traffic Act, 
1933. It will be recalled that under Section 17 of that 
Act, certifying officers and examiners appointed by the | 
Minister may inspect any goods vehicle, and, if it appears | 
unfit for service, they may prohibit its use on the road | 
for the carriage of goods until defects have been remedied. 
Certifying officers and examiners are not empowered | 
to stop a vehicle in motion on the road, but they may | 
at any reasonable time enter premises on which they | 
have reason to believe that a goods vehicle is kept. 





THe GusTAVE TRASENSTER MEDAL.—L’Association 
des Ingénieurs Sortis de L’Ecole de Liége has awarded | 


| of little account. 


| tons. 





rities would be left to make a new entrance to the town| the Gustave Trasenster Medal for 1934 to Marchese 
at some further time. The County Council now hope to| Marconi. The medal was presented at a special meeting, 
convince the Ministry that their scheme is the only | held on February 18, to the Italian Consul at Liége, who 
really effective one, and the more economical as well. | received it on behalf of his eminent fellow countryman, 
If they can succeed in this and obtain the grant, the | who was unavoidably absent. The Trasenster Medal was 
’pproach to Carmarthen town on the only main road | founded in 1932 to perpetuate the memory of Mr. G. 
will be a very fine one. Another bridge scheme of the | Trasenster, Président-Général of the Association, and a 
Carmarthenshire County Council is that for the widening | director of La Société Anonyme d’Ougrée-Marihaye. 
of Spudders. Bridge,” Trimsaran. There was lately a| The medal is awarded annually to a scientist of inter- 
atal accident at this . bridge, the road width of which is | national reputation. The recipients for 1932 and 1933 
only 7 ft.6in. Wlanelly Rural Council, in pressing the | were Mr. Le Chatelier and Mr. Branly. respectively. 


NOTICES OF MEETINGS. 


InsTITUTION oF ELxectricaL ENGInEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “‘ Experience with, and 
Problems Relating to, Bottom Bearings of Electricity 
Meters,”’ by Mr. G. F. Shotter. 

Royat Instrrvtion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘The Problem of the Tidal Estuaries : 
Forecasting by Working Models,”’ by Mr. A. H. Gibson. 
Friday, April 20, 9 p.m. ‘‘ Cosmic Radiation,” by 
Mr. P. M. 8. Blackett. 

InstrruTiIon oF Crviz ENcrngeers.—Tuesday, April 17, 
pF en Great George-street, S.W.1. Ordinary Meeting 
Adjourned discussion on the four Sydney Harbour 
Bridge papers. Wednesday, April 18, 6 p.m. Informal 
Meeting. ‘‘ Development of the Use of Crude Oil in 
Place of Petrol Spirits for Power Production,” by 
Mr. A. E. L. Chorlton. 


INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Thursday, April 19, 7.30 p.m., Municipal 
College, Portsmouth. Informal Meeting. London: 
Friday, April 20, 6 p.m., Storey’s-gate, 8.W.1. General 
Meeting. ‘‘ Gas Works Practice,’”’ by Mr. F. M. Birks. 

Norru-East Coast InstrruTion oF ENGINEERS AND 
SuarpsurLpErs.-—Tees-Side Branch : Thursday, April 19, 
7.30 p.m., Cleveland Scientific and Technical Institution, 
Corporation-road, Middlesbrough. ‘“‘ A Review of Oil- 
Engine Air-Charging and Fuel-Injection Systems,” by 
Mr. W. 8. Burn. Institution: Friday, April 20, 6 p.m., 
Mining Institute, Newcastle-upon-Tyne, ‘‘The Arc- 
form Ship: Trials and First-Voyage Performances,”’ by 
Sir Joseph W. Isherwood, Bart. 





For meetings of other Societies, and of Junior Sections, 
| see page 2 of Advertisements. 








NOTES FROM THE NORTH. 

Griascow, Wednesday. 
Scottish Steel Trade.—A fairly healthy state prevails 
| at present in the Scottish steel trade, more particularly 
| on the heavy side, because of the recent improvement 
b- the shipbuilding industry. Specifications for ship 
| plates and sections have been more numerous during 
| the past few weeks, and production has been very satis- 
| factory generally. The general demand for steel materials 
| from the engineering and other trades has also improved, 
| and the outlook has a much brighter appearance. In 
the black-steel sheet trade the scarcity of export orders 
for the lighter gauges is rather keenly felt, but the home 
demand for the heavier gauges is keeping up well. Prices 
remain unchanged and are as follows :—Boiler plates, 
91. per ton; ship plates, 8/1. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black-steel sheets, $ in., 81. 10s. 
per ton, and No. 24 gauge, in minimum 4-ton lots, 
10/. 5s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 12I. 15s. per ton, in minimum 4-ton lots, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
| Scotland malleable-iron trade show little change, and 
there is an absence of life in the business which is going 
through. The competition from the Continent is still 
very keen, and producers of re-rolled steel bars are 
likewise suffering from the same thing. They also are 
very quiet. The following are the current market 
quotations :—Crown bars, 9. 15s. per ton for home 
delivery and 9. 5s. per ton for export; and re-rolled 
| steel bars, 8/. 12s. per ton for home delivery and 7l. 108. 
per ton for export. 

Scottish Pig-Iron Trade.—The demand for Scottish 

ig-iron, which has been much better of late, is fairly 
well maintained this week, and good deliveries of basic 
and hematite iron are general. The improvement is 
confined to the home trade, as the export tonnage is still 
The number of furnaces in blast 
remains at 14. Prices show no change and are as 
follows :—Hematite, 71s. per ton, delivered at the steel 
works; and foundry iron, No. 1, 72s. 6d. per ton, and 
No. 3, 70s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment 





of 


| Scottish pig-iron from Glasgow Harbour for the week 


ending last Saturday, April 7, only amounted to 219 
Of that total, 200 tons went overseas and 19 tons 
coastwise. During the corresponding week of last year 
the figures were 31 tons overseas and 91 tons coastwise. 

The New Cunarder.—Work on the new Cunarder under 
construction at Messrs. John Brown and Company’s yard 
at Clydebank is now getting into full swing. When the 
re-start on the vessel commenced last week the number 
of workmen who found employment was only several 
hundreds, but as the preliminary operations got advanced 
more men were engaged, and now about 1,000 workers 
are in action on the big liner, and more are likely to be 
started almost daily as the work on the vessel progresses. 
Messrs. Brown’s yard is quite a hive of industry at present, 
as the employees number about 2,500. 








BreMincHaM Works OF AMERICAN MACHINERY MANU- 
FACTURERS.—The City of Birmingham Information 


Bureau, Council House, Birmingham, has recently 


| announced that Messrs. The Cincinnati Milling Machine 


Company are shortly to manufacture their products in 
Birmingham. Work has commenced on the erection of their 
factory on a three-acre site on the Pype Hayes industrial 
centre ; the first section of the factory has a ground floor 
area of 30,000 sq. ft., and is expected to be completed by 
| June. The factory is being built by Messrs. E. J. Smith 
| (Bidford), Limited, Birmingham. The sales side of the 
| business, we understand, will continue to be handled by 
| Messrs. Charles Churchill and Company, Limited. 
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THE TURRINELLI TROLLEY ‘BUS. 


ALTHOUGH a system of trolley "buses was in operation 
in Milan as early as 1906, this form of transport has, 
until recently, made little progress in Italy. The 
strong encouragement given by the Government 
of that country in the last few years to the development 
of water power resources has, however, 
led to renewed efforts made to introduce the 
system. The power obtainable is so great that it will 
probably be possible in the future almost to eliminate 
the use of imported fuels wherever electric power is 
applicable. In towns, or the more densely-populated 
rural areas, trams or trolley "buses offer an alternative 
to vehicles operating on petrol or heavy-oil, and it 
is in this direction that the greatest changes may be 
anticipated 

In Exoryeertne, vol. cxxxiii, page 186 (1932), we 
described a battery vehicle introduced by Dr.-Ing. 
Gino Turrinelli, of 2, Via Berchet, Milan, and it was 
mentioned at the time that many of the special features 
of this vehicle were applicable to trolley Since 
our description was published, the design of a trolley 
‘bus chassis has been carefully studied, and a consider- 
able amount of experimental work has been carried 
out, with the result that a "bus, illustrated in Figs. 1 to 3 
annexed, has been developed with a number of special 
and interesting features. The basic principle under- 
lying the design is to ensure efficient and uninterrupted 
contact between the collector, whether wheel or shoe, 
und the overhead line, with a much lower pressure 
than has hitherto been customary. While it is evident 
that a reduced pressure will result in lower maintenance 
costs, it is also claimed that it lowers the cost of the 
lines by rendering possible an increase in the distance 
between the poles 

It is evident that a light pressure between 
collector and line would sufficient if the vehicle 
was travelling on a perfectly smooth road, so that the 
collector was never subjected to shock, and the aim 
f the designer of the Turrinelli vehicle has been to 
approach this condition by ensuring that, so far as 
possible, the effects of road irregularities are absorbed 
The special design of the 


its natural 
being 


"buses. 


very 
be 


in the suspension system. 


rear axle, already described in connection with the 
hattery vehicle, and_ illustrated in the article 
referred to, is particularly favourable in _ this 
respect, as it relieves the springs of all stresses 


other than those due to the weight of the frame and 
superimposed structure. The springs can therefore 
be designed solely from the point of view of eliminating 
road shock. Actually, in the trolley there 
are two rear axles of the battery-vehicle type, mounted 


*bus, 


in the manner shown in Figs. 2 and 3. It will at 
once be seen that the arrangement adopted permits 


of springs of nearly twice the normal length being 
employed, as the length is in no way limited by the 
distance between the axle centres. The effective 
length of the springs can be varied very simply to 
suit the vehicle load by moving the end-supporting 
blocks along the horizontal arms. Another important 
feature of the bogie arrangement is that, since each 
of the four wheels is driven by an independent motor, 
no form of differential is necessary, and each wheel is 
free to rotate without any tendency to slide on the 
road surface when the vehicle is negotiating a curve. 
In a four-wheeled vehicle, the virtual centre when 
travelling round a curve lies on a prolongation of the 
two front stub axles and of the rear axle, but as in a 
rigid six-wheeler the two rear axles are parallel, there 
cannot be such a common point. One or other pair 
of rear wheels must therefore skid laterally, to the 
detriment of the tyres. This defect is overcome in the 
Turrinelli vehicle by mounting the rear axles in such 
a way that they are free to move laterally with respect 
to one another while remaining parallel. As a result 
of this freedom, when the vehicle is negotiating a curve, 
each pair of rear wheels follows a natural path and 
lateral skidding does not occur, since such skidding 
will only take place if one axle is forced to move 
laterally, in following the path imposed by the other 
two axles, due to its being anchored to the frame. 
Actually, the lateral freedom is limited to 4 in., 
this is sufficient to negotiate the minimum turning 
cirele. However perfect the springing arrangements may 
be, distortion of the chassis frame is bound to occur 
when any one of the wheels encounters a road irregu- 
larity, and to prevent this distortion being communi- 
cated to the body, to which the trolley poles are 
attached, a special system of body mounting is 
employed. The body, which is a self-contained metallic 
structure, is fixed to the frame at one point only by 
means of a ball joint. A number of other contact 
points are provided along the frame, and in general 
the body is resting upon two of these, in addition 
to the fixed point, while the vehicle is in motion, the 
particular two points of contact varying as the frame 
distorts. The same principle is employed in the 
mounting of the trolley poles on the body itself. 
Tests were carried out recently with a Turrinelli 
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TURRINELLI TROLLEY ’BUS. 
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trolley "bus on the line of the Azienda Tranviaria) trolley pressure. 


Municipale of Milan, these tests showing that the 
claims made for the design were justified. On a 
section of the road which had been left in very bad 
condition for experimental purposes, a speed of 
25 m.p.h. was attained without exceeding a trolley 
pressure on the wires of 19 Ib., whereas we understand 
that in these conditions the pressure usually exceeds 
40 lb. On roads in average condition, a speed of 
35 m.p.h, was reached without exceeding the same 








“SENGINGIAING” 


This "bus has seating capacity for 
27 persons, together with 33 standing. The total 
unladen weight is 8,000 kg. (17,640 Ib.), and the overall 
length is 9-6 m. (30-5 ft.). The overall width is 
2-3 m. (7-54 ft.), and the floor height (unladen) 15 
0-8 m. (2°62 ft.). The four motors each have 4 
continuous rating of 20 h.p. with a one-hour rating 
of 30 h.p. It will, of course, be appreciated that 
the factors which enable a low trolley pressure to be 
employed result in increased comfort for the passengers. 
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THE VELOX STEAM GENERATOR. 


Tue development of steam boiler design in recent 
years has been remarkable both in respect of the 
great increases in working pressures and in the 


Our readers will remember the controversy 
excited in 1932 and 1933 by the proposals and claims 
put forward by Messrs. Brown, Boveri and Company 
for their Velox steam generator, in which an 
evaporator of novel design is combined with a gas 
turbine operated by the products of combustion, 
this providing most of the power required to drive 
a turbo compressor which delivers air to the com- 
bustion chamber at a pressure of about 20 Ib. per 
square inch. The controversy, to which our corre- 
spondence columns bore voluminous testimony, 
centred round the statement that—at any rate, in 
that type of Velox generator in which combustion 
took place in a series of explosions—the heat con- 
tents of the steam delivered from the generator 
could under ideal conditions actually exceed the 
calorific value of the fuel consumed. 

With interest previously aroused in this way, it 
was naturally to be expected that the first public 
announcement in this country of the actual perfor- 
mance of Velox generators would be an occasion of 
great interest and the presentation of a paper on 
“The Velox Steam Generator,” by Mr. M. G, 
Swallow, before the North Western Branch of the 
Institution of Mechanical Engineers, in Manchester, 


8. 


of criticism. Can it be that this is to be taken as an 
acknowledgment of the soundness of the principles 
upon which the Velox boiler is designed? The 
audience was normal in numbers and representative 
in its composition, yet only one speaker referred 
to the claim of “‘ more than 100 per cent, efficiency,” 
and he did so only to regret that the excitement 
which he had anticipated had not materialised. 
Perhaps it is as well that, instead of a debate on 
thermodynamic abstractions, the discussion on 
such a paper should centre as it did round the 
practical questions of serviceability, reliability, 
and the mechanical soundness of the plant. It 
was, however, disappointing in that the manufac- 
turers or users of large high-pressure boilers were 
not represented in the debate. 

The explosion-type Velox boiler was described in 
ENGINEERING, vol. cxxxiv, pages, 539, 688, 690 
and 716, and W. G. Noack, in a long letter in our 
issue of January 13, 1933, described its thermo- 
dynamic cycle, which was also discussed in an 
article by Dr.-Ing. O. Kliisener, of the V.D.1. (Enar- 
NEERING, August 18, 1933). It was the constant- 
pressure type of generator which was dealt with 
in Mr. Swallow’s paper, which we hope to reproduce 
in abstract, with the discussion referred to above 
at an early date, the principal feature of the paper 
being the description of plants which have been in 
actual industrial service and of the test results and 
operating experiences. 

The design is characterised by very high rates of 
flow, particularly of the gas in the tubes of the 
evaporator, superheater, and economiser. The 
rates of water circulation are also high, but on the 
gas side extraordinary velocities up to 900 ft. per 
second (which can perhaps be better imagined by 
expressing it as over 600 miles per hour) are 
employed. Ever since the classic work of Osborne 
Reynolds and later of Nicolson, the value of high 
speeds has been recognised; but we believe the 
Velox boiler to be the first practical attempt at 
such speeds as those quoted, some three times the 
speeds investigated by the latter worker. It follows 
that very high rates of heat transmission are realised, 
the evaporator performance being in the region of 
100 B.Th.U. per hour per square foot, or about 
10 times the average transmission rate through 
the heating surface of a typical water-tube boiler. 
The attainment of these high speeds of flow, while 
at the same time securing high efficiency, is made 
possible by the production of the requisite pressure 
of air by means of a turbo-compressor driven by a 
gas turbine, through which the products of combus- 
tion pass after they leave the superheater and 

before they enter the economiser. The gas turbine 
is able to provide nearly all the power absorbed 
by the compressor, so that the power consumed by 
a separately supplied motor or auxiliary steam 
turbine is small. 

In the discussion which followed, one speaker 
gave the results of calculations made by a Manchester 
firm in 1926, which related to a very similar system 
as far as the gas turbine and air compressor were 

concerned. The figures cited were in reasonable 

agreement with those actually obtained in tests 

of the Velox plant. But the investigation on paper 
does not appear to have been followed up by the 

construction of any experimental appliances, 

though it was not suggested that the calculated 

results were unpromising. Possibly this is a further 
instance of the unhappy knack we so often seem 

to have in this country of leaving the development 

of new designs to foreign firms. 

The Velox boiler, already being built in sizes 

having outputs up to 120,000 Ib. per hour, shows, 

Mr. Swallow stated, efficiencies of over 90 per cent., 

even after allowance is made for the power consumed 

by auxiliaries. Not only is this coupled with high 

outputs, but maintenance of maximum efficiency 

is possible over a very wide range of loads. 

The starting up of the generator from cold until 

delivery at full output and pressure, is a matter 

of only a few minutes, and Mr. Swallow described 

how the control of the plant to meet varying demands 

was automatic, and simple compared to the systems 

required with normal type boilers, where automatic 

control is employed. 

A vital point which suggests itself in such a 





generator is the durability of the evaporator tubes 
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with furnace gases flowing through them with such 
« prodigious velocity. The reply to a question 
hearing on this, indicated that inspection after 
months of service, though the tubes were of ordinary 
mild steel, showed no evidence that erosion will 
be rapid. To the high rate of flow of gases and of 
water, and, for the latter, to the circulation over 
the heating surfaces of about ten times the amount 
of water evaporated, is attributed conspicuous 
freedom from trouble due to deposits on the sur- 
faces. It is possible that freedom from corrosion 
in the steel tube economiser, though the gases may 
be cooled to the dew point, may also be attributable 
to the same cause. It is of critical importance that 
this claim to immunity from deposit should be verified 
over a long period, for it does not appear to be 
possible to obtain access to the water side of the 
evaporator tubes for cleaning. 

In the discussion a speaker referred to the possible 
lield for the Velox boiler in iron and steel works 
where blast-furnace gas is available, and after 
speaking of the displacement of the large gas engine 
by the steam turbine and gas-fired boiler, described 
the Velox boiler as a further advance in the direction 
of progress. On the important question of cost, it is, 
ulmitted that the first boilers made were expensive, 
und it is stated that it is unlikely that the Velox 
boiler will cost less than the water-tube type. 
Whether the compensations in the way of reduction 
in size and cost of buildings and foundations will 
wive it a definite advantage in this direction remains 
for the future to decide. 

The facts recorded in Mr. Swallow's paper, and 
the reception it was given, all go to show that in 
the at present exceedingly active field of steam- 
venerator design, in which numerous innovations 
of originality are being tried, the Velox 
boiler is a competitor not to be despised, and its 
will be watched with interest whatever 
thermodynamic argument may suggest. 


yreat 


Progress 








DICTATORSHIP ECONOMICS. 


Tue world business depression from which we are 
now fortunately, albeit all too slowly, emerging, 
has for many extraordinary 
developments in both the economic and _ political 
spheres. One of the most significant of these is the 
yreat impetus which has been given to Govern- 
mental interference in industry and trade. The 
principal argument used in justification of this 
tendency is the necessity for the orderly planning 
of the economic system. It is urged that the free 
play of economic forces which obtains under a 
system of private enterprise must inevitably set up 
recurring disequilibria, with disastrous repercussions 
on the social and industrial systems, and that 
therefore Government must step in and enforce the 
requisite system of co-operative organisation. We 
have travelled a long way from the days of laissez 
faire, and to-day we have grown so accustomed to 
hearing of the virtues of economic planning that 
there exists a tendency to overlook the dangers 
inherent in this new school of economic thought. 
The fact that, in practice, economic planning 
frequently connotes Governmental interference in 
business On an increasing scale is one of the most 
striking of these dangers. In theory this corollary 
should not necessarily follow ; whatever may be the 
ulvantages of economic planning (and there can 
be no doubt that they do exist) they ought to be 
capable of achievement with the minimum of 
(Giovernmental interference. Unfortunately, the 
history of the past few years suggests that it is not 
working out that way in practice. That the world 
of to-day is more nearly an economic unit than ever 
before is a commonplace, but conditions, both 
economic and political, differ widely in different 
countries, and to that extent the manner and degreé 
of Government interference in industry is showing 
variations. The particular economic policies pur- 
sued in their domestic affairs by the Governments 
of Russia and Italy have for a considerable period 
been the subject of much interest to outside observers, 
while during the past twelve months the unpre- 
cedented actions of the Roosevelt Administration 
in the United States have proved of serious 
importance not only to America but to the world 
asa whole. 


been responsible 
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countries the political régime is that of a dictatorship, | industrialists and others, declared that it is not the 


absolute in the case of Russia and Italy, limited in 
the United States. 


While the political situation | 


in America is vastly different from that in either | 


Russia or Italy, it nevertheless remains a fact that | 
during the past twelve months the Administration | 


has possessed many of the attributes of a dictator- 
ship, whatever the future may bring. 

The latest example of dictatorship economics is 
afforded by Germany, where the Hitler Government 
has recently promulgated a law to prepare the way 
for the organic reconstruction of German trade and 
industry. The usual arguments are brought forward 
to explain and justify this measure. Dr. Kurt 
Schmitt, the Minister of Economics, declares that 
the new legislation is essentially constructive in 
purpose, as the intention is to co-ordinate the 
organisation of German industry and trade so as 
to bring it into harmony with the ideals of the Nazi 
co-operative state. There will certainly be a 
considerable amount of simplification, since the 
number of existing business associations is to be 
reduced. Under the new law, there are to be twelve 
groups comprising practically the whole of the 
German national economy, each of which is to have 
its appropriate association. The first six of these 
groups are directly connected with industry; the 
seventh represents foodstuffs, while the others are 
representative of such activities as handicrafts, 
commerce, banking, insurance and transport. The 
** leadership principle ’’ which dominates the present 
political system in Germany is now to be incor- 
porated in the organisation of industry and trade. 
This principle has already been applied to labour 
relations by the National Labour Act which was 
passed early in the current year. This Act provides 
that, within each undertaking, the employer as 
leader (Fiihrer), and his salaried and wage-earning 
employees as his followers (Gefolgschaft), shall work 
together to promote the objects of the undertaking 
and the common welfare of the people and State. 
The head of the undertaking is responsible towards 
his staff for all decisions affecting the business, and 
must seek to promote the welfare of his employees, 
who, in turn, must serve him with the loyalty upon 
which the works community is founded. 

The new economic reconstruction law empowers 
the Minister of Economics to appoint a leader for 
each of the twelve groups into which German 
industry has been divided. Each leader must 
himself be engaged in the particular branch of 
industry concerned. Herr Krupp von Bohlen, head 
of the Essen works, has been appointed leader of 
Group I representing coal, iron and steel; and 
Herr Blohm of Hamburg is leader of Group II 
representing machinery and electro-technology. In 
addition to the twelve group leaders, there is also 
a supreme leader for industry and trade in general, 
who is Herr Phillip Kessler, of the Bergmann Electric 
Company. There is to be nominal “democratic 
control” in that these group leaders (who are not 
to receive any salaries) are to present themselves 
each year for re-election by their associates; but 
this provision will prove to be of little, if any, value 
in practice, as the Minister of Economics has the 
power to re-appoint a leader, even against a vote 
of the group in question if he so desires. The 
outstanding characteristic of the new legislation is 
the wide range of powers conferred on the Minister 
of Economies, who, in addition to appointing the 
group leaders, is authorised to accept the group 
associations as the sole representatives of their 
particular branches of industry and trade. He has 
power to alter the regulations of these associations, 
to combine them, to liquidate them, and to compel 
outside concerns to take up membership. Provision 
is made for the imposition of penalties in cases 
where the Minister's instructions are not carried 
out, and it is also laid down that no compensation 
can be obtained against the Minister in respect of 
any loss suffered as a result of his decision. 

It is clear that this economic legislation gives the 
German Government extraordinary powers of inter- 
ference in, and supervision over, the organisation 
of the country’s economic activities. To what 
extent and in what measure this power will be 
exercised remains to be seen, but it is worthy of 
note that Dr. Schmitt, in a recent explanatory 





intention of the Government to disturb the compli- 
cated mechanism of the country’s economic machi- 
nery, or to eliminate private enterprise and honest 
competition, which will be needed in the future 
as in the past. The Minister stated that the justi- 
fication of private enterprise is that, by keeping 
economic forces active, it prevents stagnation and 
is a constant spur to new achievement ; it is essential 
to recovery, whether in the home or in the world 
market, upon which Germany as a highly indus- 
trialised country is specially dependent. While 
paying a tribute to the virtues of competition, 
however, Dr. Schmitt stresses the fact that the 
Government is convinced that it must be controlled 
and co-ordinated if the best results are to be achieved. 
Thus the intention of the new law is to regulate 
competition for the benefit of industry and the 
State as a whole. If business concerns are to be 
in a position to make their contribution to this 
objective they must belong to their appropriate 
business associations. ‘‘ Courts of Honour” are to 
have the right of decision regarding what does, 
and does not, constitute honest competition. These 
Courts are to be completely independent and to be 
equipped with the specialised technical knowledge 
required in the settlement of problems affecting an) 
particular industry. 

In view of the pre-eminent position occupied by 
cartels in the economic life of Germany, the views 
of the Minister of Economics on this subject are 
of more than usual interest. While he himself is 
opposed in principle to cartels and price-fixing 
schemes of any kind, he recognises that in certain 
branches of industry such schemes are essential 
under present conditions. This recognition on the 
part of the Minister of Economics will undoubtedly 
be welcomed by German industrialists, who have 
devoted so much of their time and energy to the 
creation of cartels for the purpose of obtaining a 
substantial measure of conscious control over the 
field of industry and commerce. In many respects 
these efforts have been attended with considerable 
success, with the result that industry is probably 
more highly cartelised in Germany than in any 
other country in the world. What effect the new 
legislation will have on the position of the cartels 
is impossible to say. The primary aims of cartels 
bear a striking analogy to the desiderata laid down 
by the Minister of Economics, namely, the co-ordi- 
nation of industry, the elimination of uneconomic 
competition, and the regulation of ‘‘ honest compe- 
tition.” As a rule the German cartels have 
endeavoured to attain these objectives through the 
media of the fixation of prices and allocation of 
quotas, which are obviously dependent for their 
success on the adhesion of the major proportion of 
the producers concerned. In this important respect 
the position of the cartels will be greatly strengthened 
as a result of the recent legislation. The fact that 
all business undertakings must now be members of 
their appropriate associations means that in future 
each economic group will be representative to the 
extent of 100 per cent. 

In his speech, Dr. Schmitt declared that hitherto 
there had been no method of compelling a business 
concern to join a particular association or to carry 
out its decision, nor had it been possible for the 
State to influence trading associations except for 
its right of supervising existing cartels. This right 
had been recently extended to enable the State 
to enforce the formation of cartels, but there was 
still no complete or systematic organisation in this 
field. 

The next few years promise to be of out- 
standing interest in Germany from the economic, as 
well as the political, point of view. No one can 
foresee the outcome, but it is pertinent to point 
out that, while the doctrine of National Socialism 
is held to be in favour of the small man and 
independent business unit, there appears to be 
little in the new law calculated to benefit the small 
business man at the expense of cartels or trusts. 
On the contrary, as already indicated, the latter 
form of co-operative organisation is likely to be 
strengthened, and to be assured of a considerable 
measure of independence in its practical every-day 
working so long as it conforms to the Government § 


speech to a distinguished gathering of German | idea of what is right and proper, 
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THE LATE SIR FREDERICK 
PALMER, K.C.M.G. 


Aut will agree that this country and the profession 
in general have lost one of the mostnotable engineers 
of the present day in the death of Sir Frederick 
Palmer, which, we deeply regret to state, resulted 
from an attack of pneumonia on Saturday last, at 
his Surrey home at Lingfield. 

Sir Frederick’s name is probably more familiar at 
the present day to the general public than that of 
any other engineer, largely no doubt due to his work 
for the London County Council in connection with 
the Waterloo and Charing Cross Bridge schemes. 
This perhaps has coupled 
his work in the popular 
mind pre-eminently with 
bridge engineering, but it 
is a fact that two of the 
most important port de- 
velopment schemes carried 
through since the war were 
due to his masterly planning 
and foresight. 

Born in 1862, at the age of 
tifteen Palmer was articled 
to Mr. John Lean and later 
to Mr. E. H. Lloyd, divi- 
sional engineers of the Great 
Western Railway, in 1879 
being appointed an assistant 
engineer on that system. 
This post he occupied until, 
in 1883, he was selected for 
the position of assistant en- 


yineer on the East India 
Railway. At the beginning 


of 1884 he was put in charge 
of the drawing office of the 
chief engineer of that line, 
at Calcutta, and acted as 
personal assistant to the 
chief engineer for some time. 


In 1889 he was entrusted 
with the ‘“‘Grand Chord 
Line” survey, after which 


he was promoted to the 
position of personal assis- 
tant to the chief engineer, 
Mr. F. E. Robertson, later 
partner of Sir Alexander 
Rendel. In 1893 he was 
acting district engineer at 
Allahabad, being confirmed 
in this position later and 
retaining it until sanction 
was obtained in 1896 for 
the Moghalserai-Gaya line, 
which he had previously 
surveyed, when he was 
appointed district engineer 
in charge of construction. 
This work involved the 
building at one point of the 
Sone bridge of ninety-six 


100 ft. spans. 
On the completion of 
this work in 1900, Mr. 


Palmer, while on leave in 

England, was offered and 

vecepted the post of chief 

engineer to the Port of 

Calcutta. At the time the accommodation of the 
port was becoming taxed by the steady increase in 
traffic, and it was net long before Mr. Palmer was 
in the midst of works of improvement and extension, 
Jetties in Calcutta were reconstructed and extended, 
accommodation was secured at Garden Reach, 
urain sheds at Kantapukur were greatly enlarged, 
ew warehouses were provided, and new berths 
made at the Kidderpore docks. In spite of all 
that could be thus arranged the growth of traffic 
promised to outrun the provision made, and the 
Port took in hand the question of the great extension 
carried out since the war, under Mr. J. McGlashan, 
accounts of which have been given at various times 
in these pages 


2 At the time, though the great scheme put up by 
ir, 


Palmer was approved in its entirety, little 











was done beyond acquiring the necessary land, and 
before further progress was made, Mr. Palmer came 
on leave to England, where, in 1909, he was again 
offered new work, and accepted the appointment of 
chief engineer to the newly constituted Port of 
London Authority. In this position he had to 
undertake the task of evolving a co-ordinated 
whole out of the great collection of docks of all 
styles and sizes which had grown up on the Thames. 
The scheme which he put forward after careful 
study early in 1911, was of a very comprehensive 
and far-reaching character, and involved extensive 
new works, as well as impounding with a view to 
increasing and regularising the depths of the 





Tse Late Sir FREDERICK PALMER. 


various groups of docks. It also included large 
extensions at Tilbury both in dock and landing- 
stage accommodation. The scheme was well 
received, and was adopted by the Port Authority, 
but Palmer did not continue long as their chief 
engineer, as he entered into partnership in 1913 with 
Sir Alexander Rendel and Mr. (now Sir) Seymour B. 
Tritton. He remained connected, however, with the 
Port as their consulting engineer and at first as 
engineer in charge of the new works, and the great 
development which followed was carried out practic- 
ally to his original plans, which fact perhaps has 
hardly received adequate public recognition. Possibly 
this was due to the break owing to the war and to 
the difficult conditions under which work was 
carried on during those years and subsequently. 
Among much interesting work involved, the most 





notable parts of this programme, which has made 
London probably the finest port in the world, 
were the new King George V dock and the important 
new works at Tilbury. These have been described 
in our columns, so that we need not repeat par- 
ticulars here, but as historically interesting we 
may refer to the article we gave on Mr. Palmer’s 
scheme, in our issue of February 3, 1911 (page 149). 
Since the retirement from office of Sir Cyril Kirk- 
patrick, the Port’s late chief engineer, Sir Frederick 
had continued as consultant to the Authority. 

During the war Palmer joined the Ministry of 
Munitions, subsequently being appointed chairman 
of a committee which investigated the working of the 
English railways. He was 
also consulting engineer to 
the Air Ministry, while the 
firm of Rendel, Palmer and 
Tritton, in addition to acting 
as they had previously, as 
consulting engineers to the 
Indian Government and 
Indian railways, were also 
appointed consulting engin- 
eers to the War Office. 

As is well known Sir 
Frederick’s firm has been 
connected with many im- 
portant works in recent 
years, and with much- 
debated schemes. Sir Fred- 
erick was consultant for the 
Hooghly Bridge, while the 
many changes in the long 
drawn-out discussion of pro- 
posals regarding Waterloo 
and Charing Cross _ bridges, 
threw a lot of work upon 
his office. In 1927 Palmer 
reported to the Canadian 
Government on the ter- 
minal port for the Hudson 
Bay Railway, and in the 
next year on the Montreal 
terminus of the Canadian 
National Railways.. Our 
columns bore testimony re- 
cently to the completion of 
the new harbour at Haifa 
which was carried out to 
the firm’s design. In con- 
junction with Messrs. Liv- 
esey, Son and Henderson, 
the firm also acted as con- 
sultants in connection with 
the new Zambesi bridge 
now under construction. 

Sir Frederick joined the 
Institution of Civil Engin- 
eers a8 an Associate member 
in 1890, being transferred 
to the class of member in 
1898. In 1913 he was 
elected to the Council, and 
in 1922 became a _ Vice- 
President, rising to the 
office of President in 1926, 
when he -delivered an ad- 
dress devoted mainly to 
engineering developments in 
India, a subject upon which 
he was well fitted to speak 
in view of the accomplishments in the twenty- 
five years of his life there. He was made C.LE. 
in 1907 and K.C.M.G. in 1930—as some thought a 
recognition of his services considerably overdue. 

As an engineer he was undoubtedly successful, 
and he was in consequence highly respected in the 
profession. He was gifted with a personality which 
made him excellent company, and in professional 
circles or otherwise he was a cheerful and delightful 
companion and entertainer. He had a great sense 
of humour and fund of anecdotes, and his lack of 
formality made him popular with those with whom 
his work brought him into contact, while to that 
work he brought an amount of resource and sound 
judgment, which contributed considerably to the 


progress of engineering. 





The likeness of Sir Frederick, reproduced on the 
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previous page, is from a photograph by Mr. Hugh 
Cecil, for which we are indebted to the Institu- 
tion of Civil Engineers. 


at the Birmingham section. It may be mentioned 
that a new factor has arisen since the 1930 com- 
mittee sat, as the last two or three years have 
seen the development of an open-air section at 
Castle Bromwich, and the later date will certainly 
be welcomed by the exhibitors in this portion of 
the Fair. 








NOTES. 
Warter-Suppty LeGisLaTIon. 

The hope that the drought which was experienced 
in many parts of the country at the end of last 
summer would be relieved during the winter months 
has not been realised. Instead, the weather has been 
unreasonably cold and dry, with the result that there 
is a general deficiency at a time when wells and 
reservoirs are usually full, and in some places restric- 
tions, which generally come much later in the year, 
are already being imposed. The arguments for doing 
something to relieve a situation which, before very 
long, may become unpleasant and even dangerous, 
are, consequently, strong, and we therefore welcome 
the Bill which was introduced by the Government on 
Tuesday. This measure will empower the Minister 
of Health to relieve water undertakings of the 
obligation to send down compensation water where 


Tue Work oF THE Economic LEaAGvuE. 

The objects of the Economic League, whose 
offices are at 2, Wood-street, Westminster, London, 
S.W.1, are to further the best interests of British 
industry and trade by creating a nation-wide 
understanding of their problems and workings ; 
to arouse public interest in the study of economics 
by arranging for the education of people in this 
subject ; to uphold the principles of private owner- 
ship; to discourage undue political interference 
with industry and, in a word, to counter all attempts 
to undermine our national security. With these 
ends in view, the League held 11,283 meetings 
|during 1933, at which the aggregate attendance 
was 1,486,398, conducted 673 study circles, in which 


their supplies are taken from rivers ; will authorise | 11,785 students participated, and distributed 
them to carry out developments without having to|about 1,250,000 leaflets. As pointed out by 
promote a Bill for the purpose ; will permit supplies Brigadier-General Sir Arthur Maxwell at the 


fourteenth annual general meeting, such efforts 
are cumulative rather than spectacular. There 
seems no doubt, however, that lasting and useful 
results are being produced. For instance, during 
1933 industry was less disturbed by disputes than 
|for many years past, and that may be ascribed at 
least in some measure to the work of this body. 
There seems also to be a steadily growing recognition 
of the futility of strikes, and an increasing under- 
| standing among wage-earners of the problems facing 
industry. The League is gaining the confidence 
of large bodies of workers and earning the hearty 
dislike of the communists. In addition, research 
work is being continually carried on, the results of 
which are available as a basis for lectures and public 
speeches. As an example of what is being done in 
this direction, mention may be made of the way 
in which the demand for a forty-hour week without 
a corresponding reduction in wages has been met. 
Though shorter hours are recognised as an ideal, 
there are obvious obstacles to their attainment. 
These have been carefully investigated and 
clearly set out, so that there is no reason why 
anyone interested should not be fully informed of 
both points of view. We hope this work will 
continue, as there is great need for it and it will be 
as useful during the period of revival, which all 
hope is coming, as it has been during the times of 
| depression. 


on private land to be developed for public use ; and 
will allow water to be exchanged between one area 
and another. In this way it is hoped to speed up the 
existing cumbrous machinery by which this necessity 
to existence is now controlled, and to build up 
reserves sufficient to meet essential demands should 
the coming summer be as dry as that of 1933. So far 
so good, This Bill should, however, be read in con- 
junction with the recently passed Rural Water 
Supplies Act, which places 1,000,0001. at the dis- 
posal of the Minister of Health to enable him to 
provide or improve water supply schemes in rural | 
districts. A circular issued last week draws atten- | 
tion to this measure and involves the submission of | 
efficient and economical schemes, such will | 
qualify for a grant. There in fact, plenty 
of evidence to show that even should there be a/| 
profusion of rain during the coming weeks, | 
there are many parts of the country where supplies 
would not, as a direct result, become available in 
that quantity, and with that convenience which 
their inhabitants have a reason to expect. While 
the new Bill will temporarily secure the relief of a | 
situation which must give rise to some anxiety, it | 
cannot provide a permanent solution, as it is only 
to remain in force for six months. In many rural 
areas, in fact, the drought has only emphasised 
conditions which ought to have been removed long 
ago. 


as 


is, 





Tue BrrmMincuaM Section or THE Britisn Tue Ipeat Home Exursrrioyn. 


INDUSTRIES Farr. Most of the exhibitions dealt with in our columns 


are of a specifically technical nature, and while 
these appeal to engineers and scientific men, they 
have, as a rule, few attractions for the general 
public. Visitors to such functions are usually 
members of the profession, or students or apprentices, 
who may be seen at the various stands critically 
inspecting a machine or earnestly discussing its 
merits with a representative of the manufacturing 
firm. An exhibition, which, in many respects, 
stands in a class by itself, interesting as it does all 
citizens irrespective of status and whether technical 
or non-technical, is the Daily Mail Ideal Home 
Exhibition, now being held at Olympia, London, 
W.14. This, the eighteenth annual exhibition of the 
series, was inaugurated on April 3 and is to remain 
open until Saturday, April 28. Perhaps the most 
striking feature of the Exhibition is the interior 
decoration of the Grand Hall. The walls, well up 
towards the roof, have been panelled with large 
sheets of Staybrite steel loaned for the purpose 
by Messrs. Thomas Firth and John Brown, Limited, 
Sheftield ; the Staybrite steel screws for fixing the 
sheets in position have been provided by Messrs. 
Guest, Keen and Nettlefolds, Limited, Birmingham. 
In the centre of the hall is an ingeniously-illuminated 
tower, 75 ft. in height, composed of Staybrite- 
steel tubing supplied by Messrs. Accles and Pollock, 
Limited, Oldbury, who have also furnished the tubing 
for the balustrade of a staircase comprising part of 
the scheme of decoration. We understand that 
16 tons of Staybrite-steel sheets, 6,500 ft. of tubing, 


In commenting on the British Industries Fair held 
between February 19 and March 2 last, we men- 
tioned that a considerable number of firms who had 
shown regularly in the Birmingham in 
former years had decided not to exhibit. It is now 
an open secret that their abstention was due to a 
conviction that the Fair was held too early in the 
year to attract the optimum number of visitors, 
particularly from abroad, The most suitable date 
for opening has been » subject of controversy almost 
since the inception of the Fair, and has received care- 
ful consideration by the committee appointed by the 
Board of Trade in 1930 to examine the position of 
the exhibition from all points of view. This com- 
mittee, after taking evidence from all those inter- 
ested, reached the conclusion that an alteration in 
the date was inadvisable, but following a recom- 
mendation of an ad hoc committee, this decision 
has now been reversed, an ..nnouncement having just 
been issued by the Board that the Birmingham 
Section will be held from May 20 to May 31 in 1935. 
The ad hoc committee consisted of representatives 
of both the London and Birmingham sections, and 
was set up by Colonel J. Colville, the secretary of 
the Department of Overseas Trade. No alteration 
is to be made in the date of the London section, 
which will open on the third Monday in February as 
in former years. The decision reached by the 


section 


Board therefore represents somewhat of a com- 
promise, but we believe that, on the whole, it 
represents the view of the majority of the exhibitors 


13,500 ft. of strip, many thousands of screws, and 
other materials have been employed in connection 
with the decoration of “ Staybrite City” as it is 
called. Kitchen and domestic utensils, bathroom 
fittings and equipment of all kinds, made of Stay- 
brite steel are also on view. The exhibition, as a 
whole, is divided into a number of sections, covering, 
amongst other matters, furnishing, housing, food 
and cookery and labour-saving appliances, and the 
exhibits are numerous and of the most diverse kinds. 
These include numbers of household refrigerators, 
water softeners, vacuum cleaners, cooking, heating, 
and lighting apparatus of every description, and a 
truly immense array of household, domestic and 
garden appliances and fittings. A group of nine 
complete houses specially built and equipped for the 
exhibition, and arranged so as to form a “ village 
of to-morrow,” and a series of 16 tastefully laid-out 
gardens are other notable features of the 
exhibition. 


NaTIONAL DEFENCE FACTORIES. 


We drew attention in these columns some little 
while ago to the difficulty of deciding what arma- 
ments consisted of, when there was a movement 
afoot for their so-called control. The proposals 
made were of course unworkable and were prompted 
by the idea that the production of armaments 
must imply a pre-disposition to war. But a much 
saner view is really needed, in these days, when 
Admiral Sir Ernle Chatfield has warned us that 
we are near the danger point as regards our reduced 
Navy, and as the First Sea Lord has on more than 
one occasion remarked, instead of being held 
guilty of misdemeanours, our armament firms 
should rather be regarded as our national defence 
factories. It is the old story of Tommy Atkins 
over again—not fit to be in respectable company 
in times of peace, but petted and lauded up to the 
skies when his help is really needed. Similarly our 
armament firms are allowed to struggle along as 
best they can and have to put up with all manner 
of vilification while no urgent need of their pro- 
ducts is obvious, but in time of national emergency 
they will again, as in 1914-1918, be the most popular 
institutions in the country, and will again, as then, 
be expected to father national projectile and other 
factories, not for their profit, but for the public 
good. The plea that such firms should be permitted 
to enjoy an honourable life in peace as well as war 
has much in its favour. It was referred to recently) 
in connection with Messrs. Vickers Limited, and the 
point was again raised at the general meeting of 
his firm, by Sir Robert Hadfield, Bart. There is 
no doubt that if we are to cut down armaments in 
quantity, with the world in its present state of 
disquiet, we must improve on quality in the matter 
of defence, and our leading armament firms should 
be encouraged to continue actively all lines of 
research and other work which would ensure to 
us the very best materials in time of need, with the 
possibility, of course, of extremely rapid expansion. 
In this connection it is gratifying to note that in the 
Hadfield-Clerke relieved-base armour-piercing pro- 
jectile we have something which, it is claimed, 
has not been approached elsewhere. Tests at 
Shoeburyness have shown that this design has 
extended the effective range by several thousand 
yards, so that ships so equipped could themselves 
keep out of range while fighting the enemy. Against 
modern armour a 15-in. shell of this type per- 
forated the plate and emerged unbroken and with 
energy sufficient to carry it a further distance of 
9 miles. Excellent results were also obtained against 
armour plate inclined at 30 deg., and all reports 
go to show that in this product we have a very 
considerable advance in the way of munitions. It 
is, therefore, to be hoped that the Government will 
take all necessary steps to reap full advantage of the 
possibilities it offers in connection with all branches 
of our Forces. 


JUBILEE OF THE AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 
On May 12, 1884, a small group of men belonging 
to the then infant industry of electrical engineering 
met in New York for the purpose of organising 4 
national electrical society. The invitation to attend 
this gathering was signed by the promotors, and it is 
interesting to note that six of their number, Professor 
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Elihu Thomson and Messrs. G. A. Hamilton, E. 
Weston, E. N. Dickerson, F. B. Rae and C. L. 
Clarke, are still living. The result was the forma- 
tion of the American Institute of Electrical Engineers 





sine form had been calculated for ships of all lengths, 
having two simple forms of water-line shape, rect- 
angular and sine-curve shape. Only the maximum 


| pitching moments were calculated, and the ships 


which now has a membership of many thousands, | were assumed to be wall-sided between wave crest 
and, with headquarters in New York, maintains, | and trough. The results were shown graphically for 


sections and branches at 172 places in North America. 
Its technical committees cover every branch of 
electrical engineering and it holds numerous meet- 


ings, the proceedings at which are published, together | 


with other articles, in its monthly journal Electrical 
Engineering. Like its older sister in this country, 
the American Institute has played a great part in 
the work of standardisation. It helped to found 
the American Standards Association, which now 
serves as the national clearing house for all engineer- 
ing and industrial standardisations in the United 
States. It also participates with other engineering 
bodies on committees relating to technical, legis- 
lative, educational and other matters. The jubilee 
of this important body is to be celebrated next 
month, when meetings of all the sections and 
branches will be held and when a special issue of 
Electrical Engineering dealing with the anniversary 
will be published. The fiftieth Annual Convention 
will be held at Hot Springs, Virginia, from June 25 
to 29, during which addresses of a celebratory 
character will be delivered and special certificates 
will be handed to the remaining charter members. 
Of the 46 presidents of the Institute, 26 are still 
living, and it is hoped that all will be present on this 
occasion. We may be permitted to congratulate 
this body on having attained this ripe age and 
to express the view that much as it has contri- 
buted to the progress of electrical engineering in 
the past, its influence on future and even more 
interesting developments will be equally profound. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 410.) 
Sup LENGTHs. 

Tue first paper taken in the afternoon on 
Thursday, March 22, was entitled ‘“ Appropriate 
Ship Lengths for Minimum Pitching and Maximum 
Seaworthiness,” by Mr. J. L. Kent. The author 
stated that it was mainly pitching and heaving 
which seriously affected a vessel’s speed. A ship’s 
behaviour was at its worst when driven “ head 
on” through advancing waves, and the assump- 
tion was therefore made that the ship met 
regular parallel waves in this direction. Referring 
to an earlier paper given before the Institution by 
the author, it was there shown that the sequence o 
pitch of a particular ship in rough water depended 
on two ratios, the first the ship’s natural pitching 
period divided by the period of encounter, and the 
second the maximum longitudinal shift of the centre 
of buoyancy divided by the longitudinal meta- 
centric height. The first ratio depended on the 
longitudinal distribution of the weight of the ship 
and cargo, the length of the waves and speed of the 
ship, and was practically independent of any altera- 
tion in the lines of the vessel. The second ratio was 
affected by the shape of the ship, and as it was 
rarely possible materially to alter the longitudinal 
metacentric height by re-design of the water plane, 
it was the numerator, the maximum longitudinal 
shift of the centre of buoyancy, which was the prin- 
cipal factor responsible for the weather qualities of 
the ship. This could be considerably affected by 
the design of the lines. 

Assuming the vessel did not trim, the pitching 
could be calculated for any given wave-length and 
height. The maximum movement of the centre of 
buoyancy decreased with decrease in wave-length 
until the ratio ship-length over wave-length was 
approximately 1:7, .when it again increased for 
shorter wave lengths. It was only the longitudinal 
distribution of displacement of that portion of the 
ship’s form between wave crest and trough which 
affected the maximum pitching moment, and it was 
principally the shape of the load water-plane which 
influenced the amplitude of pitch. In order to 
discover in what manner the shape of the load water- 
plane was responsbile for the amplitude of pitch, 
the maximum longitudinal transference of moment 
due to the passage of trains of regular waves of 


a small portion of the range ship-length over wave- 
length in the paper, and the curves obtained were 
then discussed from a number of aspects. These 
included the ship length for minimum pitching when 
the water-line plane had a rectangular shape, the 
wave crest position at maximum pitch, heaving, 
wave crest positions at maximum heave and dip, and 
the effect of different lengths of entrance to run 
ratios. Among the conclusions reached, it was 
mentioned that the heave of a ship was due to the 
change in buoyancy as each wave passed, and the 
extent of the heave depended on the area of the load 
water-plane. The latter was, therefore, the principal 
feature controlling the amplitude of pitch and heave. 
The shape of the load water-plane controlled the 
amplitude of pitch and its area the amount of heave. 

There were certain ratios of ship length to wave 
length at which pitching would be a minimum and 
heaving a maximum, and at the smallest of these 
ratios the greatest amplitude of heaving would 
occur. There were other ratios at which the reverse 
would be true, and the greatest pitching would 
occur at the smallest. In practice only these lowest 
ratios were of importance in cargo ships. For 
average ship forms the ratio for minimum pitch was 
1-73, and for minimum heave 1-22. Assuming 
that a ship encountered a wave 275 ft. in length, i.e., 
a North Atlantic winter wave, at her easiest angle, 
its periods of encounter would vary from 6-3 
seconds at 5 knots to 5-04 seconds at 12 knots. As 
the natural resisted period of the average 10,000- 
ton cargo ship was from 6 seconds to 7 seconds, there 
should be no synchronism at about 10 knots. Hence 
a ship of about 520 ft. length should not suffer from 
excessive pitching, but might slam considerably, 
while a 370-ft. ship might suffer from pitching, but 
be free from slamming in all ordinary North Atlantic 
weather conditions. The worst lengths for keeping 
the fore-deck dry would be 300 ft. and 600 ft. The 
vessel was also more seaworthy if the water plane 
had a greater area forward than aft, but might be 
subject to large pitching moments if there were 
much area at the extreme ends and the ship’s length 
was such that pitching was to be expected. The 
primary considerations fixing the length usually 
took no account of its effect on pitch and heave. If 
the length were such that large pitching motions 
were possible, they might be reduced considerably by 
shaping the ends of the water plane. 

The discussion was opened by Dr. A. M. Robb, 
who said that he felt a minor criticism ought to be 
made of the author’s statement that the natural 
resisted period of the average 10,000-ton cargo ship 
was from 6 seconds to 7 seconds. He doubted 
whether this was a scientifically true statement, as 
it was actually impossible to measure the period 
of aship’s motion, whether resisted or unresisted. 
The motion was essentally a forced one, and the period 
lay between the natural period and the period of 
encounter. The statement sometimes made that 
a ship rolled in her own period was now known to 
be completely unsound. A more serious criticism 
could be made of the author’s statements in another 
connection. If the ratio of the ship’s period to 
the period of encounter were constant, the assump- 
tions were really being made that as the ship’s 
length went up the speed remained the same, and 
that the natural pitching period remained the same. 
These assumptions were unjustifiable, since as the 
speed increased the length usually increased, and 
length increase must be associated with a natural 
increase in the pitching period. The whole of the 
generalisations based on the assumptions were 
therefore open to serious doubt. The author 
appeared to have disregarded his earlier work, 
which, if carried a little farther, would have enabled 
him to determine the forced angle of pitch, which 
was the only one that really mattered. 

Dr. E. V. Telfer said that some of the figures 
given by the author for the ratio of ship-length to 
wave-length were very interesting from a practical 
point of view. It was easy to conceive vessels on 





the same trade just inside and outside the limits 





of 1-43 to 2, for example, showing why navigators 
sometimes stated that ships were just the wrong 
length for a particular route. The speaker referred 
to the marked difference in behaviour on 360-ft. 
and 390-ft. vessels in the same trade, this difference 
being fully explained by wave lengths. Valuable 
data for designers would be rendered available 
if statistics could be secured from navigators 
themselves as to whether ships were of a good 
or bad length for a particular trade. More re- 
search was required on the economy ship. A 
modern economy ship, for example, might only 
be economical in good weather conditions. The 
speaker then quoted a number of cases illustrating 
the behaviour of ships of various lengths in different 
conditions of sea. 

Captain F. W. Cutler said that, as a navigator, 
he would like to deal with one or two points from 
the practical aspect. It was necessary to bear in 
mind that ships might be diverted from the trade 
routes for which they were designed, and it was 
therefore necessary that they should be built with 
that possibility in view. He would like to ask 
whether the wave heights given in the paper were 
measured from the sea level or the trough. With 
regard to the maximum wave height encountered in 
practice, many different figures had been given by 
liners off Cape Horn. In his own experience, he 
had endeavoured to measure the wave height in a 
hurricane some 200 miles off Finisterre in 1897, 
and estimated the maximum height as 80 ft. This 
height had been confirmed by the commander of 
the Berengaria some time ago, and probably repre- 
sented a maximum. The most difficult conditions 
met with at sea were not those prevailing in a 
hurricane, when the wave crests were blown off, 
but when a ship was laid to and meeting a sea which 
was combing over. In conclusion, the speaker 
stressed the importance, both from the point of 
view of the owner and the navigator, of a vessel 
being able to retain her speed in bad weather. 

In a short reply to the discussion, Mr. J. L. Kent 
first referred to the points raised by Dr. Robb, and 
said that he should have defined the term natural 
resisted period used. This period was that actually 
obtained at sea. When the pitching was isochronous, 
the deductions given in the paper were correct. In 
connection with Dr. Telfer’s remarks, regarding 
economy ships, a tramp steamer had to meet all 
conditions, and the gain on the greater portion of 
the voyage might well justify the design. He was 
glad to have Captain Cutler’s confirmation for the 
maximum wave height met with in practice, as he 
had himself been subjected to criticism for suggesting 
a 50-ft. maximum. 

The next paper, entitled ““ Form Efficiency,” was 
taken as read. In it the author, Professor E. M. 
Bragg, said that the design of a ship was usually 
divided into three main parts, those of the form, of 
the machinery, and of the propeller, None of these 
was used under conditions of maximum efficiency, 
but the paper would be confined to a consideration 
of the first. If the form were used at the speed- 
length ratio of minimum resistance, all ships would 
be much shorter for a given speed. In commercial 
Ships, operating economy took precedence over 
maximum efficiency, but in racing yachts the form 
should be used at its speed-length ratio of maximum 
efficiency. The author then considered the law 
that when the resistance of a form varied as the sixth 
power of the speed, the power necessary to maintain 
that speed was independent of displacementorlength. 
Data were obtained from two quite different series 
of experiments in which the first form had as few 
variables as possible, while in the second, everything 
that was constant in the first was varying, and the 
reverse. Curves of E.H.P., wave horse-power and 
frictional horse-power were given for speeds from 
14 knots to 20 knots for the first model using a 
displacement-length ratio of 250. The minimum 
E.H.P. occurred at a length which gave a speed- 
length ratio of 0-85 for each speed. Similar curves 
were obtained with other displacement-length 
ratios, the common speed-length ratio for minimum 
E.H.P. varying somewhat with the fullness. When 
the different displacement-length ratios were 
plotted for one speed, 20 knots, the wave-making 
E.H.P. always came to a minimum at a lower speed- 
length ratio than the total E.H.P. When the 
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resistance curves of the different forms were plotted 
at logarithmic intervals and the different speed- 
length ratios at which the E.H.P. came to a minimum 
in the previous curves was shown, it was found that 
the tangents to the curves at these points had 
slopes very close to the fifth power variation. 
From the first curve it was seen that at the point of 
minimum E.H.P. the friction and wave-making 
K.H.P. were approximately equal. It had been 
stated that this was characteristic of minimum 
K.H.P., but reference to the other curves showed 
that it was only approximately true for the two 
forms considered. 

Similar curves were given in the paper for the 
second model, a displacement-length ratio of 150 
being used for the first set of curves. When the 
speed-length ratios for minimum E.H.P. were trans- 
ferred as in the case of the first model, it was found 
that the slope varied from the 4-7 power in the 
case of a displacement-length ratio of 80 to the 
fifth power with a displacement-length ratio of 150. 
On the curves showing wave horse-power at different 
speeds, two minima points were observed for the 
wave-making E.H.P. at 21 knots, and this was 
very often true when a resistance curve had 
pronounced humps in it. Since the resistance 
curve was varying about as the fifth power of the 
speed at the speed-length ratio which gave minimum 
resistance for any given speed, the effective horse- 
power must be varying about as the sixth power 
of the speed at that point. It was not customary 
to use ships at speeds where the power curve had 
the highest degree of steepness, due to the fact that 
this was not the speed-length ratio for maximum 
operating efficiency. The paper concluded with a 
discussion of the relationship between form efficiency 
and operating economy. 

This paper was not discussed, but a communication 
regarding it from Mr. M. P. Payne was read by the 
secretary. Mr. Payne wrote that the problem with 
which Professor Bragg dealt was of a somewhat 
academic character. In effect, the form of the ship 
was regarded as constant and the dimensions were 
adjusted to suit the requirements of the design. 
This was an inversion of the ordinary practice, in 
which the most suitable all-round form for certain 
detined conditions was sought. Although the paper 
was of limited assistance to the practical designer, 
it illustrated admirably the effect of length on the 
resistance. The supreme importance of the effect 
of length on the reduction of ship resistance, parti- 
cularly when the general distribution of displace- 
ment throughout the length was as favourable from 


& resistance point of view as the requirements of | 
the design would allow, could not be too strongly | 


emphasised. It was generally the case, and parti- 


cularly with the faster type of ship, that the length | 


as built was less than the length for minimum 
resistance, from considerations of economy in first 
cost, and upkeep and handiness. With warships, an 
wided impetus to reduction in length (and conse- 
quently in displacement) was the limitations imposed 
by international treaty. This did not mean, 
however, that form efficiency was sacrificed on the 
altar of expediency. 
together with the many other important aspects of 
the design, had had vo be subject to that unavoidable 
process of give and take in order that the final 
design might constitute that perfect balance of 
requirements which it was the ambition of the naval 
architect to produce. 

The chairman next called upon Mr. J. F. Allan 
to summarise his paper entitled “‘ Scale Effect on 
Screw Propellers.” 

This paper embodied the results of experiments 
carried out inthe Dumberton Tank while the author 
held the Sir William White Research Scholarship, 
under the supervision of Professor P. A. Hillhouse. 
Following on definitions and introductory remarks, 
the author described the methods used to test the | 
groups of blade element sections. The lift and drag 
coefficients obtained from the tests were plotted to a 
base of Reynolds’ number, and the application of 
the results to propellers was discussed and a com- 
parison of the two types of section tested was made. 
The particulars and results of the group propeller 
tests were given, and the outstanding features 
discussed in relation to the section tests. In con- 


cluding with a discussion of the ship and model 


It signified that the form, | 
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| comparison, the author stated that the tank failed 
in its most important function if it were not possible 
to predict the ship result on a measured mile with 
accuracy from the model experiments. The limits 
of accuracy were difficult to fix, but measurements 
of speed and revolutions should be correct within 
a negligible margin of error, while measurements 
of torque and thrust on the model should be reliable 
to within at least + $ percent. Measurements of 
torque on the ship required great care and checking. 
A reliable torsion meter should be used fitted as 
near the tail shaft as possible, but the best instru- 
ments could not be relied upon closer than + 1 per 
|cent. Correction should be made for line shaft and 
stern tube bearing losses. In steam reciprocating 
engines, I.H.P. could be accurately measured, but 
without special tests, there was always a margin of 
doubt in the M.E. correction. Diesel I.H.P. was 
generally best left alone so far as accurate ship model 
comparison was concerned. With every precaution 
taken, the ship power measurement should generally 
be correct within + 14 per cent. Measurement of 
thrust on the ship was of immense value in the 
analysis of results, but accuracy had not yet been 
achieved. It could not be assumed that agreement 
of speed, revolutions, and shaft horse-power 
between model and ship at the same trim eliminated 
the possiblity of scale effect. Assuming the same 
wake on model and ship, an agreement in torque 
would tend to arise from an upward scale effect in the 
lift of the blade sections, and a downward scale 
effect in the drag, but the corresponding effect on 
thrust would be all in an upward direction. Assum- 
ing a reduced wake on the ship as compared with the 
model, the ship screw was advancing relatively 
faster than the model screw but at a lower slip. 
If agreement of revolutions and torque obtained 
under these conditions, there must be a net upward 
scale effect in torque coefficient to balance the effect 
of reduced slip, and probably also a larger upward 
effect in the thrust coefficient. The paper concluded 
with three tabulated ship and model comparisons to 
illustrate the comparisons made. 

In opening the discussion, Mr. G. S. Baker 
referred to the large amount of work involved 
in the experiments described. He said that in 
carrying out tests covering a number of years, 
he had been compelled to increase the size of 
models in the interests of accuracy. A screw of 
0-4-ft. diameter might be subject to an 8 per cent. 
error, and he now kept the diameter up to 9 in. or 
10 in. The term scale effect had been very loosely 
used in recent years. The diagrams given in the 
paper showed an increase in the drag coefficient 
with the Reynolds’ number, but if the scale effect 
| were due to friction, the coefficient would decrease. 
It was probably partly concerned with skin friction, 
and would cause breakdown in the flow to occur at 
different speeds and angles. While one of the 
propellers used by the author was normal, the other 
was of a special type, with an unusually wide edge 
at the blade tip, and as this had introduced a scale 
effect in the author's work, the results only had a 
narrow application. 

Professor P. A. Hillhouse referred to an earlier 
| paper by Mr. G. A. Calvert, read before the Insti- 
'tution in 1887. Although Mr. Calvert’s work 

followed the same lines as that of the author, the 
apparatus was slightly different, the blade entering 
the water from above and being carried on a 
carriage. It could be set at different angles and 
| was adjustable in breadth. After explaining why 
it was necessary for the author to make two sets 
of experiments, the speaker said that the definition 
of scale effect given in the paper was very neat. 
He agreed with Mr. Baker that the term was very 
| loosely used, but Mr. Allan had pinned it to a 
definition. 

Dr. E. V. Telfer said that the author had estab- 
lished the qualitative importance of scale effect. 
He noticed that the work was not concerned with 
very low angles of incidence and that negative 
angles were never reached, but he thought that 
these were more interesting than positive angles. 





| 


Mr. Baker had referred in his remarks to the peculiar | 


behaviour of the drag coefficient and had said that 
this could be due to scale effect. This, however, 
depended on the meaning of the term. Rapidly 
increasing drag was a sign of the development of 





friction acting on the after part of the blade and 
was a perfectly positive scale effect in the manner 
in which the term was understood. 

Mr. L. Troost suggested that the actual scale 
effect was a combination of that of the model and 
that of the propeller, the two working out differently. 
It would be interesting to have the tests repeated in 
water made artificially turbulent. Mr. W. R. G. 
Perring said that he also wished to raise the question 
of turbulence as, by modifying this factor, it was 
possible to obtain practically what lift one wanted 
on aerofoils, and this might have an application to 
the author’s work. The author stated that h 
would reply fully to the discussion in writing. H: 
agreed that the term scale effect was used in a very 
loose sense, but he was of Dr. Telfer’s opinion that 
it might reasonably be taken to cover a wider effect 
than suggested by Mr. Baker. 

The final paper, for the afternoon session by 
Mr. J. H. Lamble, which was taken as read, was en 
titled “An Experimental Examination of th: 
Distribution of Velocity Around a Ship’s Mode! 
Placed in a Turbulent Stream.” Experiments were 
described on models fixed in a moving stream of 
water, a much smaller model being used than is 
usual in towing tanks. The results were, however, 
in agreement with those obtained with the larger 
models. The channel employed was rectangular 
in section, 66 ft. long by 5 ft. broad in the parallel 
portion, the normal depth being approximately 
2ft.6in. A closed circuit was used with grids and 
baffles at the upstream end to produce uniformity 
in the flow distribution. The water was circulated 
by means of an axial-flow pump. At a water tem- 
perature of 70 deg. F., the flow was entirely tur- 
bulent for ali stream speeds above about 0-9 ft. 
per second. For speeds much below this, the 
measurements were small and liable to serious 
experimental error. The model used represente:| 
a single-screw hull of good modern type. The area 
of the midship section was 1-8 per cent. of the cross- 
sectional area of the channel. No shaft swell, 
rudder or other excrescence was fitted. The stream 
speeds selected were 1-5 and 1-8 ft. per second, the 
corresponding model draughts being 4-22 in. and 
3-97 in. Curves of velocity head were deduced 
from the observations, and from them the contours 
of the uniform fore-and-aft component of the 
velocity. An important feature of the flow at the 
bow was the change in static pressure moving out- 
wards transversely from the form at various depths. 
At approximately half the model’ draught the 
measuring tubes were moved forward from the bow 
for three different transverse positions, in order to 
determine the changes in pressure and velocity in 
the stream approaching the bow. From the curves 
obtained, it would appear that the speeds corres- 
ponding to those of a model towed in still water 
should be taken as about 0-05 ft. per second higher 
than the open-water speeds at the same pump 
revolutions per minute, i.e., as 1-55 and 1-85 ft. 
per second, respectively. A set of observations was 
also taken transversely across the previous ones at 
a distance of 1-5 in. forward of the bow. It was 
noticed that the pressure curves were similar in 
character to those found for a flat plate immersed 
in a stream, and that the velocity changes also 
indicated a somewhat similar distribution in the 
neighbourhood of the bow. Contours of uniform 
velocity amidships and abaft the model were given in 
the paper, and in order that the results obtained in 
the experiments might be compared with work 
already carried out on larger models towed in still 
water, curves were also given showing the variation 
in velocity moving outward from the model surface 
at amidships and moving transversely at the stern- 
post 1-7 in. above the keel, the latter position 
corresponding to the centre of the propeller. 
Only one speaker, Mr. G. 8. Baker, discussed the 
paper. He said that the author had made a praise- 
worthy attempt to carry out an extremely difficult 
piece of work. In spite of the quite small mode! 
and very small Pitot tubes used, the points deter- 
mined had plotted reasonably well, and gave a good 
broad indication of the velocity changes round an 
ordinary mercantile model. The speaker then 
discussed the form of some of the curves reproduced 





in the paper in detail. 
(To be continued.) 
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TESTS ON AN ‘*ATOMIC” 
DIESEL ENGINE. 


A serres of tests have recently been carried out 
by Mr. W. A. Tookey on a four-cylinder airless-injection 
engine, manufactured by Messrs. Petters, Limited, 
Yeovil. The engine was one in the Atomic Diesel 
range, a number of which have been described in our 
columns. The normal rating of the model tested is 
195 brake horse-power at 375 r.p.m., but to suit 
special requirements, the specified speed for the tests 
was 330 r.p.m., at which the equivalent brake horse- 
power for full-load rating was 172 brake horse-power. 
The cylinder bore is 10 in., and the piston stroke is 
14-5 in., so that the rated brake horse-power is 
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ciated that the figures include the resistance due to 
bilge pumps, air compressor, thrust block, and other 
details necessary for marine work, so that the per- 
formance of the engine itself would show to greater 
advantage if these resistances were added to the actual 
brake horse-power output. 

Mr. Tookey reported that the engine gave no trouble 
whatever during the tests, and that the mechanical 
condition after the tests was entirely satisfactory. He 
further commented favourably on the performance, as 
compared with equivalent Continental engines employ- 
ing crankcase compression, and on the ease and 
certainty of the reversing and speed-control arrange- 
ments. In conclusion, he stated that he was greatly 
impressed by the regular operation when the engine 























TABLE I. 
=e —_———_- SET Ree ser ssese re Swweeees Ree eT ee vcs lcci 
| | Fuel | Water Temperature, 
Consumption,| Exhaust | deg. F 
Trial. } R.P.M. B.H.P. Ib. per | Temperature,| 
Hour, deg. F. 
Total. | Inlet. | Outlet, 
| 
I —— ——— 
Ahead.—A. Full load te oti 330 72 69-8 420 110 120 
fs. 10 per cent. overload .. 330 189 77°8 450 | 105 115 
Cc. 75 load 333 133 56-4 340 | 110 118 
D. 50 332 86-6 42-6 280 112 119 
E. 25 - 332 43-3 29-0 232 | 117 119 
F. No load... 333 | 0 17-3 180 115 118 
G. Full speed : 332 173 390 102 lll 
H. 80 per cent. speed 266 138-5 57-5 365 104 117 
J. 6A ~ 215 112 - 365 102 115 
Astern.—K. Full load 333 173-5 73-4 400 103 113 
TABLE II. 
Output | Thermal 
y . * | > 
- Fuel | Efficiency 
Trial. he ER as _..| Consumption, on B.H.P. 
| ». per Basis. 
| > ->P B.H.P.-hour. Gross Value 
| BELP. B.M.E.P. | ae 
- sa '; = 
A. Full load .. at 72 | 45-3 | 0-405 | 32-45 
b. 10 per cent. overload 189 | 49°38 } 0-411 32-05 
CG. 75 P load. . 133 | 34°75 | 0-424 | 31-00 
D. 50 a E. 86-6 22-65 | 0-492 26-75 
E25 ,, 43-3 11-35 0-670 19-65 


equivalent to a b.m.e.p. of 45-35 lb. per square inch. 
The principal objects of the trials were to prove that 
the engine was capable of carrying the full-load rating 
for six hours, followed by one hour at 10 per cent. 
overload, to determine the rate of fuel consumption at 
full and fractional loads, to test for critical speeds over 
the speed range, and to compare the performances 
when running ahead and astern. 

The fuel used for the trials was normal Diesel oil 
with a specific gravity of 0-871 at 60 deg. F., and a 
viscosity of 41 seconds at 140 deg. F. An analysis 
gave 13-19 per cent. of hydrogen, 85-27 per cent. of 
carbon, 0-97 per cent. of sulphur, and 0-57 per cent. 
of oxygen, &c. The calorific value was 19,337 B.Th.U. 
per lb. gross and 17,978 B.Th.U. per Ib. net. The 
summarised figures for the various trials are given in 
Table I, and a classification of the results in Table II. 
In connection with these tables, it should be appre- 





was deliberately slowed to less than 25 per cent. of its 
rated speed, this feature rendering it particularly 


suitable for fishing vessels, tugs, and other craft 
required at times to go dead slow. 








British STanDARD Street EyEesorts.—Specification 
No. 529-1934, published by the British Standards 
Institution, deals with steel eyebolts such as are exten- 


sively used in the electrical and other industries. Out- | 
standing features of the design are that the eyebolts | 


are for use with shackles only, are provided with a very 
substantial recessed collar, and have the screw thread 


relieved at the junction of the collar and the screwed | 
stem. The specification deals with eyebolts from # in. |jnto the source of the tin. 


to 3 in. in didmeter, and clauses are included dealing with 
material, workmanship and tests. 
cation may be obtained from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, price 2s. 2d., post free. 








Copies of the specifi- | 
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| LARGE DOUBLE-HELICAL GEAR 
WHEELS. 


WE illustrate on this page two notable gear wheels, 
both of the double-helical type recently completed 
by British engineering firms. That shown in Fig. 1 is 
believed to be the largest gear-wheel of this type 
|ever made in this country, having a diameter of 19 ft. 
and a face width of 50 in. It has 222 teeth in all, 
and has been designed for transmitting 16,000 h.p. at 
| 28r.p.m. in an Australian sheet mill. The man standing 
beside it in Fig. 1 gives a good impression of its imposing 
dimensions. This interesting gear was made by Messrs. 
The Power Plant Company, Limited, of West Dray- 
ton, Middlesex. 

The second wheel, shown in Fig. 2, is notable in 
being probably the largest gear-wheel of its kind 
ever cast in one piece. It weighs over 24 tons finished, 
and, as will be seen, has nine pairs of arms of channel 
section. The boss, as cast, was provided with three 
|small gaps, visible in Fig. 2, to relieve contraction 
strains and has also been machined to accommodate 
turned steel hoops which will be shrunk on finally 
|after the slots have been filled or otherwise spaced. 
|The double-helical teeth, of which there are 203, 
{were machined from the solid, the face width being 
| 40 in. and the overall diameter of the wheel 13 ft. 74 in. 
| This wheel has been machined and the teeth cut in 
the works of Messrs. David Brown and Sons (Hudders- 
field), Limited, Park Works, Lockwood, Huddersfield, 
the casting being supplied by Messrs. The English 
Steel Corporation. The wheel is now being incor- 
porated in a 91-in., single-reduction gear for a rolling- 
mill drive overseas. The normal speed of the wheel 
will be 35 r.p.m., and it is of interest to note that 
peak loads in the neighbourhood of 10,800 h.p. are 
liable to be encountered in this drive. 








THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society held at the 
Westminster Café, Holborn, on March 21, three short 
| papers were read. The first, entitled “The Origin 
|of Bronze,” was by Dr. C. H. Desch, F.R.S.; the 
|second, by Mr. J. H. R. Body, dealt with “ Early 
Electro-Magnetic Engines”’; while the third, by 
| Mr. Greville Bathe, gave an account of some inquiries 
| into the mystery surrounding the history of the early 
| steam-dredging machine built at Philadelphia in 1804 
by Oliver Evans and called by him the Orukter Am- 
phibolos. Oliver Evans, said Mr. Bathe, was a man 
of advanced perception, but somewhat impatient 
| of those who could not readily grasp his ideas. This 
want of patience landed him in a slough of despair, 
and towards the end of his life he destroyed some 
80 drawings of inventions and machinery. It was 





| probably due to this that, although his dredging 


a was seen by many of the public, no good 
description of it exists. 

| The object of his paper on “ The Origin of Bronze,” 
| said Dr. Desch, was rather to state a problem than to 
| offer a solution. The traditional classification of pre- 
| historic times into Stone, Bronze and Iron Ages had 
| proved to be insufficient, and many archeologists had 
| suggested that the Bronze Age had been preceded by a 
Copper Age. The introduction of bronze was thus 
regarded as at first accidental, tin being added to 
copper in varying proportions until experience showed 
that a mixture of approximately 90 per cent. copper 
and 10 per ‘cent. tin was the most useful. A case for 
this view could be made out by comparing analyses of 
early implements from Asia, Egypt and Europe, and 
his paper, continued Dr. Desch, was based on analyses 
made by himself for a Committee of the British Associa- 
tion appointed to investigate the source of the copper 
| employed by the Sumerians. In addition to specimens 
sent to the Committee from various Mesopotamian sites, 
objects for comparison have been obtained from 
many other regions of early civilisation, whilst at the 
same time analyses made elsewhere have been collected. 
| A striking point is that true bronzes are found at 
|a very early date, together with copper, whilst the 
presence of small quantities of certain “ key ’ elements, 
such as nickel and arsenic, enables one to trace the 
| origin of the copper by comparison with the analyses 
| of copper ores from which these impurities are certainly 
|derived. Somany of the early Mesopotamian objects 








}examined contained small quantities of nickel that a 


search was made for copper ores containing that metal. 
The search led to the discovery of an ore, accom- 
panied by slag, in the state of Oman, with an appre- 
ciable proportion of nickel, and this may well have been 
the source from which the Sumerian cities drew their 
copper. Recently other objects unearthed had been 
found to contain arsenic. Inquiry was also being made 
How the fact was dis- 
covered that copper could be both hardened and 
rendered more fluid for casting by the addition of tin, 
remains unsolved, and is in fact the greatest mystery 


| in the study of early metallurgy. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at March 19, 
1934, there were approximately 10,058,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 117,000 more thu a month before, and 
644,000 more than a year before. The improvement 
in employment extended to nearly all the principal 
industries. Those in which it was most marked 
included building and public works contracting, 
tailoring, iron and steel manufacture, engineering and 
ironfounding, shipbuilding and ship-repairing, metal 
goods manufacture, motor vehicle building, coal- 
mining, printing and book-binding, the cotton industry, 
the distributive trades, shipping, dock and harbour 
services, and hotel and boarding-house services. There 
was a slight decline in employment in the wool textile 
industry. 


At March 19, 1934, the numbers of unemployed 
persons on the registers of employment exchanges in 


Great Britain were 1,796,787 wholly unemployed, | 


312,622 temporarily stopped, and 92,168 normally 
in casual employment, making a total of 2,201,577. 
This was 116,332 less than the number on the registers 
at February 19, 1934, and 574,607 less than a year 
before. The total comprised 1,808,290 men, 49,212 
boys, 304,523 women, and 39,552 girls. 


In the case of about 52 per cent. of the total of 
1,889,028 persons on the registers who were applying 
for benefit or transitional payments, the last spell 


of registered unemployment had lasted less than three | 


months, and in the case of about 65 per cent. it had 
lasted less than six months; about 23 per cent. of the 


total had been on the register for twelve months or | 


more. A considerable proportion of the persons 
included in these totals of persons who have been on 
the register for various periods had one or more short 
spells of employment, lasting not more than three 
days each, during such periods. Of the persons on the 
registers at March 19, 1934, about 42 per cent. were 
applying for insurance benefit and about 44 per cent. 
for transitional payments, while about 14 per cent. 
were uninsured or were, for other reasons, not entitled 
to benefit or transitional payments. 


Between February 19, 1934, and March 19, 1934, 
the number on the registers decreased by 23,201 in 
the London area, 12,595 in the south-eastern area, 
10,639 in the south-western area, 19,28] in the 
Midlands, 17,762 in the north-eastern area, 18,917 in 
the north-western area, 10,374 in Scotland, and 3,563 
in Wales. 


As compared with the position a month earlier, there 
was a decrease of 25,865 in the number of unemployed 
in the building trades. In the distributive trades, 
there was a decrease of 9,625, in the tailoring trade a 
decrease of 7,043, in the metal goods manufacturing 
trade a decrease of 5,812, in general engineering a 
decrease of 5,720, in coal-mining a decrease of 4,447, 
in hotel and boarding-house service a decrease of 4,001, 
in the cotton industry a decrease of 3,666, in the iron 
and steel manufacturing industry a decrease of 3,518, 
in public works contracting a decrease of 2,825, in the 
motor vehicle, cycle and aircraft manufacturing 
industry a decrease of 2,453, in the printing and book- 
binding trade a decrease of 2,206, in shipping service 
a decrease of 1,901, in dock and harbour service a 
decrease of 1,801, in the shipbuilding and _ ship- 
repairing industries a decrease of 1,086, and in the 
woollen and worsted trades a decrease of 1,086. 


The American Iron and Steel Institute states that 
the operating rate of United States steel companies 
having 98-1 per cent. of the steel capacity of the 
industry was 45-7 per cent. of the capacity for the 
week beginning March 26, compared with 46-8 per 
cent, a week earlier, and 45-7 per cent. a month earlier. 
This represents a decrease of 1-1 point, or 2-4 per 
cent., as compared with ‘he preceding week. 


The question of new negotiating machinery for the 
railway industry, and also the claim for restoration of 
the wage cuts made in 1931, were discussed by the 
executives of the National Union of Railwaymen, 
Associated Society of Locomotive Engineers, and 
Firemen and Railway Clerks’ Association, at a joint 
meeting held in London on Tuesday. Early meetings 
with the railway managers to discuss both subjects 
are contemplated. 


In one or two places there were small strikes of 
workers, following the introduction last week of the 
scheme setting up in the shipyards a new class of men 


to do electric welding. Welders enjoying special 
time rates that were in excess of the standard time 
rate for skilled shipyard time-workers objected to the 
| reductions which the new scheme meant for them. 
| The Shipbuilding Employers’ Federation could not, 
however, discriminate between one class of skilled 
| time workers and another. If the dissatisfied welders 
| did not care for time work at the standard rate of 60s. 
per week, they were, apparently, at liberty to go on 
| piece work. Mr. Frank Smith, the secretary of the 
Federation of Engineering and Shipbuilding Trades, 
stated, on Thursday last week, that he did not anticipate 
| any serious trouble in consequence of the introduction 
of the new scheme. 


The Mayor of Jarrow-on-Tyne (Councillor R. I. 
| Dodds) and Mr. W. G. Pearson, the member of Parlia- 
ment for the town, last week interviewed Mr. W. H. D. 
Jenkins, the Director of Naval Contracts at the Ad- 
| miralty, with the object of securing, if possible, work 
for the district. They suggested that, as a temporary 
arrangement, the Admiralty might take over Palmers’ 
shipyard and build a cruiser there under their own super- 
vision. Mr. Jenkins replied that while he could not 
| hold out much hope of anything resulting from the inter- 
| view, he would lay the proposal of the deputation before 
the Board of Admiralty. He emphasised that the 
Admiralty was subject to the House of Commons in the 
matter of expenditure, and assured the deputation that 
all work was given out purely on business lines and in 
accordance with tenders. 


Writing in Labour, the monthly organ of the British 
| Trades Union Congress General Council, on the subject 
|of “The New Deal and the American Federation of 
Labour,’ Mr. Mark Starr, who is now a lecturer at 
| Brookwood College, says :—‘‘ It is significant that the 
unions which have used most successfully the oppor- 
tunity presented by N.LR.A. are those organised 
on an industrial basis. At present, the voting strength 
of the A.F. of L. conventions is unfavourable to 
adopting new policies, although it is claimed that 
President Green is taking steps to assist the formation 
of an industrial union for the electrical industry. In 
some cases, the craft unions will lower their fees and 
dues and concentrate upon a given industry. The 
Machinists’ Union, for example, is discussing the possi- 
| bilities of taking in all grades of workers occupied in 
the machine shops. The A.F. of L. executive council 
will serve as mediator in conflicts between the new 
unions and the older craft unions. Local conferences 
are also to be held to iron out these difficulties. Further, 
the A.F. of L. propose to hold mass meetings throughout 
the country to assist the efforts of all the unions.” 


According to Mr. Starr, “ urgency is added to these 
attempts at greater and more effective unionism by the 
fact that company unions are now increasing at a faster 
rate than the real unions,”’ *‘ The A.F. of L. unions,” he 
says, “have increased in membership 75 per cent. 
since last March, but the “* employee representation 
plans”’ show an increase of 180 per cent. And the 
company unions are strong in exactly the basic mass- 
production industries which overshadow and supersede 
the industries in which craft skill continues, and which 
have been, as in building and printing, the strongholds 
of the A.F. of L. Then, too, so far, N.I.R.A. has 
brought little to the unions. The wage and hour 
standards in the codes have been miserably low, touch 
ing bottom in the proposed 6 dols. 50 for a week of 45 
hours, when official figures fix 30 dols. to 35 dols. as the 
minimum for health and decency, and the production 





engineers all doubt that even a maximum 30-hour. 
week will make a serious dent on unemployment. | 
There is widespread evidence that * chisellers’ have | 
made even the meagre codes ineffective. Contrary to 
the spirit of the codes, wages have been slashed with | 
hours.”” | 


In reviewing 1933, Mr. Starr says, the A.F. of L. 
Monthly Survey of Business reported that there have 
been “ definite gains for the lowest wage groups,” but 
that “ workers of average or higher wages have been 
forced to a lower living standard.” “ Hourly wage | 
rates,” the Survey continued, “average higher by | 
5$ cents, but in many cases this is not enough to 
compensate for shorter hours, and, in no case, is it 
enough to compensate for higher prices.” 

| 


_ ves | 
| 


Industrial and Labour Information, the weekly organ | 
of the International Labour Office at Geneva, states 
that industrial output in 1933—the first year of the 


the correction of the persistent failure of the iron and 
steel industry to come up to expectations. In 1932, its 
output averaged only about 58 per cent. of the original 
programme figures for the last year of the First Plan 
(1932-1933). Although the revised programme for 
1933 represented a reduction of some 10 per cent. to 
20 per cent., even this was only executed to the extent 
of 77-80 per cent. The output for 1933 was thus only 
two-thirds of the quantity originally laid down for the 
last year of the First Plan. Even the 1934 programme is 
somewhat less ambitious than that of 1932-1933, in so 
far as natural and rolled steel are concerned. The 
increase during the whole period of the Second Plan has 
been fixed at 160 per cent. for cast iron, 189 per cent. 
for steel, and 203 per cent. for rolled steel. 


At present, new and reconstructed factories are 
responsible for 75 per cent. of the iron and steel products 
turned out, as against 4 per cent. in 1930. Nevertheless, 
the capital value of the undertakings and installations 
which started production during the First Plan was 
equal to not more than 50 per cent. of the total capita! 
invested in the iron and steel industry (about 3,000 
million roubles). The Second Plan provides for the 
construction of 45 new blast furnaces, 152 open-hearth 
furnaces and 107 rolling mills; these figures include 
seven blast furnaces, 28 open-hearth furnaces and 
12 rolling mills opened during 1933. The 1934 pro- 
gramme includes 13 blast furnaces, 40 open-hearth 
furnaces and 28 rolling mills. By these means, the 
potential output of the iron and steel undertakings 
should increase during 1934 by 4,000,000 tons of cast 
iron, 2,300,000 tons of steel and 1,850,000 tons of rolled 
steel. Consequently the lack of proportion between the 
output of cast iron and steel on the one hand, and rolled 
steel on the other, which is to disappear at the end of 
the second five-year period, will continue to exist during 
1934. 

According to the programme, the capacity of most of 
the new blast furnaces will exceed 900 cub. m. Com- 
plete mechanisation of the production processes in 
80 per cent. of the undertakings is contemplated. The 
intensity of utilisation must, it is stated, also be 
increased. It is maintained that the output of cast 
iron from existing factories would go up by 50 per cent. 
if the German coefficient of utilisation could be attained. 
About 41 per cent. of the capital to be invested in iron 
and steel in the second five-year period has been 
allotted to the East. At the end of 1937 the new Ural- 
Zurnetsk industrial area should provide one-third of 
the total output of metal products. 


The figures concerning other metals than iron and 
steel are given in outline only. The 1933 programme 
was carried out to an extent of 77 per cent., and the 
average increase for 1934 has been fixed at 27-7 per 
cent. of output, so that the new programme is roughly 
the same as that of 1933. During the first five-year 
period these industries only carried out their pro 
gramme to the extent of some 55 per cent., a failing 
which considerably limited the development of a number 
of other industries (the electro-technical industry, 
engineering construction, ete.). During the first two 
months of 1934 the situation hardly changed ; the out- 
put of copper, for instance, remained at about 70 per 
cent. of the programme figure. 


Under an Order issued by the Commissariat of Heavy 
Industry of the Soviet Union, the heads of heavy 
industrial undertakings are required to establish what 
female labour is employed under them, in order that 
the best women shock workers, and women workers who 
have passed technical examinations, may be drafted 
to more highly skilled and responsible posts. Shop 
chiefs must make sure that all women employed in 
heavy industry, and particularly the women who do 
responsible and skilled work and act as engineers, take 
a special technical course during 1934. The general 
directorate of the schools attached to the Commissariat 
of Heavy Industry will see to it that not less than 
25 per cent. of the persons admitted to the industrial 


| schools in 1934 will be women. The proportion shall be 


25 per cent. to 30 per cent. for the technical schools 
and 20 per cent. to 25 per cent. for the technical high 
schools. 

The Labour Section are to work out a plan for the 
employment of women in heavy industry during the 
years 1934-37. The heads of undertakings are required 
to have all the necessary repairs and improvements 
done to the communal dwellings for women workers ; 
the money is to be provided from the funds for the 


Second Five Year Plan—and the programme for 1934} building of homes and cultural centres. The heads of 


were the principal subjects of report and discussion at a undertakings are also required to 


recent session of the Central Executive Committee of 


the U.S.S.R. and the annual congress of the Communist 
Party. One of the most urgent tasks was held to be 





y bonuses to the 
best women shock workers, and the children of women 
shock workers are to have precedence in respect of 
admission to nurseries and kindergartens. 
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MARINE AUXILIARY SETS. 


(HE increasing adoption of the internal-combustion 
engine on yachts and other craft has brought with it 
the question of suitable auxiliary services, to which, 
of course, small combination sets are admirably 
suited. The services commonly necessitate a compres- 
sor for the main engine, an electric generator for 
lighting, &c., and possibly provision for pumping. 

Small internal-combustion engine sets performing 
these individual tasks have long formed prominent 
products of the various firms specialising in this type 
of plant, and have arrived at a marked degree of 
perfection, reliability being now accepted, and secured, 
as a matter of course. 
the matter of combination to meet the demands 
of service on board ship, is but another step in the 
process, the earlier experience naturally serving to 
produce plant which may 
demands likely to be made upon it. 

In Figs. 1 and 2 annexed, we illustrate two typical 
sets of this kind. The first, by Messrs. The Parsons 
Oil Engine Company, Limited, of Southampton, is a 
10-18-h.p. four-cylinder kerosene set, providing a 
supply of compressed air and electricity, while the 
second is an 8-h.p. Atomic Diesel set, by Messrs. Petters 
Limited, of Yeovil, furnishing air and electricity, and 
also providing for pumping. 

Messrs. Parsons’ set illustrated in Fig. 1, employs 
one of the firm’s “‘ Ten-Twenties ” running at between 
1,000 and 1,800 r.p.m., the set shown being governed 
to run at 1,000 r.p.m., in order that the air compressor 
may be driven directly without the use of gears. The 


set is mounted on a channel steel bedplate, giving | 
| 
| neighbourhood, in both shaft and collar. 


ngidity combined with reasonable weight, the engine, 
at one end, being coupled directly to a compound-wounc 


3-kW, 220-volt generator through a Parsons standard | 


pin-type flexible coupling. The generator shaft is 
half of a special pin-type sliding coupling, of large 
diameter, in order to obtain the advantages of a direct 
dog-clutch drive without backlash. The arrangement 
relieves the generator shaft of undesirable stress when 
driving the compressor. The latter is a two-stage 
machine of approximately 22 cub. ft. piston displace- 
ment per minute, delivering air at 450 Ib. per square 


The further development in | 


be expected to meet any | 


“ : | mination. 
extended at the commutator end and fitted with one | 


‘tects, on Thursday, March 


COMPRESSED-AIR AND PUMPING SET, 


inch. It is fitted with intercoolers and suction filters. 
The engines used in these sets are in excess of Board 
of Trade or Lloyd’s requirements, while the combina- 
| tions can be varied to suit particular installations, 
| the maximum standard designs providing for outputs 
of 100 kW, and compressors of various capacities 
and up to 1,000-1,500 Ib. per square inch pressure. 

The second set illustrated, namely, that by Messrs. 
| Petters, Limited, presents a number of different 
features. The engines run at moderate speed and 
| are of the two-cycle type, thus being exceedingly simple 
}and also silent in operation. The working parts are, 
of course, few and are easily accessible. The engine 
illustrated is a single-cylinder unit, but even so, the 
two-stroke cycle combined with a flywheel of only 
moderate weight provides a drive quite well suited 
to the generation of electricity. A highly sensitive 
governor is fitted. 











|THE INFLUENCE OF KEYS AND 


| KEYWAYS ON CYLINDRICAL 
| FORCE FITS AND SHRINKAGE 
| FITs.* 

| By Professor E. G. Coker, F.R.S., and R. Russett, 

| BSc. 


| Ly the majority of cases in practical work the grip 
| due to a force fit, or its equivalent, is not relied upon 
alone to secure a hub on a shaft, and some extra device 
is added, which in most cases takes the form of a key 
of rectangular cross-section inserted in a corresponding 
keyway and driven into position. The effect of such 
a discontinuity is to cause much higher stresses in its 
The distri- 
bution is not readily amenable to calculation, and an 
experimental method is more suitable for its deter- 
It is the purpose of this paper to describe 
several simple cases of this latter type, which have been 
examined by photo-elastic means, and the stress distri- 
butions measured thereby. The dimensions of the 
models for this experimental work are chosen with the 
view to illustrating the general effects of the discon- 


* Paper read before the Institution of Naval Archi- 
22, 1934. Abridged. 





tinuities so introduced rather than the analysis of special 
cases of practice of only limited interest, and therefore 
the dimensions are, in general, based on the inch as a 
unit with a shaft 2 units in diameter in a collar or hub 
of 4 units diameter. The keyway is a square of half 
a unit side with angles rounded to one thirty-second 
unit radius, so as to prevent, so far as possible, a great 
intensity of stress there which might cause plastic 
stress to develop. 

When a disc of 2-0155 in. diameter is forced into a 
hub or collar of this type, high stresses are found in the 
neighbourhood of the keyway in the hub, which become 
still more intense when a key is forced in which is rather 
larger in one or more dimensions than the aperture 
into which it is fitted. Such a key may fit at the top 
and bottom only, at the sides only, or all round. Here, 
for comparative purposes, the key, wherever it was 
made to fit, had an extra thickness of 7 x 10-° in. 
with an ample clearance of yy in. on the other sides 
where required. 

It is of interest to examine the stress distribution 
due to the keyways alone, bearing in mind that in its 
absence the directions of principal stress in both collar 
and plug are given by a polar chess-board. The effect 
of the discontinuity is to modify this distribution very 
materially, as the map of the isoclinics and the derived 
sheafs of principal stress lines in Fig. 2 show. As will 
be observed here, the isoclinics in the hub only become 
radial lines well away from the keyway, owing to the 
high local stress modifying the pattern in its neigh- 
bourhood. The isochromatics are especially notice- 
able at the angles of the keyway in the hub, but it is 
extremely difficult to measure the distribution at an 
angle, as it changes so rapidly from tension along the 
horizontal edge to compression along the vertical sides, 
with a zero value nearly at the centre of the quadrantal 
are joining these contours. The measured values, 
shown in Fig. 3, are connected by a dotted curve with 
a maximum intensity of 1,900 lb. per square inch, 
which is possibly somewhat in defect of the real value. 
Along the line A, A, the stress is 1,560 lb. per square 
inch at A,, and falls continuously to the low value of 
200 lb. per square inch at Ag, as shown in Fig. 4. This 
latter stress distribution perpendicular to the cross- 
section A, A, is accompanied by a cross-tension Q with 
a maximum value of 205 lb. per square inch near to A,. 
Along the circular contours of this force fit the stress 
distribution tends to the calculated values given above 
at points well removed from the discontinuity, and the 
chief interest is therefore in the altered distribution 
which occurs near the keyway. This latter distribu- 
tion is shown in Fig. 5 for the outer contour and also 
for the concentric arcs of circles of radius 1-02 in. and 
0-98 in., respectively, the former in the hub and just 
beyond the contact surface, and the other just inside 
the disc representing the shaft. As will be observed, 
the principal stress P is comparatively large in the hub 
and small in the shaft, and both vanish at the free 
contour where the approximately radial stresses Q 
reach high values of about 1,800 lb. per square inch in 
compression as compared with a value of 500 lb. per 
square inch when there is no keyway. 

Keys.—The effect of the keyway alone causes a 
variable state of stress in the shaft, which latter would 
otherwise appear in the polariscope as a circular black 
area to indicate that there are equal principal-like 
stresses at all points. The effect of a key fitting at 
top and bottom only tends to restore this condition 
approximately if the force fit is not over-emphasised, 
since it supplies a radial pressure at the keyway, and 
here, by an undesigned coincidence, this is very nearly 
equal to that caused by contact pressure of the hub, 
for very few lines of principal stress can be traced in 
the shaft, and then only in the neighbourhood of the 
key. When the same key fits sideways there is still 
very little distortion in the lines of principal stress in 
the hub, but there is a considerable change for the 
shaft in which the stress is now so variable that the 
lines of principal stress can be traced all over its cross- 
section. One sheaf radiates fanwise from the key, 
and at the lower part of the shaft extends without 
appreciable change of direction into the hub, but fails 
to do this near the key owing to the shear stress between 
the cylindrical contact surfaces causing a well-marked 
dislocation. When, further, the key fits all round, a 
condition is obtained in the shaft of an intermediate 
kind owing to the restoration of the radial pressure due 
to the fit at top and bottom. The sideways pressure 





of the key under these new conditions now causes still 


|more shear stress to develop between the cylindrical 


contact surfaces, accompanied by a considerable change 
in the directions of the lines of stress at the boundary, 
for now we have the sheaf which develops fanwise from 
the key joining up close by with the radial system in 
the hub, in which latter there is a considerable change 
in the polar chess-board pattern near the key, while 
in the key itself the lines of principal stress are now of 
a rectangular pattern. 

In all these cases the chief matters of interest, 
from the practical engineering point of view, are the 
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maximum stress intensities. These occur at the outer | cylindrical envelope a stress distribution of the calcul- | cylindrical envelope freedom to adjust its curvature t 
angles of the keyway, which have been rounded to | able type in those parts which are remote from the la larger radius over the gap. At the central plane oi 
prevent very high stress occurring. In every case the | dis« ontinuity. This is shown by some measurements | the groove the conditions are therefore such that a new 
variations of stress along these extremely small arcs | obtained on a model with a triangular groove of angle type of stress distribution occurs in which the hoo; 
are very great, when the key is in contact at top and | 60 deg. cut in a steel plug of the dimensions shown in | tension P, Fig. 11, at and near the inner contour of th: 


Fig.2. NO KEY 


Fig. 5. NO KEY. 
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bottom only. We then find a very large stress near 
the join of the are to the horizontal contour which falls 
very rapidly to a zero value at about the join of the 
are to the vertical sides, along which latter there is 
a compression stress mounting up steadily as the shaft 
is approached. A similar type of distribution occurs 
when the key is in contact sideways, although this 
arrangement shifts the zero value to the join of the arc 
with the horizontal contour and causes a different 
distribution along the vertical sides. So far as the | 
maximum stresses are concerned there is little difference 
between the two cases, as both are approximately | 
1,600 Ib. per square inch. This value will obviously 
increase very much as the radius of the fillet is decreased. 
When the key fits all round, the maximum stress in- 
creases still more, as is shown in the right-hand diagram 
of Fig. 7, where the con‘our stresses P mount up at the 
angles so much that the final value is clearly far greater 
than in the other two ceses. A value of 2,630 lb. per | 
square inch is reached at the end of the horizontal 
contour where it joins the fillet, and is still rising at 
the fillet to a value which it was found impossible to be inferred that a considerable increase of hoop tension 
state owing to plastic stress developing there (asi2.G) takes place there, but when a radial section passing 

For many engineering purposes taper studs and pins through one point B or C of the notch is examined 1t 
of circular cross-section are used instead of ke ys of the | Fig. 10. At a sectional plane of the envelope at 90 deg. | is found that the increase is quite a moderate one Phe 
types discussed above, and more particularly so when | to the central plane of the groove the measured stress | radial pressure at B is large, giving a maximum pressurt 
a frictional grip only is required, in which latter case a | conditions show that the principal stresses P and Q, as | there of 1,875 lb. per square inch, approximately. 0! 
convenient arrangement is a cylindrical pin furnished | derived from measurements of (P + Q), are very nearly rather more than three times the corresponding valu 
with one or more grooves in it of a triangular section! those of a uniformly strained thick cylinder. Near | at some distance away. This pressure diminishes very 
and possibly of variable depth. When a fastening | the groove in the pin the conditions begin to change, | rapidly along the curved surface of the pin, as appears 
device of this kind is forced into place it produces in al for the reason that this discontinuity allows the | when the state of stress is examined along a circulal | 


envelope, has increased owing to the change of curvature, 
| while the radial stress Q is now reversed in sign with a 
maximum value near the inner point A, of the cross- 
section. 

It is evident, under the conditions imposed by the 
| grooved pin, that part of the hub above the grip tends 
|to decrease in curvature, with the result that at and 
near the end bearing points there is a considerable local 
rise of pressure tending to cause an increased grip. 

As regards the directions of principal stress, a map 
of the isoclinics shows that the disturbance from radial 
jand circular symmetry does not extend very much 

beyond the sides of the notch when produced to meet 
the outer contour, and this map shows that as th 
circular lines of principal stress approach the gap they 
tend to move towards it, and therefore the correspond 
ing orthogonal lines are not radial. Although a sheat 
of isoclinics approaches each end of the notch, th 
change of angle is small and only slight local disloca 
tions of the lines of principal stress occur in the neigh 
bourhood of the points B and C. It might perhaps 
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are of the ring of 0-52 in. radius. 
s a very rapid fall of the radial pressure to a constant 
alue, while over the gap the stress falls even more 
quickly to a zero value, and becomes a small tension 
over the remaining small are just above the free gap. 
On the other hand, the hoop tension P rises to a mode- 
rate intensity, and continues to increase right up to a 
entral maximum value of 1,920 lb. per square inch at 
point immediately above A, in the central plane. 
[his stress exploration shows that the effect of a simple 
notch of this form in a pin is very local, and if, as some- 
times occurs, two, three, or four notches are employed, 
spaced at angles of 180 deg., 120 deg., and 90 deg. 
respectively, the local effects of one notch will not have 
much influence upon another, and we may infer the 
listribution from observations on a single notch. 
Somewhat similar distributions occur when flats on 
the plug replace V grooves. 

It is very usual, when force fits are used to connect 
two members together, to lubricate the surfaces which 
are to be forced into contact. Although this makes 
the mechanical operations easier to carry out, it seems 
mprobable that the ultimate stress condition of the 
parts can vary much whether the surfaces be lubricated 
or not. It seems evident, however, that, in addition 
to a difference in dimensions to ensure sufficient pressure 
inder elastic conditions, it is also of prime importance 
to have absolutely clean and well-polished mating 
surfaces for all force, shrinkage, and expansion fits, 


which are subjected to heavy loads likely to produce | 
relative motion between parts, such as occur in large, | 


built-up crankshafts and the like. 








IMPROVEMENTS TO ST. HELIER’S 
HARBOUR, JERSEY.* 
By R. D. Gwytuer, M.C., M.Inst.C.E. 


In 1924 it was decided to construct new berths at 
the Albert and Victoria Piers, at St. Helier’s Harbour, 
to reconstruct the Victoria Pier Head, and to dredge 
the Victoria harbour, entrance, and approach channel 
to a depth of 10 ft. below L.W.E.S.T. 

The new berth at the Albert Pier was constructed by 
tide work, and presented no difficulties. The original 
inner wall of the Victoria Pier was founded partly on 
sand and partly on clay, so that to allow for dredging 
the Victoria Harbour to the required depth a new wall, 


whose foundations were based on the rock, was built | 


some 20 ft. in front of the existing wall. The lower 
portion of the new wall was built in half-tide coffer- 
dams. Their average size was 70 ft. by 21 ft., and they 
were provided with sluices at 5 ft. above L.W.E.S.T., 
the working time available per tide being 34 hours. 


The pumping out of the dams and various difficulties | 


experienced due to blows are described in the Paper. 
lhe wall was constructed of blockwork up to 8 ft. above 
L.W.E.S.T., and above this level of 7 to 1 mass concrete 
faced with granite ashlar. The new berth is 460 ft. 
long, is provided with two passenger landings of two 
stages, and is equipped with 3-ton electric cranes. 


The foundations of the old Victoria Pier Head were | 


2 ft. below L.W.E.S.T., and were protected by a pitched 
stone causeway which below half-tide level reduced the 
width of entrance of 170 ft. by from 30 to 40 ft. The 
level of the rock under the pier head varied from 4 ft. 
6 in. to 7 ft. below L.W.E.S.T. In order to allow for 
dredging the full width of entrance to 10 ft. below 
L.W.E.S.T., the Victoria Pier Head was demolished 
ind reconstructed. The old pier head was removed 
without difficulty down to a level of 6 ft. above 
L.W.E.S.T. The ashlar and rubble below this level 
were removed by a dredger on the inner bluff, and by 
livers and blasting on the outer bluff. A clay blanket 
was then deposited, and the half-tide cofferdams 
driven. The outer sections of the dams were subject 
to heavy seas, and were therefore strengthened by the 
use of old iron girders for outer walings, and further 
protected by sinking a timber barge filled with rubble 
m the western face to act as a wave-breaker. 

The new head was constructed of blockwork to a 
level of 8 ft. above L.W.E.S.T., and above that level 
oncrete faced with granite ashlar. Above the level 
of the half-tide dams the ashlar and concrete work were 
tidal, and trouble was experienced in keeping beds and 
joints from being washed out; this was overcome by 
placing a backing of concrete 3 ft. thick behind the 
ashlar, if there was insufficient time to back a course for 
the full width of wall. During the reconstruction, 
protection was provided by two units consisting of 
umber uprights and fendering erected on barges, which 
were floated into position and weighted, and afterwards 
removed. 

\pproximately one-third of the material to be re- 
moved in the dredging and deepening work consisted of 
rock. After the overlying soft material had been 
removed, the rock was broken by a Lobnitz rock- 
breaker, and particulars are given of the methods of 

\bstract of a paper read before the Institution of 
“ivil Engineers, on Tuesday, March 20, 1934. 





Along this are there 


operation which were found most effective. The broken 
rock was removed by a twin-screw propelling bucket 
dredger. Double-link buckets of 1 cub. yard capacity 
were used for the soft dredging, whilst buckets of $ cub. 
yard capacity, which were more strongly built and 
provided with a lip, were used for the rock dredging. 
The dredged areas when completed were swept with a 
24-ft. rail suspended from two boats lashed to two cross 
timbers, and the sweeping was done in ares of circles. 








ELECTRICAL POWER DEVELOP- 
MENT IN CHINA. 


At a dinner of the China Centre of the Institution of 
Electrical Engineers, which was held in Shanghai on 
Thursday, November 23, 1933, the Chairman (Mr. A. J. 
Percival) reviewed certain aspects of electrical develop- 
ment in that country. 

Until the present form of government began in 
Nanking six years ago, practically nothing had been 
done, he said, to regulate electricity supply. The 
National Reconstruction Commission had now, however, 
issued technical rules for Chinese electric supply 
utilities, these being mainly a blend of British, European 
and American practice. Regulations for the registration 
of supply companies, for indoor and outdoor wiring 
and for dealing with the theft of electricity, had also been 
promulgated. Further, an annual statistical investi- 
| gation had been begun, and this would be increasingly 
useful as it became more accurate. Generally speaking, 
the regulations had been sensibly framed with one eye on 
existing conditions and the other on the future. But he 
could not help deploring the variation of + 10 per 
cent. permitted in the supply voltage. Actually, the 
| variation was frequently as much as 40 per cent., 
|as the result of emphasis being laid on efficiency of 
| generation and the neglect of distribution. The 
Commission were doing their utmost to standardise the 
frequency at 50, and gradually, no doubt, the standard 
for all classes of electrical apparatus would be tightened 
up. It was particularly desirable that there should 
be better standards of insulation, if only to reduce the 
| present heavy loss of life. Two or three electrical 
| fatalities per month were recorded by the Shanghai 
| Municipal Council alone. Uniform standards for allow- 
| able temperature rise in motors and generators would 
| also be welcomed. 

It had often been stated that one solution of the 
world’s unemployment problem was the economic 
| development of China. The result had been such a 
concentration by electrical manufacturers on the 
China market that the prices obtainable were not 
only frequently unremunerative, but made local 
| production uneconomic. The hydro-electric possi- 
bilities of the country had also been greatly exaggerated. 
Not more than 1,000 kW had as yet been developed, 
and what remained was too remote from load or 
distribution centres to make its utilisation worth 
| while. This was particularly true of the Yangtsze 
| Valley. Economic stagnation must continue, except 
in Shanghai, Canton and Tsingtau, until an adequate 
system of transport was produced, and this, in turn, 
waited on finance. 

Another serious handicap, from which China was 


| suffering, was the lack of experienced practical engi- 


neers and men of the foreman type. A competent 
Chinese factory inspectorate had yet to be created. 
Though there had been an astounding increase in the 
number of educational institutions in the province 
of Kiangsu during the past six years, few were equipped 
for instruction in electrical engineering, while lack of 
funds resulted in an altogether too bookish form of 
training. In addition, when college days were over 
the student found that his opportunities for acquiring 
practical experience were limited. This was a field 
in which co-operation and assistance were necessary. 








THE LUBRICATION OF BEARINGS 
PROVIDED WITH OIL CIRCUITS.* 
By M. H. Brixxtie. 


In collaboration with Dr. A. M. Robb, I read a paper 
at the 1929 Summer Meeting of the Institution of Naval 
Architects on the theory of the oil film in the lubrication 
of bearings. Since then I have continued these 
investigations, more particularly in regard to the 
different conditions in which the “ partial film ’’ may 
present itself, and have drawn up the general formule 
applicable to this case. It has been possible to take 
advantage of recent laboratory researches; besides 
these, there have been available for the purpose in 
view important installations on submarine engines of 
the Diesel type (six 9-cylinder Sulzer engines, each 
developing about 4,900 h.p., built by the Société des 
Forges et Chantiers de la Méditerranée). The recent 
researches and investigations into these questions have 
formed the subject of various papers, but it is not 


* Paper read before the Institution of Naval Architects 
on Thursday, March 22, 1934. Abridged. 





proposed to deal in detail here with the technical points 
which were dealt with in these papers. I shall simply 
give an abstract of the conclusions, together with the 
practical formule deduced therefrom, whilst stating 
the instances in which these formule are applicable, 
and the other instances in which they have to be 
supplemented by an “experimental coefficient.” 
Finally, I propose to call attention to a new device, 
due to Mr. Warlop, Engineer of the Société des Traite- 
ments Industriels des Résidus Urbains, Romainville, 
near Paris. I shall deal briefly with the theory of this 
device, giving the first results of methodical laboratory 
tests made in this connection, tests which are being 
continued, 

The oil-film theory leads to the following general 
conclusions :—In every bearing it is possible to have 
a continuous oil film which separates completely the 
two bearing surfaces. Under such conditions, two 
cases come up for consideration—{1) The oil layer is 
of sufficient thickness for the viscosity formule to 
apply in full, without the intervention of any correcting 
coefficient. (2) When the thickness of the oil layer 
is small, special phenomena arise which are connected 
with molecular action, and the theoretical formule 
no longer correspond with the results observed, except 
when they are qualified by an experimental coefficient 
the value of which rises somewhat rapidly when the 
thickness of the film falls below a certain limit. I 
apply the term “lubrication on a perfect film” to the 
first case, and “ mixed lubrication” to the second. 
The “complete film” is that which surrounds a 
journal over the whole of its surface. The “ complete 
film” theory can be fully gone into, mathematically, 
starting from Reynolds’ formula, and without the 
introduction of any hypotheses other than those which 
serve for establishing that formula. I have carried 
out this investigation, and have given the formule 
to which it leads, formule which, therefore, have the 
same mathematical value as the Reynolds’ formula. 

Instead of surrounding the journal over its entire 
surface, the film may exist only over part of it; this 
is the “ partial film.” Mathematically, the “ partial 
film ” is differentiated from the “ complete film.” In 
the case of the latter, and starting from any point of the 
journal and returning to the starting point on com- 
pletion of an entire revolution round the journal, one 
must find the same conditions at the starting-point 
and at the terminating point. Consequently, there 
exists a relation that is not found in the case of the 
“partial film.” In the first instance, the problem is 
mathematically defined, but not in the second ; hence 
the necessity for the intervention of fresh hypotheses. 
I have met the difficulty by introducing hypotheses 
which, I believe, correspond to the two extreme cases 
likely to occur, and selecting as a third particular case 
an intermediate one. I have dealt mathematically 
with the three cases, and have arrived at the following 
conclusions: (1) Whatever be the case considered, the 
friction coefficient remains the same. (2) For the three 
cases, the formule relating to the film thickness give 
thicknesses which are in the ratio of 2, 3, and 4; in 
other words, by taking the mean formula one obtains a 
film thickness to within 25 per cent. or 35 per cent. 
ofits value. Either of the cases considered above, 
or any other intermediate case, can be attained, 
according to the lubricating conditions (lubrication by 
wick, by oil in the engine casing, or forced lubrication, 
&c.). In all practical cases, the approximation which 
results from the differences in the formule of the three 
cases considered is sufficient. The thickness of the film 
is a most interesting feature by reason of the order of 
its thickness; but its exact value to less than, say, 20 
per cent. or 25 per cent. is of no very great practical 
importance. In actual practice, the formule obtained 
for the partial film meet all the requirements which an 
engineer can reasonably want. Briefly, and whether 
the question refers to a “complete film” or to a 
“ partial film,” it may be said that the formule yield 
all that an engineer needs, so long as it relates to a 
** perfect film.” 

When it is possible to compare the results given by 
the formule with those derived from actual practice, 
one can determine the value of the experimental 
coefficient, this being the figure by which the theoretical 
value has to be multiplied in order to arrive at the 
said derived value. It is found that when plotting as 
abscisse the theoretical values of the film thickness, 
and as ordinates the experimental coefficient values, 
a regular curve is obtained which gives values practically 
equal to unity for abscisse above a certain limit, and 
values which increase rather rapidly following a 
decreasing thickness to below the limit given above. 
There is still a continuous layer of oil, but the phe- 
nomena are no longer those of pure viscosity. The 
limit in question, quite probably, varies with the nature 
of the lubricant and with the film profile, hut under 
normal experimental conditions the limit is in the 
neighbourhood of 0-04 mm. to 0-05 mm. Hence one 
can state that: (1) The perfect film will be obtained 
so long as the theoretical thickness is above 0-04 mm. 
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or 0-05 mm. (2) Mixed lubrication will be obtained 
when the theoretical thickness is below 0-03 mm. or 
0-04 mm. The figure 0-03 mm. or 0-04 mm. is much 
greater than the distance at which molecular action is 
exerted. Nevertheless, it would appear that the 
increases in the experimental coefficient when the 
thickness decreases should really be attributed to 
molecular action. In order to explain this anomaly 
[ venture to put forward the following theory which, 
I may add, agrees with certain experience concerning 
the wear of bearing surfaces : 

Let us consider an oil film having at first a thickness 
relatively great—a few tenths of a millimetre—which 
decreases progressively owing to an increase in pressure, 
the working speed reamining constant. On the two 
bearing surfaces which limit the film are (Fig. 1) the two 
boundary layers, forming a continuous covering, these 
being the two layers constituted by the molecules of 
that particular substance which gives to the lubricant 
its oiliness. These molecules press closely against 
each other on the surface in a condition which may be 
considered as intermediate between the solid and 
liquid states. The thickness of the boundary layer 
is of the order of two millionths of a millimetre. Between 
the two boundary layers lies the layer of lubricant 
which contains molecules of the special substance 
which gives the liquid its oily properties, molecules 
which can form boundary layers and may be called 


Kk molecules. It also contains ordinary molecules 
of the fluid, which we may call L molecules. The 
affinity of the E molecules for solid surfaces is not 


completely suppressed by the presence of the boundary 
layer. The E molecules near the solid surfaces have a 
tendency to adhere to those surfaces; if we suppose 
that the actions in this connection are effective up to a 
distance d, then, other conditions remaining equal, as 
the film thickness gradually decreases so the velocity of 
the fluid layer which lies at distance d increases. 

We may now consider what will happen when the 
thickness of the fluid layer decreases progressively 
When this thickness is great, the E molecules, which 


move at a distance d from the boundary layer may 
approach this layer and come in contact with the 
molecules composing it Hence a series of shocks 


corresponding to mean relative velocities which do not 
the viscosity. When the thickness 
shocks of the E molecules become 
there may initial 
of some boundary layer molecules, which 
then replaced by E molecules. With a further decrease 
in thickness, groups of boundary layer molecules are 
torn away and may carry with them a few particles of 
metal, whilst the experimental coefficient continues to 
to 
These phenomena then continue to acquire 
greater importance, and instead of regular wear, there 
is an attack on the metal surface, or even more serious 
effects. It may be added that in the normal running 
of engines with oily or “ mixed ” lubrication, wear is a 
phenomenon of which may be 


sensibly inthuenc 
the 
and 


decreases, more 


violent, even occur an tearing 


away are 


increase; the phenomenon of wear now begins 


appear 


regular occurrence 


quoted in tenths of a millimetre per year or per month | 


of working. It would seem, therefore, that the shocks 
of the molecules, whilst appearing to be left to chance, 
are comparable to the shocks of vas molecules which 
follow Mariotte’s law 

rhe hypotheses stated a correspond to phe 
nomena which we have observed, particularly in the 
case of Diesel-engine bearings where all the necessary 


bove 


steps had been taken to secure oil-film lubrication, but 
which were subjected to pressures ranging up to 180 kg. 
per square centimetre (2,560 lb, per square inch). On 
inspection after tests it was found that the state of the 
surfaces remained perfectly satisfactory, without any 
trace of In fact, a definite polish had been 
produced. Nevertheless, a few light metallic particles 
were found in the oil containers. This appears to be 
entirely in with the hypothesis. 
Finally, in the case of Michell bearings. under conditions 
most favourable to the formation of the oil film, and 
when there was no indication that the film had broken 
were able to that the metal surface had 
been attacked as though by corrosion. This apparent 
corrosion Was first attributed to the oil, but it actually 
corresponded to a real molecular phenomenon. j 


wear. 


agreement above 


down, we see 


When the journal is at rest, it presses on the bearing 
along a contact line A, Fig. 2, the position of which 
corresponds to the direction of the load. On starting, 
the movement of the journal tends to draw the layers 
of lubricant into the bottom of the cul-de formed 
by the journal and the bearing. Currents of oil are 


- 8c 


produced in the direction of the motion. and the 
cul-de-sac being closed, return currents tend to be 
set up. This cannot take place when the space 
between the two bearing surfaces is very small—there 


will be a lower limit for the width Z of this space below 
which the superposition of the currents cannot occur. 
We have no precise indication as to the width of this 
section Z; it depends, no doubt, upon the viscosity 


of the lubricant, upon the speed of the moving surface, 
and so forth 


This width can, a priori, be evaluated 


ER 


ING. 


to within a few hundredths of a millimetre. 
example, it be taken at 0-02 mm., it is clear that in 
the case of all the bearings in which the clearance on 
the diameter is below 0-02 mm. an oil film will never 
form with the ordinary arrangements. If the clearance 
on the diameter be 0-04 mm., currents may be formed 
and also viscosity phenomena up to the section corre- 
sponding to a direction of about 90 deg. on the “ up- 
stream’ side of the direction of the load. If the 
section be at an angle more than 90 deg. on the “ up- 
stream ” side of the direction of the load, for instance 
at D, currents will form only in the region B. Increases 
of pressures will only occur in that region, and it is 
probable that the journal will not lift, with the result 
that no film can form. If, on the other hand, the 
clearance is such that the section is distinctly less than 
90 deg. on the “ up-stream ”’ side of the bearing contact 
line, for example at C, increase of pressures will take 
place up to the neighbourhood of this line, and, given 
|a sufficient speed, the journal will rise and a film will 
| form. 

The means which we recommend for ensuring the 
formation of the film are: (1) the adoption of ** basins,” 
and (2) the adoption of a central “ reservoir.” These 
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Let us suppose that the engine is one in which ther 
is no loss of oil from the bearing; it will be sufficient 
to provide, in any convenient way, a pipe to collect the 

| lubricant running through the opening and to retur: 
|it on the “up-stream” side at a point where the 
| pressure is low. Assuming the outlet orifice to be ar 
| 45 deg. on the “ up-stream ” side of the bearing contact 
|line; the re-admission opening can be placed, say, 
lat 135 deg. on the ‘“‘yp-stream” side of this line 
|namely, at 90 deg. on the “ up-stream”’ side of the 
outlet orifice. It is obvious that in the case of 
reversible bearing, four openings, two of which are 
symmetrical with the first two, may in every cas: 
jact the part of outlets and inlets. If all four are mad: 
to communicate with a single pipe in which a pressur 
| is established intermediate between the pressures a! 
| the inlets and outlets, while two of the openings hav: 
the useful effect referred to above, the others hav: 
no detrimental effect. It is not essential to have fou 
openings at 90 deg. for each of the sections ; there may 
be three of 120 deg., six at 60 deg., and so forth. 

Instead of dividing the bearing into two sections 
can be divided into several. Mr. Warlop’s arrange 

| ment is of this form. In the Warlop design, the bush, 


it 


were described in the paper read before the Institution } 


Fig. 2. FORMATION OF THE 
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some of the principal results obtained following the 
application of * basins ” and central “ reservoirs.” In 
the first place, the application made by Messrs. Swan, 
Hunter and Wigham Richardson to the bearings of the 
reciprocating engines of their ship Changkiang gave 
entirely satisfactory results. The same firm have 
made other similar designs for the City of Khios; for 
the Bauer-Wach turbine bearings of the ships Hunting- 
don, Norfolk, Cumberland, Trojan Star; Nos. 
1445, &c. In all these cases the results have been 
entirely satisfactory. Without entering in detail into 
the various cases in which methodical lubrication has 
been followed by a large increase in mechanical 
efficiency, or by the elimination of abnormal wear, we 


may recall the important adaptations of this system | 


which have been made by the Société des Forges et 


. . | 
Chantiers de la Méditerranée, Havre, to Diesel engines, 


including two for the dispatch-boat Savorgnan de 
Brazza and six for three French submarines. The 
results in the above cases have been particularly 
satisfactory. Our estimate of the total saving result- 
ing from the adoption of the device in question for all 
the bearings is from 7 per cent. to 8 per cent. 

Reference may now be made to a recent device which 
I have had the opportunity of examining and of sub- 
mitting to a first series of laboratory experiments. 
Taking the case considered above of a bearing in which 
the limiting section Z is at more than 90 deg. from the 
hearing contact line. Supposing that we drill a hole C, 
Fig. 3, in the neighbourhood of this line, at, forexample, 
45 deg. from it, the bearing being that of an enclosed 
engine. Under the effect of the pressure the lubricant 
will flow through the opening C, but up to the opening 
direct currents will be formed with an _ increase 
of pressures ; the journal will thus have a tendency to 
lift. Moreover, there is a tendency for the formation 
of a film which starts from C and may continue for a 
few centimetres. The well-known viscosity phenomena 
may ensue. It is conceivable that, with a particularly 
careful design, all the return currents which tend to 
form are diverted, and the bearing is in a very favour- 
able condition. 
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| between the shaft and the bearing, subdivided 
into a large number of sections as shown in Fig. 4. To 
| each of these sections correspond, on the one hand 
}a series at regular distances on the circumference, and. 
}on the other, grooves outside the bush, into which 
j all the corresponding holes open. The holes ar 
}connected from one section to the neighbouring on 
| This device had been tried with success, and is used in 
current practice by Mr. Warlop at the Société de> 
Traitements Industriels des Résidus Urbains, not with 
oil but with thick grease. 

My attention was called to this device by an experi 
ment carried out by Mr. Warlop. Instead of fixing the 
bush in the bearing it is left free ; the shaft is rotated 
at about 2,000 r.p.m. On starting, nothing of a 
|special nature occurs; the running is very smooth 
and regular, and there is no vibration. After about 
20 seconds, however, the bush starts rotating regular] 
slowly, making about | r.p.m. and this rotary motion 
is in the opposite direction from that of the shaft. If. 
therefore, as is often done in laboratories when measur- 
ing the friction coefficient, we consider action equa! 
| to reaction, then the driving force on the bearing would 
| be equal and of opposite direction to the retarding 
| force on the shaft, and we should be led to suggest a 
|negative friction coefficient, and hence perpetua! 
jmotion. The principle of action and reaction is not 
applicable in the present instance, however. because 

between the shaft and the bearing there is a film. The 
film has come into existence, and the motion of the 

bush can only be explained by the driving effect 0! 
|}return currents. There therefore, a circulatio! 
|} as was foreseen by the inventor ; there is, with greas 

|a real film, and also direct and return currents. 

| driving effect on the bush will be exerted in the neigh 
| bourhood of the bearing contact line, and in the dir 

tion of rotation; this effect is sufficiently weak for 
| that due to the return currents of grease to preponderate 
| These return currents, for which a wide cross-section 
|has been made available, are relatively slow; thei! 
driving effect can only be slight. The effect produced at 
\the bearing contact line being smaller still, there 1s 
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THE REPAIR OF WHITEHAVEN TUNNEL; L.M.S.R. 





evidently viscous lubrication at that point, together | REPAIRS TO THE WHITEHAVEN 
with a very low friction coefficient. We have verified TUNNEL 


these deductions by laboratory experiments, and | 
have been led to the conclusion that, given equality | Tue town of Whitehaven originally formed the 
n the space occupied, equality in load, and equal | terminus of two railways, the Whitehaven Junction 
speeds, the bush in question gives friction coefficients | at the northern end connecting with the Maryport 
distinctly below those for ball bearings. and Carlisle Railway at Maryport, and the Whitehaven 
It may be concluded from the above that it is| and Furness Junction at the southern end connecting 
possible in all bearings to obtain a continuous layer of | with the Furness Railway near Foxfield station. The 
oil which completely separates the two bearing surfaces. | original applications to Parliament for the two railways 
The viscosity theory leads to very simple formule for | were made in 1844 and 1845, respectively, and neither 
the value of the friction coefficient and for the theo- | included a provision for crossing the town, but in 
retical value of the oil-film thickness. Theory and | 1846, the Whitehaven and Furness Junction Company 
experiment are in complete accord when the thickness | obtained powers to construct an extension to join 
of the oil film exceeds a certain figure which laboratory | up with the Whitehaven Junction Railway. This 
experiments enable us to determine accurately. This | extension involved a tunnel 1,320 yards in length, 
< a case of perfect film lubrication. When the theo- | between Corkickle and Bransty stations. The tunnel 
retical thickness is below the above-mentioned limit, | was lined with local red sandstone and with brick, 
the case is that of ‘“‘ mixed lubrication,” and each of | and after a lapse of over eighty years portions of the 
the theoretical formule will have to be modified by an | linings were found to have perished due to the com- 
experimental coefficient, the value of which must be | bined effects of the weather and the blast and fumes 
determined by laboratory tests. From the standpoint | from the engines. The perished lining is now being 
of practice it is always best to obtain, as far as possible, | repaired, the work having been commenced in the 
a perfect film, since ‘“ mixed lubrication” implies | middle of 1932. In some places only the side walls 
molecular action the effect of which results in an/| required repairing, this particular portion of the work 
unstable régime liable to lead to heating in a short | being comparatively simple and hardly calling for 
time; also to the tearing away of metal, &c. Special | comment. 
designs, such as oscillating slide-blocks, “ basins,”| In other places the side walls and arch are being 
central “‘ reservoirs’ and devices having an oil circuit | cut out and replaced. This work cannot be carried 
on the Warlop system, generally secure the required | out while traffic is passing through the tunnel, and 
conditions in regard to lubrication on a perfect film, | as a result, the only available working hours are from 
or practically equivalent working conditions. Experi- | midnight to 4.30 a.m. The work in progress is shown 
ence has shown that certain means particularly favour- | in the accompanying illustration, and it will be noticed 
able to the formation of the oil film enable us to obtain | that centres have been made from old rails to the profile 
in the bearings real films of thick grease, and the|of the tunnel. These are erected inside the lining, 
laboratory tests so far made show that the correspond- | resting on horizontal rails supported by longitudinal 
ing phenomena obey the formule of our basic theory | timbers at the foot of the side walls. Laggings are 
on viscosity, provided the formule are modified by | inserted between the centres and the lining of the 
experimental coefficients the precise value of which | tunnel, and are tightly wedged. The length of arch 
it would seem possible to arrive at by tests. In any | removed and rebuilt at one time is 8 ft., centring being 


CASE 


. the tests carried out show that these devices lead 
to extremely low values for the friction coefficients, 
values which are better in many instances than those 
tor ball bearings. In our opinion the work done intro- 
duces a new theory in regard to viscosity phenomena 
in the case of high viscosity coefficient lubricants, such 
a% greases. 





also erected and lagged on each side of the portion 
to be cut out. Centres are provided for three working 
places, and the first operation is for a small gang 
of men to remove the crown of the arch. This occupies 
about three weeks, and the men then proceed to another 
working place and are followed by a larger gang who 
i strip the tunnel lining from the crown to the founda- 





tions, this again taking about three weeks. The 
rock and shale behind the lining is very carefully 
supported on the centring as the lining is removed. 
This gang is followed by bricklayers, who line the 
portions removed with bricks. As this operation 
also takes three weeks, it will be seen that a length 
of 8 ft. of tunnel has been relined in this period, no 
gang being delayed by the other workers. A spare 
set of centres is provided, as it is not possible to strike 
the centres immediately the arch has been turned. 
The rail centres have also to be moved forward every 
three weeks and this is usually done on a Sunday. 
The original constructors of the tunnel did not obtain a 
regular profile, neither did they always join up accurately 
to each length as completed, and the opportunity is 
being taken to correct these errors. It is interesting 


to note that miners are being employed to remove 
the crown of the arch and to strip the tunnel lining. 
It is anticipated that the work wil! be completed in 
1936. 











DUST REMOVAL FROM COAL. 

THE economic advantages accruing from the use of 
clean coal in carbonisation and other processes employ- 
ing it are so firmly established that the use of one 
or other of the many methods already available of re- 
moving dust and dirt is coming to be regarded as essential. 
The presence of dust upon the coal particles reduces 
the efficiency of the separation of coal from dirt in 
the dry-cleaning processes, for it prevents the free move- 
ment of sizes less than } in., while in wet cleaning 
methods, though the effect is not so marked, it causes 

|a thickening of the wash water and the formation of 
| slurries which, even after dewatering on special screens, 
|may contain much water. Dedusting was common 
on the Continent before cleaning methods were devised. 
The reason was mainly that the coals there have a 
high dust content and its nature is such as to produce 
very undesirable results. In British coals, the presence 
of dust rarely exceeds 10 per cent., as compared with 
15 per cent. on 2 in. sizes and 25 per cent. on through 
}-in. sizes for French, Belgian and German coals. 
Further, the dust on British coals has a high moisture 
content and is therefore unsuitable for treatment by 
the appliances designed on the Continent for service 
| with the dry dust there common. 

The Institution of Mining Engineers has recently 

|issued, in one of their series of Memoranda dealing 
with the development of coal utilisation, a leaflet on 
“The Dedusting of Coal.” In this, the processes of 
working are described, with particular reference to the 
various systems of coal cleaning in use. Perhaps 
the simplest process is that in which currents of air 
are passed through jets, to impinge upon the coal as 
it is passed over a series of louvres, the air being taken 
to a cyclone where the dust is settled out before being 
returned to the air circuit. With this method a great 
| disadvantage is the liability of the coal to breakage, 
as it falls over the louvres, and the contact between 
the coal and the air may not be intimate enough to 
prove wholly effective. A high average free-moisture 
content in the dust, or the occasional passage of moist 
coal, causes the louvres to become choked and also 
results in the air becoming overloaded with moisture. 
| The degree of success of a plant may be gauged by the 
extent to which these troubles are met without recourse 
to costly equipment. Some of the systems employed 
have already been dealt with in these columns. The 
Lessing system of coal cleaning employs air elutriation, 
the raw coal being allowed to fall in a rising current 
of air. The rectangular duct, into which the coal is 
admitted nearly half-way down for the process, is set 
almost vertical. In practice, a single duct is usual, 
| but a combination of two would make possible the 
selective removal of dusts of different degrees of 
coarseness. In the Birtley dedusting plant, the raw 
coal is passed down an inclined duct to a counter- 
weighted valve, through which the dedusted coal is 
discharged automatically. The dust is carried upwards 
by the air and taken through a vertical duct into which 
the coal is first discharged. The air supply is two- 
fold; part enters under suction with the coal and 
the rest is passed in below the feed plate. The velocity 
of the air is reduced by expansion for the separation 
of the coarser particles as it is deflected by baffles, 
before passing on to a cyclone, surmounted by filter 
bags, for the removal of the finer dust. In the All- 
Bec method, air elutriation in a vertical shaft is com- 
bined with the use of louvres, which form a stepped 
plate, inclined at an angle of 45 deg. Most of the air 
used is fed in in such a way as to break the fall of 
the coal, and as it is carried away in a vertical duct, 
the coarser particles fall back again on to the mass. 
Cyclone separation is used for the fine material. 

In the Simon-Carves plant the air enters through a 
vibrating screen, and in the Hunter system the equip- 
ment consists of a series of rollers and grids inclined at 
60 deg., the air being forced through under pressure. 
It is commonly found that the dust can be satisfactorily 
used in pulverised-coal systems for boiler firing. 
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** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 


wustrated. 

Where t are ¢ icaled from abroad, the Names, &c., 
of the Communicators ere given in italics. 

Cc of ,e-— may be obtained at the Patent Office Sales 

nch, 26, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification ia, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ‘* Sealed" is ———_- 

iny person may, at any time within two months from date of 

advertisement of the accept of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acta. 


ELECTRICAL APPARATUS. 


388,530. R. C. Graseby, of New Malden. Relay 
Apparatus. (2 Figs.) December 31, 1931.—The 
invention relates to alternating-current relay apparatus 
to be used in signalling systems. 2 is an electro-magnet 
the armature of whichis carried on the one arm of a bell 
crank lever of which the other arm extends downwards 
parallel to the poles of the electro-magnet. A spring 6 
acts to hold the armature away from the poles of the 
electro-magnet. 7, 8 are springs insulated at one of their 
ends and carrying contacts at their opposite ends. 
The downwardly depending arm of the bell-crank lever 
carries an insulating block 12 which will engage the back 
of the spring 8 and move it to cause the contacts to 
close when the armature moves towards the poles of 
the electro-magnet 2. The springs 7, 8 are connected 
to terminals carried in an insulating block 15 and con- 
nections from the circuit which is to be controlled by 
the switch constituted by the spring members 7, 8 and 
their contacts are connected also to the terminals. 
I'he arm of the bell-crank lever carrying the armature 
has an extension with a pin 17 extending outwards 
from it. 18 is a second electro-magnet and its armature 
is carried on a bell-crank lever. 23 is a spring which 
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tends to maintain the armature away from the poles 
of the electro-magnet 18. One arm of the bell-crank 
lever extends across the pin 17 and has a shoulder which 
will engage the pin to lock the armature of the electro- 
magnet 2 in its attracted position. A condenser is 
connected in series with the windings of the electro- 
magnet 18, and the windings of the electro-magnet 2 
and the electro-magnet 18 with its condenser are con- 
nected in parallel to terminals mounted in an insulating 
block 30. The electro-magnet 2 is such as to be energised 
by current of a particular frequency and the electro- 
magnet 18, and the condenser are such that the electro- 
magnet 18 is energised by current of a different frequency. 
One arm of the first bell-crank lever has a projecting 
insulating pin 31 which controls a spring switch 32 
connected in the circuit of the electro-magnet 18, and 
similarly an arm of the second bell crank lever has a 
pin 33 of insulating material which controls a spring 
switch 34 connected in the circuit of the first electro- 
magnet 2. The arrangement of the catch is such 
that when the armature of the first electro-magnet is 
attracted the second switch 32 in the circuit of the 
second electro-magnet 18 is closed and the second bell 

crank lever first moves to lock the armature in the 
attracted position and subsequently cause the first 
switch 34 in the circuit of the first electro-magnet to 
open. The armature of the first electro-magnet 2 is 
thus held in the attracted position, the second switch 32 
in the circuit of the second electro-magnet 18 is held 
closed and the switch 34 in the circuit of the first electro- 
magnet 2 is allowed to open. When the electro-magnet 18 
is energised, its armature is attracted and consequently 
the bell-crank lever is muved so that it closes the first 
switch 34 in the circuit of the first electro-magnet 2 
and then releases the catwh; that is, it moves so as to 
allow the pin 17 to be free and the armature of the first 
electro-magnet 2 moves under the action of the spring 6 
whereby the armature of the second electro-magnet is 
first locked in a position to hold the first switch 34 
closed and then the second switch 32 opens. (Sealed.) 


395,497. The Fairey Aviation C pany, Li 
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’ 
of Hayes, and A. G. Forsyth, of Cheam. Magneto- 
Electric Machine. (3 Figs.) June 7, 1932.—The inven- 
tion provides a simple angularly adjustable coupling for 
the magneto of an internal-combustion engine which is 
applicable to the standard pattern of magneto spindle 
and which has a very small axial dimension and is 
therefore very suitable for use on an aircraft engine, 


ENGINEERING. 


The coupling consists of a disc a formed at one side with 
a circular series of fine radially extending teeth 6 near 
its margin and having a hub tapered internally to fit 
the tapered portion of a standard magneto spindle e 
and a second disc f formed at one side with a circular 
series of teeth corresponding with the teeth b. The 
dise f has a hollow hub which fits over the hub of the 
disc a. The end of the hub has an inturned flange h to 
enable it to be engaged by a nut on the threaded end of 
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the magneto spindle e, so that the dises a and f may be 
drawn into, and held in engagement with, one another. 
m is a key to prevent relative rotation between the 
dise a and the magneto spindle e. The dise f is formed 
with driving dogs or may have an annular flange over- 
hanging its hub and gear teeth on the ge mee | of this 
flange. After loosening the nut on the t 

of the magneto spindle e, the dise f may be moved awa 
from the dise a sufficiently to enable the radial teet 
of the dises to be disengaged, and thus permit angular 
adjustment of the one dise relatively to the other. 
(Sealed.) 


RAILWAYS AND TRAMWAYS. 


395,451. The Metropolitan Electric Tramways, 
Limited, of Westminster, and J. Schofield, of 
London. Trolley Head. (4 Figs.) March 12, 1932.— 
On the upper end of the trolley pole is mounted a bracket 


having two arms which are splayed apart and have their | 


ends bent inwardly towards each other. The arms are 
swept downwardly at their middle portions and are 
strengthened in their connection to the bracket by ribs, 


the splaying apart of the arms being sufficient to accom- | 


modate tlie movement of the trolley wheel about its 
vertical axis. The ends are connected together by a 
plate 18 which is secured in place by bolts. The plate 18 
is perforated to receive a vertical spindle which has a 
flange 22 to take a bearing against the upper face of the 
plate 18. The lower face of the plate constitutes a ball 
race between which and a separate race plate 23 a set of 
balls is located. The race plate 23 is secured in place 
on the spindle by a nut and a spring washer. Thus, the 
bearing for the spindle includes bearing surfaces lying in 
planes at right-angles to the length of the spindle, these 
bearing surfaces being intended to accommodate thrust. 
The spindle is permitted to turn about its vertical axis, 





(395.451) 


but any rocking movement of the spindle is prevented. 


The ends of the spindle reach into holes in a ring 27 of 


channel cross-section and are secured in place by grub- 
screws. 
and these parts are secured together by screws. The 
ring 27 is free to turn with the spindle. 
nelled periphery of the ring 27 there is a ball race, the 
inner race 31 of 


The ring 27 is divided into two similar parts 
In the chan- 


which bears against the base of the 
groove in the ring 27. The outer race is secured to the 
rim 33 of the trolley wheel. For this purpose the outer 
corners of the outer race are rounded and the rim 33 is 
provided with fins which can be hammered around the 
corners after the race has been placed in position. The 
wheel rim 33 is recessed to receive the edges of the sides 
of the channelled ring 27, thus ensuring the retention of 
the rim 33 in place. The rim 33 is free to rotate about 
the ring 27 due to travel of the rim along the conductor 
line, but is prevented from undesired movement rela- 
tively to the ring 27. The spindle and the ring 27 may 
be regarded as forming the hub of the trolley wheel as 
they co-operate to carry the rim 33. The side faces of 
the hub are closed by guards 34 and 35 of light metal, 
which are secured in place by screws. These guards 
earry current collectors 37 and 38 bearing against the 
wheel rim 33. (Sealed.) 








eaded end | 


[APRIL 13, 1934. 


MACHINE AND OTHER TOOLS, SHAFTING, &c 


395,407. W. W. Hartley, of Manchester, and Henry 
F. Cockill & Sons, Ltd., of Manchester. Belt Hooks 
(3 Figs.) January 16, 1932.—The invention relates t 
apparatus employed for the clinching of wire belt hook 
into driving belts. The press tool has a usual press hea 
and an anvil. Instead of the usual fixed plane surfa 
however, the anvil has fixed side sections and a hinge: 
mid-section 8. When this section 8 is in the positio 
shown it forms part of the plane surface of the anv 
and when moved around its hinge it may fall into tl. 
position shown in chain-dotted lines. A row of belt hook; 
be clinched into a belt end is placed in position as show: 
at 10 and the belt end placed in position upon the anv 
the mid-section 8 being in place to form part of the an 








(395,407) 


surface. A preliminary pressure is then applied 
means of the press head to force the hook ends into th. 
belt. The heaviest pressure is required to engage th 
hooks and their shanks closely in the belt material, and 
to effect this the belt is raised, and the section 8 brought 
over into the dotted line position, and the pressure again 
applied. The second stroke of the press head is now 
applied, and takes effect only upon the hooks in the belt 
portions which lie over the fixed side anvil sections, thu- 
pressing them thoroughly into the belt. The belt is 
again raised and the section 8 of the anvil replaced. Th« 
next stroke of the press head takes effect upon the 
central section only of the row of belt hooks to caus: 
them to engage, the rest of the row of hooks being 
already clinched. (Sealed.) 


MOTOR ROAD VESICLES. 


395,723. Roadless Traction, Limited, of Hounslow, 
and O. S. Penn, of Upper Bourne End. Endless 
Track. (8 Figs.) January 18, 1932.—The track is built 
up of shoes and links. CC? to C5 are blocks of rubber in a 
state of compression, which hold the parts of the track 
out of metallic contact with each other. Each shoe has 
a base plate formed at its four corners with upstanding 
end walls 2 in which are holes for the passage of the 
links. The inner edges of each outer pair of end walls 
are connected to each other by webs which for th. 
purpose of lightness are cut away. Each base plate is 
provided at its ends with spuds 1) to secure firm ground 
adhesion. The inner faces of the webs are shaped to con 
form to the sprocket teeth. Each pair of wallsis braced by 
a bridge 7. The links consist of steel bolts 8. The 
bolts 8 are a clearance fit in the holes through which they 
are passed. One end of each bolt is provided with a 
head having a flange while on the opposite end of the 
bolt is screwed a nut 11 having a flange. Each nut is 
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locked in position by a split pin. The links extend 
longitudinally between and across the ends of adjacent 
shoes and therefore work under tension. Threaded on 
the links are the main blocks C!, C*, which engage the 
flanges and the inner faces of the lugs 2. Adjacent 
shoes are held out of metallic contact with each other 
by blocks C5. The blocks C5 play an important réle in 
the operation of the joint, since in their absence it '5 
not properly located and excessive wear and tear is set 
up. The pivot point of the bolt 8 is always coincident 
with a point central of the axis of the hole. If the 
reaction block were absent, the pivot point would shut 
to somewhere about the centre of the main block. A> 
a@ consequence it would be necessary to provide for * 
larger angular working movement of the bolt 8 where !t 
passes through the hole which can only be obtained by 
increasing the size of the hole. Any increase in the 312 
of the hole would provide space, into which the rubber 
which is under compression would immediately spew, 
leading to its rapid destruction. (Sealed.) 
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THERMAL STRESSES IN _ PIPE 
JOINTS FOR HIGH PRESSURES 
AND TEMPERATURES. 

By R. W. Batvey. 

[HE employment of high steam pressures and tem- 
peratures necessitates the use of joint parts, such as 
flanges and bolts in the case of flanged joints, of 
large proportions. As a consequence, the possibility 
of temperature difference in a joint, and the extent 
to which this may cause serious stress to occur, is 
a matter of prime importance affecting the suit- 
ability of a joint construction for high pressures 
and temperaturesin cases where the temperature 
may vary over a wide range as in the starting of 
steam power plant. Indeed, a construction which 
may appear thoroughly satisfactory and com- 
mendable when viewed under more or less steady 
temperature conditions may be found to be quite 
unreliable and even unsafe under variable tempera- 
ture. 

Attention has been drawn by several authorities*t 
to the importance of thermal stresses in pipe joints, 


boilers being 470 deg. C. (878 deg. F.), as will be 
|evident from the fact that the maximum tempera- 
| ture difference of 100 deg. C. occurred when the pipe 
| wall was at 430 deg. C. (806 deg. F.) and the centre 
of the bolts was 330 deg. C. (626 deg. F.). From this 
|experience Marguerre was forced to the conclusion 
that at high temperatures and under conditions 
of frequent starting up, loosening always takes place 
|with the screwed flange connections employed, 
jeven when use is made of lightly stressed parts 
|composed of highly heat-resistant steel. 
A remedy for the excessive stressing of the pipe 
| walls by the flange is provided by an improved and 
| patented construction illustrated by Figs. 1 and 2. 
| The principle employed in this construction is to 
have a relatively flexible member or part between 
| the flange proper and the pipe, and, in the case of a 
' screwed connection to the pipe, to arrange this to be 
| of proportions comparable with the pipe wall thick- 
ness, and preferably to be in good thermal connec- 
‘tion therewith. 

The difficulty in joints of the heavy proportions 
required for high steam temperatures and pressures, 
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but the subject has not been dealt with in a way 
that brings into question the influence of design 
and construction. This, as is shown later, is a matter 
of considerable importance because much may be 
done by suitable design and construction to minimise 
thermal stresses. 

So far as the common welded-on flange construc- 
tion may be made satisfactorily it provides a cheap 
and very suitable form of joint. Thermal stress 
will result from difference in temperature of the bolts 
and the flange, but the construction is a very good 
one from the point of view of thermal stress. With 
increasing pressures and temperatures, however, 
the flange proportions become large and the relia- 


bility of welding becomes a matter for serious | 


consideration. Screwed-on flanges have been 
used, but 
to the conduction of heat from the pipe to the 
flange when steam is turned on, and, in particular, 
the temperature gradient across the flange when 
the latter is of the usual form, results in the 
flange exercising a compressive loading upon the 
pipe which may be serious. Marguerret records 
that in the Mannheim super-power station screwed- 
on flanges became loose on the thread, the pipe 
bore at the flange being reduced by 3 mm. He 
found both when starting up from cold and after 
standing during the night when the temperature of 
the flange joint was approximately uniform at 270 
deg. C. (518 deg. F.), that about the same maximum 
temperature difference occurred in parts of the 
flange in both cases, the temperature difference of 
the bolts and pipe being approximately 100 deg. C. 
But conditions in the latter case were the most 
serious because of the higher temperatures at which 
maximum differences occurred. Indeed, they were 
reached at only a little below maximum temperature 
conditions, the working steam temperature at the 


* Baumann, K. 
Future Development of the Steam Cycle.’ 
Mech. Engrs., (1930), pages 1324-29. 

_| Marguerre, F. ‘* Hohe Dampftemperaturen ; Einige 
Erfahrungen und Betrachtungen "—Z.V.D.J., No. 12, 
March 19, 1932, pages 287-292. 
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resistance offered at the screw thread | 


“Some Considerations Affecting the | 
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of making the usual welded-on flange construction 
of assured reliability, and the risk of loosening in the 
| case of serewed-on flanges of normal construction, 
has been accompanied by an increased use of some 
|form of loose flange construction. Indeed, at the 
| present time this appears to be the most favoured 
|type of flange for joints of main steam piping for 
| high pressures and temperatures. An examination 
|of its behaviour therefore is a matter of practical 
| interest. 

| The following analyses the problem of thermal 
stress in loose-flange joints. 

1. Usual Loose-Flange Joint.—It is assumed 
| that a flange is of sturdy proportions, as would be 
| the case for main steam piping for high pressures 

and temperatures, and that deformation of the 
| flange consists primarily of an angular displacement 
| of the flange cross section. Any change of form of the 
| cross section is regarded as of secondary importance 
jand negligible compared with the angular displace- 
|ment. Referring to a flange of the type represented 
| by Fig. 3, its loading and deformation under uniform 
| temperature is represented by Fig. 4(a), the angular 


| position of the flange cross section being represented 
| by ¢. When subjected to non-uniform temperature 
| as occurs when heating up, the loading is as indicated 
| by Fig. 4(b). The axial loading is changed from 

Pto P', the pipe flange, due to its higher temperature, 
| exercises a radial force F upon the flange, the magni- 
|tude of which will depend upon whether or not 
slipping occurs between the loose and pipe flanges. 
If there is slipping, F will have the value ,» P', 
where , is the coefficient of friction. Owing to the 
|temperature gradient in the flange, the flange is 
| subjected to a distributed moment similar to that 
|arising from the force F, and it may conveniently 
| be represented by an equivalent force F!, acting 
|with F. The effect of the change of loading is to 

alter the angular position of the flange cross section 

to ¢', or to cause a counter-clockwise angular 
| displacement ¢-¢' and thereby, apart from the 
| axial expansion of the flange, to increase the stretch 
|and loading of the bolts. 

Referring to a flange joint of the general con- 
struction represented by Fig. 3, let : 
D, l, t, t;, aand £ have the significance represented 

| by Fig. 3. 








| @ cross sectional area of pipe flange. 
Pp fluid pressure. 
| £ bolt stress for uniform temperature conditions. 
| fi maximum stress in flange for uniform tempera- 
ture conditions. 
axial loading of joint per radian, when joint is 





under uniform temperature. 


| P 
| 


Pi = axial loading of joint per radian, when joint is 

heating up. 

the extent to which boit stress is multiplied 
as a result of thermal action. 

radial loading per radian of loose flange by pipe 
flange when joint is heating up. 

radial loading per radian of loose flange equiva 
lent to the moment exerted on the loose flange 
due to its own temperature distribution. 

Young’s modulus. 

ec coefficient of linear thermal expansion. 


pl 


0; temperature of pipe flange. 

6, temperature of [ous flange at its end face in 
contact with pipe flange. 

0, temperature of loose flange at neutral axis and 
on a level with pipe flange. 

6, temperature of loose flange at region of bolts. 

0; = average temperature of bolts. 

a cross-sectional area equivalent in its loading 


effect to the temperature gradient in the flange 
when it is taken to be located at the end of 
the flange and to have the temperature 4. 
Considering an element of the pipe flange sub- 
tending an angle §w at the pipe axis, and taking q 
to be the mean compressive hoop stress induced 
in the flange by a temperature rise 0, neglecting the 
influence of the pipe wall, 


Fiw = gaiw 
F 
q=- 


Taking the mean radius of the pipe flange as 
0-6 D, radial expansion of pipe flange = 0-6 D 


q 
(co — 8) 


F 
= 06D (co -_ ra) 
But when there is no slipping between the loose 
flange and the pipe flange, the radial expansion of 
the pipe flange is B(¢— ¢'). For this case, 
therefore :— 


B(¢ — $1) = 0-6D (c @— 
F =Baco-[ #. (g- + | 
The temperature rise @ of the pipe flange should 
be taken above that of the loose flange at the 
neutral axis of the loose flange cross section. For 
the present purpose this temperature may be taken 
as 6,, so that @= 0, — @,, and therefore 


F Bal e(6, - 03) sie (d — #) | - () 


¥ 
Ea 
and 


In estimating F' it will be assumed that the 
rectangular body of the flange exercises negligible 
counter-clockwise moment on the flange. Actually 
it will contribute a moment because its right-hand 
side will be higher in temperature than the left- 
hand side. The major turning action will be 
produced by the spigot or collar, which makes 
contact with the pipe flange. This collar will be 
taken to extend to the neutral axis. No serious 
error will be involved by taking the mean radius 
of the collar to be the same as that of the pipe 
flange. 

Considering an annulus of the collar distant 
from the neutral axis and of thickness 62, its 
temperature above the mean temperature of the 
body of the flange being 0, its contribution to F! 
is given in accordance with equation (1) by 


Ezy8 
oF. 8 *[co oD (d- 9) | 


where y is the radial width of the annulus. 

y and @ may be expressed as appropriate functions 
of z, and F then obtained by integration. No 
serious error will be made for a flange having the 
form of Fig. 3 by taking y constant and equal to 
the thickness of the collar, and @ to vary linearly 


a 


from the neutral axis and to equal 3 (92 — 6). 
Introduction of these values in the equation for 
5 F! gives : 

8 


a 22 
if (0, — 93) — oD (4-9 | oF 


Et, 


B 


Fl 


Et; c 


B LB 


Et ; 
- a 


9, 0-6D 


8 
5) $ | | 2dz 
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o- abso #1] 
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Evidently 


a= 


Bu 

3 

and 
1. Kal A ~ 
b E a | ¢(0@, — 84) o-eb ‘* ¢') 


In the case of a joint closed by a sealing weld at 
its periphery, the minimum loading P allowing for 
loading at the joint faces is not likely to be less 
than corresponds with the steam pressure acting 
upon a circular area of D + 3 in. diameter. It will 
be greater in joints where steam tightness is ensured 
by pressure between the joint faces. For the 
purpose of this analysis the minimum loading for 
the former case will be taken. Remembering that 
P is the axial loading of the joint per radian, 


» 


) 


2nP 1 3)" p 
p —~ Pip + 3) 
~ 


This is the minimum loading P. By increasing 
the bolt loading by tightening the bolts the relation 
generally will be 


Pr 3) 
The distribution of stress in a joint that has been 
operating for some time at high temperature is 
influenced by the creep that has occurred, with the 
result that the maximum stress in the loose flange 
will be less than the figure calculated in the usual 
way upon an elastic basis. If the loading were 
removed when the flange is at its operating tem- 
perature the accompanying deformation would be 
substantially in accord with elastic theory, as also 
would be the stress changes, and there would be 
residual stress in the flange corresponding with the 
subtraction of the elastic distribution of stress for 


E* 
due to heating up, ¢ is the axial thermal expansion 
of the loose and pipe flanges relative to that of the 
bolts, the increase in stretch of the bolts due to the 
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penarert this value of ¢— ¢' into equa- 
tions (1) and (2) gives : 


ge a pst EoBe 
: Bee(0, — 6) 0-6Da? “ect 0-6Da (¢) 
ee a pst 1), Bape 

Mi = Eole(— W) —eene?— + Fede ™ 


Considering the momental loading of the loose | 


flange and its related angular position : 


Pla (F F’) B ? 
Pa ¢ 
¢  F+PB 
Pp 3} P a 
or, 
gu fi Fi B 
l—-p==> s* . (8) 
The value of p may be determined from equa- | 


tion (8) when substitutions are made from equations | 
(3), (4), (5), (6) and (7) for P, 4, ¢ — ¢', F and F', 
respectively. The solution so obtained applies, of | 
course, to the case where there is no slipping between 
the loose flange and pipe flange. When there is| 
slipping, as will usually be found to be the case, | 
equation (6) is replaced by F = p P' = ypP. 

Taking first the case where Pl is no slipping, | 
making the substitution just indicated gives 


Ec “a (0, — 03) + a! _—d 43) 
a- 
P px(D + 3Pa Bl f 
8(a + a')B \ 0-6Da i 
Ee (é px(D-+ 3- 
0-6DLa 8(a + a) f, 
— 9 
Bt (9) 
0.6Da° 
Since e is the axial thermal expansion of the 
flange relative to that of the bolt, if the mean 


T 94), | 


temperature of the flange is taken to be 4 (6, 


arise if there is no slipping between the loose flange | 
This would be the van if | materials and equally stressed, and that f 


and the pipe flange. 


S p 


there is registration of the two parts, or if * —_ 


heating up of the joint will be « a(¢ $') and, | the coefficient of friction, 1.e., when cnghaging! 
jl equation (6), 
: - e+al(¢d P l E 
Pp! F Eac (0, 6.) * BS (p 1) + a Be > pP! | 
Pp fl p 0-6Da 0-6Da | 
E > RPP (D 3)? . (12) 
giving ; 
fi : For severe temperature conditions an evaluation 
@— ¢ Ea? 1) = (9) a practical case of equations (9), (10) and (12) 


| the loose and pipe flanges. 








shows that slipping would oceur. There is no need 
here to pursue this case further, although in exami- 
ning the behaviour of a joint over a range of 
temperature and initial stress conditions, it is 
important to investigate the case where no slipping 
occurs. 

Considering the case where there is slipping, 
substitution for F of » P* gives, instead of equa. 
| tion (8), the following : 





| p(1-n8)-4 _" +Ee 

jor 

| 1 - B 2-2 82 . (13) 
| p (1 w") 4 a P - 


Substitution in equation (13) from equations (3) 
(4), (5) and (7) for P, 
| gives : 


¢, 6 — ¢', and F", respectively, 


re, 


“ple 


pif 


0.6Daf, 


3 


p2(D + 3F 7 
8alf, } 


~#P) 


Ec (0, = 6,) 


p2z(D+ 3a 
l 
8als = 
pxi(D-4 
« (14) 
"0.6Da 


Equation (14) in conjunction with equation (10) 
expresses p in terms of known quantities. 
Referring to the flange, it will be seen that the 


| derivation of equation (11) for the case of no slip 


also applies to the case where there is slip between 
Equation (11) therefore 
applies also to the latter case and may be used to 
ascertain to what extent the flange stress is multiplied 
as a result of thermal expansion. 

In order to form a fair idea of the extent to which 
the normal bolt loading and stress and the flange 
stress may be multiplied by thermal action in the 
case of the type of loose flange construction repre- 


the loading from the operating stress distribution Ba, f= ye a ae 
prevailing at the time. ‘Similarly, if the joint were) ¢ = ¢(! — ¢) Os : % ct0,— cl, | sented by Fig. 3, simplification of the equations may 
to cool down, changes of stress and strain would be rs | be made. An average case is represented approxi- 
in accord with elastic conditions, and the same will elt (% + 4, 0s) + ¢ (8, 0, + *) | 9. | mately by the following proportions : 
be true when it heats up. In calculating stress L : \ 2 | a=f t=2B=0.4D t= D - D 
arising from heating up, we are justified therefore Equations (9) and (10) are sufficient for the deter- | . ; re 
in proceeding in the usual way, and if allowance mination of the extent p to which the bolt loading | For these relations : 
is to be made for the effect of creep, which probably js multiplied by thermal action. If desired, of | Ec (0, — 0,) + ak px (D + 3F 
few designers do at present, this may be done by course, the value of e from equation (10) may be | 14 ; 0-6 D 8 al f, ] 
reckoning stress from the datum of residual stress. jntroduced into equation (9) to give p directly in | Pp pz(D+ 3). 2/ 
Consequently, the initial angular position ¢ of the terms of the known quantities. ja «= US y a B) 
loose flange is what would occur under elastic Referring to the flange, let f,! be the stress at px (D+ 3p 
conditions with bolt loading P, and f, is the corre- the surface of the collar, in contact with the pipe , 8al a (15) 
sponding maximum hoop stress in the flange. This 1 ; 2 : 
> se rs urs at the bore in the flange cross-section Gange, and let p, 4 or Che catent to which the v 3 f 
farthest away from the neutral axis. In the con- | flange stress f, is multiplied as a consequence of |. — ¢ D /0-14(0, + 6,) + 0-12 6 0-4 0,] approx. 
struction of Fig. 3 it will be noted that the maximum thermal action. It will be seen that ? : a? (16) 
stress occurs in the collar at the face making contact fy B dl + ¢ (0 — 0)0.6D _ ae. 
with the pipe flange and that it is compressive. If Pa f Bd ‘a 3 150 
the residual stress there when loading is removed 4: - o20.80 and from equation (11) 
were f, (tensile), then the actual stress under » Se _—— ‘a f E (8 8 
operating conditions would be f,—/f, It is b Bd | py 1 3 (P — Ibi S3b 2 — 9) (17) 
unnecessary, however, to take f, into account until Equations (4) and (5) give : : fi Df,” fi 
the stresses calculated upon the usual elastic basis $ Eg fl , 7 Taking a pipe of 12 in. bore for a working pressure 
have been obtained. é o6De ge 1); j | of 650 Ib. per square inch (gauge), and assuming 

The foregoing remarks apply to the loose flange, ; : we : , | the following temperatures: @, = 400 deg. C., 
the bolts, of course, always carry stress as deter- and from equation (4) putting 0, = 325 deg. C., 0, = 275 deg. C., 0, = 250 deg. C. 
mined in the usual way from load and cross-sectional 06D E | 6, = 200 deg. C., p and p, have the values given 
area. Bo Fe | below. The stresses p and E are in tons per square 

It will now be understood that for the loose Ep fl j 7 E ¢ (8, — 05) | inch, and itis taken thas : E = 12 x 10° tons per 
flange : Px 0-6DaLE ‘? yy, fd Si | Square inch, ¢ = 14 x 10- per deg. C., and up = 0-25. 

8¢ f 60 - (11) | 22-5 + 115 ; + 2-04 2 
: The multiplication of bolt loading p having been p=1+ 3 
b 0-6 D h (4) determined from equations (9) and (10), equation (11) | a (6- 12 + 5-457) + 0-667 / 
EB" gives for known quantities the multiplication of the | . 
Considering the bolts, the initial elastic stretch flange stress due to thermal action. a= i- ™ = 0} , 22-5 
: , mee The values of p and ziven above can only 3 f 

mecsared from the centre of the joint is 1 If, r she e| Assuming that the bolts and flanges are of similar | 


5 tons per square inch when zx = 1, for all stresses 


|x 
j will have the value 0-2 and 
1 


45-5 + 2-042 
11-62+ 0-667 f 

Table I, on page 447, gives the results of evaluating 
the above expressions for p and p,. 

If the materials of the flange and bolts are ol 
widely different creep resistance, different working 
stresses will be necessary. Assuming, for example, 
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Fie. 28. Drivine CLock. 











Fie. 30. Gear PLATE wirnh Cover REMOVED. 


that f= 2 and f,= 5, when x= 1, the resulta | expected to result in creep, the stress distribution 
given by Table II are obtained. | under operating conditions at the flange will be 














Taste I.—Material of Bolts and Flange similar. All| Taste II. Material of Bolts and Flange different, Bolt 
Stresses are in tons per square inch. Stress 2 Flange Stress. 
; l | 
Initia] bolt stress shes , ° ‘ P | et Initial bolt stress wr = 2 4 4 
Minimum safe bolt stress Minimum safe boit stress 
(5 tons per sq. in.) | (5 tons per sq. in.) 
| “ 
| 
Bolts | | Its: 
Bolt stress f (even temp.) 5 10 | 15 | 20 Bolt stress f (even. temp.) ) 10 15 20 
: . nm ms | 
Fs Bolt stress (uneven temp.) 4-18| 2-66] 2-15) 1-9 | _ Bolt stress (uneven temp.) | 4-48] 2-79] 9-22] 1-95 
Bolt stress (even temp.) | | Bolt stress (even temp.) 
Bolt stress (uneven temp.) .| 20-9 | 26-6 | 32-2 | 38 | Bolt stress (uneven temp.) 22-4 | 27-9 | 33-3 | 39 
Increase in bolt stress due to } | Increase in bolt stress due to 2 x } 
tneven temperature .. . 15-9 | 16-6 | 17-2 18 uneven temperature .. 17-4 | 17-9 | 18-3 19 
Flange :— | Flange : 4 ~ i 
Flange stress f; (even temp.) ..| 5 10 15 20 Flange stress f; (eventemp.) ..| 2°5 | 5-0 7-5 | 10-0 
py -= Flange stress (uneven temp.)} 5.54 | 2.14 | 1-73 | 1-52 | py aosnmge stress (uneven Temp)! 5-36] 3-11] 2-87) 1-98 
Flange stress (even temp.) Flange stress (even temp.) meee 8 
Flange stress (uneven temp.) ..| 16-9 | 21-4 26 | 30-5 Flange stress (uneven temp.) 13-4 | 15-6 | 17-8 | 19-8 
Increase in flange stress due to Increase in flange stress due to 
ineven temperature --| 11-9 | 11-4 11 10-5 uneven temperature .. 10-9 | 10-6 | 10-3 | 9-8 


When a joint has operated for some time under | more favourable than under elastic conditions. An 
conditions of stress and temperature which may be | examination of the problem indicates that the maxi- 








mum stress in the flange may in time be reduced 
by about one-third of the value calculated upon 
the usual assumptions. Taking 25 per cent. as a 
safe reduction, the maximum residual] tensile stress 
f, in the flange would be 25 per cent. of the flange 
stress values f, given by Tables I and II. The 
corresponding maximum flange stresses will be less 
than the values given by the tables by the amount /,, 
although the increases in flange stress due to uneven 
temperature given by the tables will not be affected. 
For example, in Table I, in the case where the flange 
stress f, under elastic conditions is 10 tons per 
square inch, creep at operating temperature may 
reduce this to 7-5 tons per square inch and produce 
a residual tensile stress of 2-5 tons per square inch, 
Consequently, the flange stress under the uneven 
temperature conditions assumed would be 18-9 tons 
per square inch, instead of 21-4 tons per square 
inch as given by Table I. It appears, therefore, 
that the maximum stress in the flange under un- 
even temperature conditions is not much reduced 
by creep. 
(To be continued.) 








74-IN. REFLECTING TELESCOPE 
FOR TORONTO UNIVERSITY. 


(Concluded from page 366.) 


Apart from the optical system, it will, we believe, 
be generally agreed that the most important part 
of a telescope is the driving mechanism. Its 
function is, of course, to turn the moving parts of 
the instrument, in this case weighing about 35 tons, 
about the polar axis, to compensate for the rotation 
of the earth. When the telescope is being used for 
long exposure photography, extreme accuracy of 
drive is required, otherwise the star images would 
be drawn out into lines on the photographic plate. 
Dr. R. K. Young, President of the Royal Astrono- 
mical Society of Canada, has aptly illustrated this 
problem as follows: “A drift of the image of a 
thousandth of an inch during the course of an 
exposure when the telescope is being used for photo- 
graphy would seriously affect the definition of the 
picture. The engineering difficulties confronting 
the telescope maker in thus keeping the tube so 
accurately pointed are about equivalent to keeping a 
gun pointed on a target an inch in diameter at a range 
of twenty miles while the target is moving at the 
rate of 5 ft. per second.”* The motion, moreover, 
must be continuous and without any trace 
of jerkiness. These arduous requirements are 
met by means of an electrically-driven clock and 
* The Reflecting Telescope for the David Dunlap Observa- 
tory. Paper read before the Engineering Institute of 
Canada, Montreal, February 9, 1934, by R. K. Young, 
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supplementary mechanism, which is corrected by a) of the two shafts shown in Fig. 30, on page 447. 
very accurate seconds pendulum forming part of the The worm and worm wheel are shown at the right- | 
equipment of all astronomical observatories. hand end of this shaft, the worm being protected 
A general view of the driving clock of the Toronto| by a casing seen in the figure. The lower shaft, | 
telescope is given in Fig. 28, on page 447, and a|on which the correcting devices are fitted, as will | 
drawing of the mechanism is reproduced in Fig. 29.| be explained later, drives through spur gearing a 
It comprises a heavy crossed-arm nearly isochronous| second shaft, including a section on which an} 
governor driven indirectly by a }-h.p. electric motor | accurately-cut worm is formed, this worm engaging | 
through a differential gear-box, shown in section in| with an equally accurate worm wheel, called the 
Fig. 29. A weight suspended from a chain passing | driving circle, and mounted on the polar axis, as | 
over a pulley and attached to the outside of the | mentioned in our first article on page 282, ante. | 
differential gear-box, in the form of a Huyghen’s| The two shafts and the plate on which they are 
loop, gives a constant driving force to the governor, | mounted are known as the gear plate. 
and the gear-box carries an arm with a contact at Coming now to the correcting mechanism, we | 
its outer end, which passes over a number of studs| must first explain that the lower shaft, or jack | 
arranged concentrically, and connected to resistances | shaft, is made in five parts, of which the first part. 
° in the field circuit of the driving motor. When the! reading from left to right in Fig. 30, carries the 
motor is running at the correct speed, the weight pinion driving the upper shaft, and this and the 
is kept floating, but if the speed alters, the gear-box | next two sections are connected together through 
rotates, together with the contact arm, which then | epicyclic-differential gearing. The third, fourth and | 
corrects the speed of the motor by altering the field | fifth sections are also connected through epicyclic- | 
resistance. The governor runs at 90 r.p.m., and | differential gearing, both sets of gearing being clearly 
is directly coupled by a vertical shaft, shown near | shown in Fig. 30. On the centre section of the shaft 
the bottom of Fig. 3, on Plate VIII, ante, to a worm | is mounted, friction tight, a disc having 24 notches 
gearing with a worm wheel mounted on the lower! on the periphery, and opposite this disc is an electro- 
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magnet connected to the observatory seconds 
pendulum. This magnet, which is thus energised 
once per second, is provided with an armature of 
special shape, and this enters each of the notches 
in the disc, which is intended to make one revolution 
in 24 seconds. When the speed is correct, the 
entry of the armature into the notches has no 
effect, but if it should be fast or slow the disc 1s 
turned one way or the other relatively to the jack 
shaft. This relative motion operates a trigger 
connected to a spindle which passes longitudinally 
through the shaft and tilts a two-way mercury 
switch at the right-hand end of the jack shaft: 
the connections to this switch are visible in Fig. 3%. 
The effect of tilting this switch is to energise one 
of two electromagnets, the armatures of which 
are arranged to hold one of the dises carrying the 
planet wheels of the epicyclic-differential gear, and 
in this way the jack shaft is slowed down or speeded 
up, as required. The second epicyclic-differential 
gear, viz., that on the left in Fig. 30, is controlled by 
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hand and is used for correcting errors due to refrac- 
ion, 
ate with that for the reflector for Edinburgh, which 
vas described on page 432 of our 128th volume 
1929). If this comparison be made it will be seen 
that the two-way mercury switch takes the place of 

considerable number of sliding and other contacts. 
rhe new gear, it may be mentioned, has only been 
titted to the Toronto instrument and to a 36-in. 
reflector recently erected at Greenwich. 

\s already explained, the Toronto telescope can 
be used both as a Cassegrainian and Newtonian, 
ind since with the latter optical system the observer 
nust be located near the upper end of the tube, 

specially-designed bridge, carrying an adjustable 
bserving platform, has been provided for this 
purpose. The bridge, which is in the form of a 
semi-are, runs on rails mounted on the edges of 


two segmental platforms fixed inside the dome, as | 


mentioned on page 281, ante. A photograph of 
the lower portion of the bridge, after erection in 
the makers’ shops, is reproduced in Fig. 34, on 
this page, and details of its construction are illus- 
treated in Figs. 31 to 33, on page 448. The hori- 


vmital distance between the running rails is 30 ft., 


ind the difference of level between them is 16 ft. 
\s already mentioned, the width of the bridge is 


» ft. 6 in., and this is about equally divided into | 


stairway and a track on which the observing 
platform runs. In the plan, Fig. 31, the method 
driving the travelling wheels by a reversible 
motor through reduction gearing is shown dotted, 
nd it will be noticed that power is transmitted 


the lower travelling wheels through a long chain | 


running over guide pulleys. 
Che observing platform is mounted on a four- 
heel trolley, the wheels of which run on the upper 





Lower Part oF BripGeE FOR OBSERVING PLATFORM. 


It may be of interest to compare this gear 
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flange of a pair of chan- 
nels riveted to the side 


plates of the bridge. 
The trolley is held 


down by four wheels 
which run on the under 


surface of the upper 
flange, as is clearly 
shown in Fig. 33, on 


page 418. The trolley 
is pulled up and down 
the bridge by wire ropes 
passing round an elec- 
trically-operated winch 
located on the upper 
end, as is best shown 
in the plan, Fig. 31. A 
smaller drum on_ this 
winch is used for a bal- 
ance weight, which is 
shown dotted in its 
lowest position, and 
also half-way down, in 
| the elevation, Fig. 32. The trolley on which the 
| balance weight is mounted is shown in the plan, 
| Fig. 31, and also in the transverse section, Fig. 33. 
| It will be obvious that it is necessary to take steps 
to keep the observing platform level irrespective of 
its position on the bridge, and this is effected by 
mounting the platform on a short pedestal hinged 
to the upper part of the trolley, as is perhaps most 
clearly shown in Fig. 32. From the hinged pedestal 
extends an arm carrying at its outer end a small 
three-wheeled trolley which runs on a curved Tee- 
iron attached to one of the web plates of the bridge. 
The curve of the Tee-iron is such that the observing 
platform is turned about a horizontal axis as it 
moves up and down the bridge, just sufficiently to 
| keep it horizontal. The platform can also be turned 
| about a vertical axis, a ball race being provided for 
| toe purpose in the upper part of the pedestal, as 
shown in Fig. 33. To move the platform round the 
observer turns the handwheel shown in Fig. 33, and 
a pinion on the lower end of the shaft on which the 
| handwheel is mounted engages with a fixed gear cut 
}on the periphery of the ball race. The platform 
can thus turn about a vertical axis, and move up and 
down the bridge. and the latter can be moved later- 
ally in each direction. With these three move- 
ments the observer can obtain a convenient position 
near the Newtonian gear in practically any position 
|of the telescope. There are two finders at the upper 
|end of the telescope, one of 2} in. and the other of 
|2-in. aperture. A third finder, of 4}-in. aperture, 
jand with the eyepiece mounted on cross slides, is 
| provided at the lower end. 











ante, we may now add that the mirror disc, which 
has been supplied by the Corning Glass Works, New 
York, is made of a special Pyrex glass, having a 





To the brief reference to the mirror on page 366 | 














GRINDING MACHINE WITH TABLE TILTED. 


coefficient of expansion on the Centigrade scale of 
about 2:6 x 10, the corresponding figure for 
jordinary Pyrex glass being 3-2 10°, It was 
cast face downwards with a concave face of nearly 
the required curve, and also with the central hole 
|moulded in. The disc reached the Walker Gate 
| Works in November last, its weight being 2 tons 
|6 ewt. The disc, as received, was a full 14 in. 
in thickness, and as the mirror cell would only 
accommodate a thickness of 12 in., 2 in. had to 
be ground off the back. This has now been done 
and the back polished. At present the edge 
is being ground true, and the next operation will 
be to grind the central hole true. The concave 
surface has already been rough ground to approxi- 
mately the right curve, but the final polishing and 
figuring will occupy some months. It is expected 
that the mirror will be completed by the autumn. 

For grinding and polishing this mirror the machine 
illustrated in Fig. 35, above, was constructed 
by Messrs. Sir Howard Grubb, Parsons and Com- 
pany. The table can take a disc up to 90 in. in 
diameter, but apart from its size its special feature 
is that the table can be tilted to the vertical posi- 
tion ; it is shown tilted to about 45 deg. in Fig. 35. 
The machine is erected in a room provided with 
automatic temperature control, and located at one 
|end of a long testing gallery. It is thus possible, by 
| tilting the table into the vertical position, to test 
the mirror without removing it from the machine. 
Many tests have to be made during the grinding and 
polishing operations, particularly when the final 
parabolic form is being produced, and the fact that 
these tests can be carried out without removing 
the mirror from the machine saves much time and 
trouble, and also avoids the risks attendant on 
handling such a heavy but fragile object. 

In conclusion, a few brief notes on the erection of 
the main parts of the telescope in Canada may be of 
interest. The circular building and dome, weighing 
nearly 200 tons, reached the site at the end of July, 
1933, having been shipped directly to Toronto 
Harbour, and brought thence by road. The teles- 
scope, of which the total weight is about 50 tons, 
was shipped to Montreal, and was brought to Toronto 
by rail. From Toronto to the site the instrument 
was transported by road. Both the building and the 
telescope were erected by the Dominion Bridge 
Company, of Toronto, the work being supervised 
by the foreman of the makers’ erecting shop. The 
polar-axis assembly weighed 164 tons, and a 20-ton 
Crane with a jib 92 ft. in length was erected to 
handle it. First the housings of the bearings were 
put in place on the north and south piers, shown in 
Fig. 3, on Plate VIII, ante. The driving and other 
| circles were put in place on the south end of the 
axis and the axis was then lifted by the 20-ton 
}erane. When clear of the ground a second crane 
lifted the northern end of the axis until the latter 
‘was tilted to about 44 deg., which is the latitude of 
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| 
the site. The southern end was lashed to the hook 
of the main crane, so that the inclination of the axis 
could be maintained without the assistance of the 
second crane. The main crane then lifted the axis 
at the correct inclination, and passed it into the 
observatory building through the opening in the 
dome, afterwards gently lowering it into position in 
the bearings. The whole of this operation, we 
understand, occupied less than an hour, The 
declination sleeve, weighing 3 tons, was raised into 
position and bolted on to the cubical portion of the 
polar axis. After which the declination axis itself 
was lifted and put into position. The erection of 
the mirror cell, tube and other details presented no 
particular difficulty, and the instrument now awaits 
the arrival of the spectrograph and the mirror, of 
which the latter, as already stated, will be com- 
pleted towards the end of this year. As mentioned 
in our first article, on page 281, ante, the observatory, 
including the 74-in. telescope, will be administered 
by the Department of Astronomy of the University 
of Toronto, and doubtless good use will be made 
of this magnificent instrument. 








FRENCH FARM MACHINERY 
PROGRESS. 


By R. Bortase Marruews, A.M.Inst.C.E. 


Tae agricultural machinery show which is held 
in Paris at the end of January each year affords an 
opportunity for keeping in touch with progress in 
agricultural mechanisation in France. At the 
exhibition this year, thirteen machines were selected 
by a special jury for inclusion among the new 
entries that were shown on a special stand. Of 
these various items, the most interesting to the 
British farmer were a double-balance plough, a 
beetroot-eeed sower, an adjustable harrow, a hedge 
trimmer, and paper bonnets for stooks. One is 
apt to think that the double-balance plough has 
reached its ultimate form of design, but the 
Thiémé implement, which is made by Messrs. 
Robert Thiémé, of Fére-en-Tardenois, Aisne, pre- 
sented a radical departure from normal practice 
both in appearance and in use. The reversal is 
carried out automatically by merely hauling on 
the traction chain in a reverse direction by pulling 
it under one of the wheels. The plough lies in the 
position shown in Fig. | when being drawn to the 
left as indicated by the arrow-head P. By revers- 
ing the pull as shown at R in Fig. 2, it automatically 
throws-over to the position indicated by dotted 
lines. The spike W entering the ground prevents 
rebound as the plough tips into its new position. As 
will be seen, the shares are mounted on a straight- 
bar chassis, which, in turn, is carried by a pair of 
lever supports over the main axle. These levers arc 
extended below the axle where they are cross- 
connected by a towing bar. The pull on this bar 
throws over the upper portions of the levers and 
thus sets the proper plough share in accordance with 
the direction of travel. The depth of furrow is 
regulated by means of the shackles E and the 
chains G which control the angle between the 
frame and the throw-over levers. The plough is 
made with single, double or triple shares. 

The novel feature of the Gougis beetroot-seed 
sower, which is made by Messrs. Etablissements 
Gougis, of Anneau, Eure-et-Loir, is the automatic 
feature for uniformly controlling the depth at which 
the seed is laid. This is a matter of considerable 
importance, as the plants from too deeply sown seed 
are either weakly or they die off. This device 
merely consists of a disc driven by friction with the 
ground. Four adjustable legs, fixed to this disc, 
are fitted with depth gauges, which control the 
depth of the feeding chute to a uniform depth 
below the surface of the yround, however undulating 
the latter may be. The arrangement is illustrated 
in Fig. 3. An interesting harrow, constructed by 
Messrs. Etablissements A. Milon, of 24-26, Rue 
Palestro, Romans, Dréme, is designed on the lazy- 
tongs, or Nuremberg scissors, principle, so that the 
harrow teeth can be adjusted to any desired distance 
apart. When the work is done, the whole implement 


can be collapsed into a compact series of parallel 
bars. Three skids are provided on the top, so that 
when turned upside down, the complete implement 
can easily be towed about. 


The Devaulx hedge 


trimmer, made by Messrs. Devaulx de Chambord, of | equipment. 


Treteau, Allier, consists of a flexible shaft arranged 
for direct connection to an oil engine or to an 
electric motor. 
disc about 8 in. in diameter with a revolving blade 
cutter projected about 4 in. from the casing. Hedge 
trimming by hand is always a laborious process, 
hence any mechanical device is always welcome. 
The Seba waterproof paper bonnets for stooks of 
corn, made by Messrs. Société S.A.F.1., of 6, Rue 
Franklin, Paris, 16, were an interesting innovation. 
They are intended for covering the corn in the field 
whilst it is drying in stooks and thus preventing dam- 
age by rain, germination, discolouration and attacks 
of birdsand vermin. Twine passed through eyeletted 
holes at the base of the conical covers, prevents 


The cutter consisted of a protected ) 





them from being blown away. Vent holes are 
pierced near the apex for ventilation. It is stated | 


that these covers will last for several seasons. 


_ Fig.1. 





During recent years, Continental agricultural | 
engineers have devised several forms of rotary 
dividers for reaping machines. The Tubviss, made 
by Messrs. G. Lefevre, of Croiselles, Pas-de-Calais, 
is yet another form of this device and is of special] 
interest on account of its novel mechanical con-! 
struction, the worm thread of the feeder having no | 
core on the machine side. Though cored, the worm | 
thread on the outer divider is of circular cross- | 
section instead of the more usual fin type. There | 
have been many attachments proposed for the con- | 


version of petrol engines for the combustion of heavy 


oils. Most of these have been rather in the nature | 
of makeshifts, but a new departure is the Bagnulo, 
made by Messrs. S.A. de Gestion des Brevets 
Bagnulo, of 12, Rue de la Croix-d’ Or, Geneva, which | 
is a sound engineering job, for even the cylinder | 
heads are machined all overinternally. The attach- 
ment is supplied ready for fitting on to standard | 
tractor engines. It is of the semi-Diesel type, 
with a combustion chamber connected by a double | 
Venturi passage to the top of the cylinder. The 
fuel is fed by measuring and admission valves into 
this chamber, which receives its initial heat by 
starting the engine up on petrol. A workmanlike 
new tractor, the Bruneau, made by Messrs. Moteurs- 
Bruneau, of Tours, I. & L., employs a mixture of 
25 per cent. petrol and 75 per cent. heavy oil. It 
starts from cold. The engine is of 12 h.p. capacity, 
as the tractor is designed chiefly for use in vine- 
yards. Anumberofimplements have been designed 
for use with it, which can be mounted on the 
tractor itself and when not in use, hauled up out 
of the way by means of a small winch fitted on the 
top of the rear of the tractor. The turning radius, 
6 ft. 6 in., is very small as is necessary in vineyard | 
and similar work. It is fitted with pneumatic | 
tyres. Incidentally pneumatic tyres are now being | 
generally fitted to horse-drawn farm carts and also | 
to tractors in France following the start that has | 
been made in England. The tyres in France, how- | 
ever, are more usually of the balloon type with non- 
skid patterns of the motor-car type rather than of the 
strake form. 

There has been little change in electric-motor 





While the motors are more suitable 
for farm use than those made in this country, they 
are not yet up to the standard of German and 
Scandinavian practice. The trend is to direct 
connected drives. Excellent examples of these are 
the Demag sack hoist; the new Law circular saw ; 
the Law disintegrators and root slicers; and 
various forms of water and liquid manure pumps. 
The Demag hoist, made by Messrs. Demag, of 
Duisburg, Dusseldorf, Germany, has been furthe: 
improved by the addition of an ingenious toggle 
grip known as the Geist. By the fitting of various 
forms of extensions to the grips a wide range of 
materials can be lifted, from sacks to barrels or 
from flat steel plates to hay. The new Law circular 
saw, made by Messrs. Ets. L. A. Wisler, of Senlis. 
Oise, is provided with a 1 kW motor, 5in. in diamete1 
by 18 in. in length, an unusual dimension, on the 
spindle extension of which the saw is directl) 
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mounted, thus eliminating all belts 
or gears. It is fitted with a tilting 
table for bench work and a fork 
for sawing logs. The Law bam 
machinery is now well known; it 
will be recalled that the motors 
are mounted vertically and carry 
disintegrator discs instead of the 
hitherto more customary rollers 
and grinders. This method elim- 
inates the use of gears and belts. 
Improvements are only in details, such as the 
substitution of miniature circuit breakers in place 
of fuses, and a re-design of the exterior lines to 
facilitate keeping the machines clean. Possibly 
in view of the anticipated drought during the next 
three years, more attention than ever has been paid to 
water pumps. The general trend is towards the 
adoption of automatically controlled pumps in con- 
junction with air pressure tanks, so that the supply 
can be obtained at a similar pressure to that in towns. 
There is a difference of opinion between the makers 
of horizontal and vertical air-pressure tanks. Those 
in favour of the latter claim that less air is absorbed 
by the water. There is a growing tendency to 
mount the pumps of the centrifugal and rotary type 
directly on to the motor end plates. This saves 
the cost of a bed plate and also facilitates alignment. 
Reciprocating pumps are only advocated where 
silence is essential. There is an increase in the 
number of self-charging pumps available. These 
are more costly, but overcome the troubles of a 
leaky foot valve. 
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Air Transport Manual. By the Staff of the Commercial 

Motor. London: Temple Press, Limited. [Pric« 
3s. 6d. net.) 


|Tue Air Transport Manual is a practical manual 


which, although designed to be chiefly useful to 
those interested in the aeroplane for transport 
purposes, cannot fail to be of value to the casual 
pleasure pilot or flying-club member. Even to those 
having only an academic interest in flying, Chapter L 
will prove illuminating, giving as it does complete 
data of (excluding Imperial Airways) some 11 firms 
who operate regular services, and some 34 firm« 
who operate for private charter purposes, Aero- 
drome data form, naturally, a most vital section of 
this book ; and here, realising the impossibility of 
giving absolutely full details, the authors content 
themselves with giving a complete list of aero- 
dromes and positions of landing grounds, together 
with information as to how and where detail aerv- 
drome maps, &c., can be obtained. 
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A concise guide to all standardised British 
commercial aircraft is contained in Chapter IV, 
and in Chapter V British engines are similarly 
dealt with; in both cases useful folder charts are 
included, which give data and performance details 
in tabular form. To those contemplating starting 


a new flying service, Chapters VI to X will be of | 


substantial value, although the section on mainten- 
ance hardly fulfils its object as well as the other 
chapters. This chapter deals more from the point 
of view of what is necessary, and leaves the instruc- 


tional aspect to other writers, possibly because the | 


space available was not sufficient to deal thoroughly 
with this. 

The question of air mails is, curiously enough, 
not dealt with, even briefly. This seems unfortu- 
nate, since in many cases on the Continent and the 


United States of America the provision of regular | 
cross-country services is commercially impossible | 


without the usual government postal contribution. 
While some authorities advocate separating passen- 
gers from goods and mail, in the present state of 
commercial aircraft development it has generally 
been agreed that this is not satisfactory from a 
financial point of view. This is readily under- 
standable, as authorities have estimated that the 
potential air-mail tonnage to all parts of the British 


Empire is only 2} tons per week outwards, and | 


1} tons inwards. 
The remaining chapters are accessory to the 
subject. An excellent chapter, of interest not only 


to potential purchasers of the book, but to all who | 
have any idea of taking up an air career, is the | 
one entitled “‘ Training for Posts in Air Transport.” | 


Clear evidence is given in this section of the added 
qualifications demanded from pilots and others 
who wish to be employed by the air-transport 
firms, against those demanded from any who take 
up flying merely for private pleasure. 

The last two chapters take the form of a 
useful trade directory, which deals with some air- 
craft accessories in detail, with illustrations, also 
listing a complete schedule of names and addresses ; 
and a short dictionary of technological terms, 
dealing with this with rather more fullness than 
usual in an ordinary dictionary. 

On the whole, the book is a well-printed and 


| broad subject, that the omission of his views on | 


| preliminary training is to be regretted. It may be 
assumed, from his advocacy of the Case system, that 
the student is supposed to have spent some years in 
the shops, not to become a craftsman, but to learn 
the good and bad points of the working systems 
employed, and, still more important, to obtain 
| what is impossible in any other way, a personal 
knowledge of men. Stress is rightly laid on direct 
contact with the business world during training, a 
contact which the Case method, with the helpful 
co-operation of industrial firms, makes practicable. 
The problems provided to test the students—and 
most of the examples in the book would test older 


| brains—are obtained from actual business firms, | 


whose representatives personally visit the classes 
to state the “Case.” The solutions offered are 
afterwards criticised, with explanations of, and 
reasons for, the firm’s own solution. Such training 
is all to the good, and is an inducement to original] 
thinking wholly lacking to the solitary premium 
apprentice of the old days. 

The author wisely discourages too early specialisa- 
tion, his work aiming rather to supply, not indeed 
|a complete education, which would be obviously 
| absurd in a profession so dependent on experience, 
but a broad foundation, from which the graduate 
may extend his knowledge and, when desirable, 
specialise in any practical direction. 

The chapter on “ Foremanship Training” is 
| perhaps a little indefinite. This is not surprising, 


with real advantage outside the factory. The 
gradual change in duties still leaves him, as the 
author says, the shop representative of the manage- 
ment. Nothing is truer than that the tone of a 
works acts downwards and not upwards, and it is 
doubtful whether any outside instruction can do 
more for a man who will never get beyond being an 


excellent foreman than straightforward explanations | 


from his chief, and daily contact with him. The 
works manager must be the main spring, and he it is, 
by his everyday work and his methods of doing it, 
who gives character to the factory. An education 
as outlined in this book may be expected to fit him 
| for his job in much less time than would otherwise 
be necessary. 


illustrated production, and sold at a distinctly | 


moderate price, considering that it consists of some 
184 pages. 


Works Management Education. 
to the Case System. By T. H. Burnuam. London: 
Sir Isaac Pitman & Sons, Limited. [Price 7s.€d. net}. 

Ir has often been asked whether management, 

especially works management, can be taught. Mr. 


Burnham’s work is a small attractive-looking book, | 


beautifully printed, which says it can, though with 
important reservations. And a very good case is 
made out, with an economy in words which sacri- 
fices nothing in clarity of expression. The reserva- 
tions, of course, refer to energy, courage, vision, 
sense of honour, in fact, all the various intangible 
yet very real things which go to make up leader- 
ship. No one observing young fellows growing 
up in works can fail to notice how slow and casual is 
usually the development of managerial qualifications. 
Given the initial requirements of character, there is 
much that the prospective works manager can learn 
intensively if proper facilities are available, saving 


him years of valuable time, and giving a direction to | and increasing years, felt unable to undertake. The | 
his daily thoughts and ambitions otherwise lacking. | task has accordingly been entrusted to Professor | 
|W. J. Goudie, D.Sc., who, whilst adhering to the 
this kind of information, but to tell the student | 


It is the author’s object, not actually to impart 


what it is he ought to know and how to get it, 
mentioning some educational centres and instancing, 


M particular, the syllabus of the South-East London | 


Technical Institute, with its use of the Case 
system. It might, perhaps, be said that Part I of this 


syllabus is more suited to the general, than to the | 


works, manager, while there are a few items in 
Part II which it would do the general manager no 
harm to know. But both parts appear rather a heavy 
dose for a student, and mental indigestion is apt to 
discouraging. Is there not something to be said 
a combined course in “ Elementals ” 


With, and a clear cut separation later of the two 
branches ? 


for 


The author writes with such know ledge on the 


With Special Reference | 


to begin | 





Ripper’s Steam Engine, Theory and Practice. Eighth 
Edition. Rewritten and enlarged by W. J. Goupre. 
D.Se. London: Longmans Green and Company. 
[Price 25s. net.] 

Tue first edition of Professor Ripper’s treatise on 

the steam engine was published in 1889, at a time 

when Regnault’s observations of 1859 and 1862 

still represented the last and authoritative word on 

'the properties of steam. 

familiar to but few engineers, but the growth of 

electric power stations was creating a demand for 
better engines, and at the same time provided the 

/means for easy and reliable performance tests, 


There arose, accordingly, a need for better text-| 


books on steam practice than met the requirements 
of a previous decade. Amongst these, Professor 


Ripper’s treatise took a deservedly high place. Its | 


| popularity led to the call for seven editions, each 
| successive issue being brought up to date by the 
|author. The advance in pressures and temperatures 
| since the war has brought in new problems, neces- 
| Sitating a somewhat drastic revision of the original 
| text, which Professor Ripper, owing to ill-health 


original scheme of the book, has rewritten and 
enlarged the text. More space is now devoted to 
thermodynamic theory, whilst the advances made 
on the practical side are illustrated by many 
examples taken from modern practice. 

The opening chapter gives a clearly-written 
synopsis of the thermodynamics of a perfect gas, 
whilst the second is devoted to the special properties 
of steam. The various forms of energy diagrams 
form the subject of the third chapter. The differ- 
ence between the Rankine and Carnot cycles, and 
the approximations to these realised in practice, are 
very thoroughly discussed and illustrated by simple 
diagrams, showing the possible gain due to pro- 
gressive feed heating. This chapter concludes the 
author’s exposition of the general theory. 


for it is not easy to see how foremen can be trained | 


The term entropy was | 


The distinction between indicated and brake 
| horse-power is then explained, and various types of 
| dynamometers are illustrated and described. The 
| difficult and as yet incompletely solved, question 
|of the condition of the steam in the cylinder is dealt 
|with mainly on orthodox lines. The use of the 
temperature-entropy chart in discussing indicator 
diagrams and establishing a heat balance is lucidly 
described and illustrated by worked-out examples. 
The importance of valve leakage is emphasised. 

A good deal of space is wisely devoted to a de- 
tailed discussion of representative indicator dia- 
grams. Compounding forms the subject of 
Chapter VII., and the utility of the assumption of 
a hyperbolic expansion line and of a diagram factor 
is well brought out, and is accompanied by a useful 
table giving values of this factor in different cases. 

The illustration and description of the details of 
actual engines is commenced in Chapter VIII. The 
selection is excellent, but none of the drawings is 
dimensioned. The slide valve, and a number of the 
different diagrams which are in use for determining 
angles of advance, lead and cut-off, are fully gone 
into. 

The importance of balancing has become increas- 
ingly realised of late years. Badly balanced loco- 
motives are mainly responsible for impact forces on 
railway bridges, whilst imperfect balance has also 
been responsible for fracturing the crankshafts of 
many multi-cylinder engines. The means of secur- 
ing balance and of making the often laborious 
calculations involved are explained in Chapter XII 
with the aid of examples taken from practice. 
Different types of reciprocating engines, including 
slow-running single-cylinder engines and _high- 
speed compound engines, are next illustrated and 
described. As before, the drawings are not dimen- 
sioned, but, on the other hand, each separate item 
in the make-up of one of the high-speed engines 
shown is separately numbered, so that the student 
can follow the text without difficulty. The loco- 
motive has a separate chapter devoted to it, the 
* Royal Scot” being illustrated by a folding plate 
and a couple of excellent cross-sections. The re- 
mainder of the volume deals almost wholly with the 
steam turbine. The examples chosen for illustration 
include the 208,000 kW set erected at the State Line 
Station, Hammond, Michigan. The curious steeple 
type of compound turbine, which has been adopted in 
one or two instances in America, with a view to econo- 
mising floor space, is also represented. As was to be 
expected from Professor Goudie, the general theory 
of design is very satisfactorily discussed. Exception 
'may, however, perhaps be taken to the author's 
| statement that the “energy” efficiency of steam 
nozzles was the object of the Nozzles Research Com- 
mittee. What this Committee had really in view 
was the determination of the efficiency of nozzles 
as applied to steam turbines. This is represented 
by the square of the velocity coefficient, since the 
drive on a turbine wheel is always directly pro- 
portional to the momentum of the jet, and only 
somewhat indirectly and, in general, somewhat 
inexactly, to the “ energy ” efficiency. 


| Der Maschinen- und Gerdtepark im Baubetried. By 
E. Woxtrer. Berlin: Wilhelm Ernst und Sohn. [Price 
11 marks]. 


In this work the author sets out at some length a 
consideration of mechanical appliances and tools 
used in large constructional works, from the point 
of view of the civil engineer who intends to analyse 
costs closely. He has treated only of the problems 
affecting the machine and plant, including as an 
appendix a list of tools and appliances, with par- 
ticulars of output, power required to operate, size 
and cost. A table included gives a list of firms 
supplying such plant. Descriptions are given in the 
text, with illustrations in several cases, of steam pile 
drivers (with details of performance in diverse soils), 
chain-track excavators, air compressors, road- 
making machines and suitable prime movers. 
The arrangement of the plant is considered, atten- 
tion being given to choice of site. Detailed con- 
sideration is given to the infiuence of mechanical, 
constructional, economic and other factors on the 
performance cf machines, and conclusions are drawn 
| therefrom on the possibility of employing them. A 
| further section is devoted to the repair work and 
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maintenance Che author stresses the importance 
in large undertakings of proper provision for repair 
shops, and deals with factors which influence the 
carrying out of repairs, their cost and the efficiency 
of the repair shop. The last section deals with costs, 
which are set forth in detail, including interest, 
credit, other costs and methods of reckoning costs, 
including replacements. The book is, in brief, an 
attempt to apply scientific organisation and 
management to the equipment of the civil engineer. 








THE KELLER AUTOMATIC TOOL- 
ROOM MACHINE. 


Tue Keller machine for the production of punching 
tools and dies of irregular contour by means of a 
milling cutter, the path of which is determined by the 
motion of a tracing point over a template, was described 
and illustrated in Exorneertne, vol. exxvi, page 353 | 
(1928), but the smaller machine employing the same | 
principles and provided with equipment for enabling | 
it to be used as a precision jig-boring machine is a later | 
development. It is made by Messrs. Keller Mechanical 
Engineering Corporation, 70, Washington-street, Brook- | 
lyn, N.Y., U.S.A., a firm represented in Great Britain | 
by Messrs. Alfred Herbert, Limited, Coventry. The | 
new machine is, by reason of the jig-boring attachment 
and general handiness, well adapted for tool-room use 
and is particularly suitable for the manufacture of the 
amall dies required for the pressing of parts of such 


apparatus as automatic delivery machines, type- | 
writers, calculating machines, cash registers and so 


forth. It is also made without the jig-boring gear, but 
the description here given and the photographs repro 
duced in Figs. 1 to 6 on this page and on Plate XVI, 
deal with the fully-equipped machine, the two being | 
similar as regards the form-cutting mechanism 

Two views of the complete machine are given, viz.. 
one from the front in Fig. 3, and one from the rear 
in Fig. 4. The former shows a characteristic feature | 
of the new machine in the fitting of the control panel 
on & swinging arm, instead of housing it in a separate 
standard as in the larger machine, whilst the latter | 
shows,,amongst other things, the three driving motors 
Che larger one on the upper part of the machine, is of 
14 h.p. and drives the cutter spindle through a ve« 
belt. The motor below it, of } h.p., 18 of the variabk 
speed type, and provides the drive for the horizontal. 
vertical and transverse movements of the cutter head. 
The small motor, also } h.p., but of the constant-speed 
type. operates the cutting lubricant pump. The 
work table and template table, as shown in Fig. 3, are 
arranged one above the other as in the older machine 
and are carried on aslide to suit different depths of work. 
The work table has a surface of 18 in. by 18 in., and | 
a transverse adjustment the slide of 8 in. The! 
template table is adjustable transversely and longi- | 
tudinally by a screw, provided with a dial graduated 
to 0.001 in. The cutter head is mounted on a column 
having a longitudinal traverse of 12 in.. the vertical 
adjustment of the head being 10 in. from the top edge 
of the work table downwards. The tracer head has 
independent adjustment, relative to the cutter head. 
on a slide on this head, the minimum distance between 
the centres of the two 13 in. and the 
maximum distance 16 in. As an example of the 
capacity of the machine it may be said that the punch 
shown as being cut in Fig. 3 measures 5} in. by 5% in. 
and 22 in. round the contour and was cut in hard die 
steel to 1} in. deep, a flange being left on the bottom 


on 


heads being 
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off the machine, no handwork being necessary. 
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The first roughing cut round the whole contour took 
30 minutes. Two finishing cuts, each also taking 
30 minutes, brought the punch to within 0-002 in. of 
the templat« \ further 30 minutes was required for 
removing the surplus stock, 
the blank to the finished punch thus taking two hours. 
The punch was hardened in the state in which it came 


mating die, 14 in. deep. was made on the machine from 
a female template, which was formed by a type-metal 
casting direct from the finished punch. Angular 
clearance was obtained by using a tapered milling cutter. 

This punch is also visible in Fig. 5, Plate XVI, which 
shows an enlarged view of the cutter and tracing heads. 
Both are mounted on the same saddle on the column, 
the slide of which is seen at the bottom of the illus- 
tration. The slide at the top is that 
adjustment of the centres of the two heads. The 
saddle on which the column is mounted and which is 
traversed to give the horizontal motion to the heads, 
is also just visible at the bottom of the illustration. 
The tracing point maintains continuous contact with 


the edge of the template and is carried at the end of a} 
| rod enclosed in the tube shown. 


The rod is carried in 
a ball-and-socket bearing at the end of the tube near 
the tracer point but its other end is floating and carries 
four electrical contacts. These are arranged 
metrically opposite. The end of the rod is not, however, 
quite free, but is anchored to the tube by a tension 
spring as shown in Fig. 1, above. which holds two of 
the contacts against two of four external contacts to 


which the electrical cables are attached. Before the 
tracer point touches the template its direction of 
travel will be away from. and in a line situated at 
45 deg. between, the closed contacts. When the 


point meets the template, however, very slight pressure 
the spring tension and the motion of the 
machine is determined by the shape of the template. 

\ movement of less than 0-001 in. of the tracer point 
is amply sufficient to break the contact and so alter 
the direction of motion, whilst this high degree of 
sensitivity is independent of the size of the milling 
cutter, the depth of cut or the hardness of the material. 
The spring and contacts can be made out in Fig. 5, 
and it will there be noticed that two anchor pins, 
arranged diametrically opposite, are provided It will 
clear that the tracer point must always press 
against the template so that, when the contour is 
definitely of reverse form in two places, as it is in the 
central part of the example in the illustration, it is 
necessary to attach the spring to the opposite anchor 
pin to that in before reversal of the contour is 
reached. This simple change is made by the operator 
when required; otherwise the machine works auto- 
matically. All movements of the machine may be 


overcomes 


be 
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the whole operation from 


The | 


used for the | 


| to 3,585 r.p.m., 
dia- | 


CLUTCHES. 


plain boring or milling. The tracer can be adjusted 
axially by means of the knob seen immediately below 
the tracer tube bracket in Fig. 5, and vertically by the 
crank-handle just below that again. Both adjust- 
ments are provided with dials reading in 0-001 in. 

The several motions are determined by a series of 
magnetic operating the lead screws and 
controlled by the contacts of the tracer gear. These 
are situated in the box to which the motion-driving 
motor seen attached in Fig. 4. Safety switches 
are provided to arrest the movement automatically 
at the end of the maximum traverse of each motion. 
This box is hinged so that it can be opened for the 
purpose of cleaning the clutch faces, and a view of 
it in this state is given in Fig. 2, above. The general 
control switches grouped on the panel already 
referred to, the swinging arm being provided so that 
its position can be adjusted to suit the operator. The 
spindle is driven by means of four stepped pulleys, 
and is provided with 8 speeds, four of which are 
obtained by direct belt drive and the other four through 
back gear. The change from one to the other of the 
drives made by the lever, with knurled knob, 
seen immediately below the head of the tracer tube 
in Fig. 5. The standard speeds range from 200 r.p.m. 
though a very high-speed arrangement 
can be fitted giving a range of from 5,000 r.p.m. to 
10,000 r.p.m. The driving motor and its seating act 
as a counterbalance to the cutter and tracer head. 
The normal feed rate of the cutter for both horizontal 
and vertical travel is 0-75 in. per minute. The rate 
is, however, adjustable by rheostatic control to 1-5 in. 
per minute. The cutter is protected, when running 
at maximum capacity, by an automatic device which 
interrupts the feed when the power consumed by the 
cutter reaches a predetermined maximum for which 
the control is set. It cannot, therefore, operate beyond 
the greatest load it can take efficiently. There is also 
an adjustable intermittent feed device which slows 
down the normal speed of travel by automatically 
interrupting it through a commutator. The feed 
can thus be altered from the lowest geared rate to 
zero, the low rates ensuring maximum cutting efficiency 
when using end-milling cutters on work having delicate 
detail and narrow slots. 

The machine arranged for jig-boring is shown in 
Fig. 6, Plate XVI. The tracer gear has been removed. 
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| The use of the jig-boring attachment enables holes to 


operated by handwheels, and all three movements of | 


the machine with the jig-boring attachment may be 
operated separately by switches on the control box, 
these methods of adjustment being provided for use 
when setting up work, or when using the machine for 





be located and drilled with the same setting of the work 
as used for the milling operation. The attachment 
consists of a specially-graduated vernier scale, which 
is stated to be of much greater precision than the ordi- 
nary type, of a length equal to the full traverse, fitted 
to both the cutter head and to the column saddle. 
Setting is readily effected by bringing into coincidence 
two sharply-drawn graduations, one on the scale 
and the other on the vernier slider. Examination of 
the latter in the illustration will show that the reading 
mucroscope 1s provided with a built-in lamp for illumi- 
nation of the graduations. The microscope has 4 
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magnification of ten, and presents a flat field so that 
visual distortion is eliminated. The vernier and scale 
can be moved relatively to one another by an adjusting 
device. This enables the operator to read the decimal 
points directly from the drawing and to set the vernier 
accordingly, without the addition or subtraction of 
further figures in determining succeeding hole centres. 
When the vernier is set, the operation of a switch 
traverses the saddle concerned, by operation of the 
magnetic clutches, towards the point selected at which 
it is automatically stopped by a device, seen in Fig. 6, 
which contacts with the vernier slider. The device 
operates accurately to within 0-002 in. and the degree 
of precision is entirely independent of wear of lead 
screws or other moving parts. 

As regards general construction, all motors have 
ball bearings requiring little lubrication. The ways 
and other flat bearing surfaces are lubricated byt he 
Alemite system. The gears in the magnetic clutch 
box run in an oil bath. The cutting lubricant pump 
delivers the fluid through a double nozzle attachment 
on the cutter head, a series of strainers being provided 
in the pipe line. Vertical removable splash guards 
and a horizontal splash pan are provided. 








l'ue InTERNATIONAL Motor SHow, BERuin, 1934.— 
A report on the International Motor Show, held recently 
in Berlin, has been issued by the Department of Overseas 
frade, 35, Old Queen-street, London, 8.W.1. Interested 
United Kingdom firms can obtain copies on application 
to the Department, quoting reference No. G.Y. 13,597. 





IN Postrion IN FURNACE. 


PROPELLING MACHINERY FOR 
SOUTHERN RAILWAY TRAIN 
FERRIES. 


AN important development in cross-channel com- 
munication, viz., a train-ferry service between Dover 
and Dunkerque, has been brought a step nearer 
completion by the launch of the twin-screw steamer 
Twickenham Ferry at Walker-on-Tyne on March 15. 
The service will ultimately consist of three sister ships, 
all under construction at the Neptune Shipyard of 
Messrs. Swan, Hunter and Wigham Richardson, Limited, 
tothe order of the Southern Railway Company, of which 
the Twickenham Ferry is the first. The other two 
vessels will be named Hampton Ferry and Shepperton 
Ferry, respectively. The vessels are 360 ft. long over 
all by about 60 ft. wide, and have a draught of 
12 ft. 6 in. at ordinary loads. The main service 
required is the transport of 12 sleeping vehicles, or, 
alternatively, 40 loaded goods wagons, the trains being 
carried on four lines of track, which converge to two 
tracks at the stern, from which communication is 
made with the shore tracks over a gangway. The 
depth from the keel to the train deck is 20 ft., and 
the height of the train deck space 15 ft. 6 in. Above 
this is a deck carrying passenger accommodation, that 
is, both cabins and public rooms, and above this again 
is a promenade and boat deck, the boats being carried 
6 ft. above the deck level, so as to give uninterrupted 


tion is an isolated garage which will hold 25 cars, 
Heavy motor-driven vehicles may be carried on part 
of the train deck space, the rail surface at the part 
being flush with the deck. A great amount of attention 
has been paid to safety, the hull being subdivided by 
an unusual number of watertight bulkheads, and the 
precautions against an outbreak or spread of fire being 
very elaborate. The design and building of the vessels 
is under the general direction of Sir Westcott Abell, 
K.B.E., acting as expert adviser to the Southern 
Railway. They are constructed to the rules of both 
Board of Trade and Lloyds’ Register. 

It is not proposed at the moment to describe the 
hull in further detail, but to give a short account of 
the propelling machinery. The speed of the vessels 
on normal service will average 15 knots, but the power 
| provided should make 16} knots obtainable if required 
at any time. The propelling machinery is capable of 
| developing 2,500 shaft horse-power per set, i.e, a 
total of 5,000 shaft horse-power at full load is available. 
The machinery space consists of a boiler room and an 
engine room, each about 60 ft, in length, flanked by wing 
| spaces 9 ft. in width, so that they are isolated from 
| the skin of the vessel. The boiler room contains four 
| Yarrow boilers of the latest type, fitted with super- 
| heaters and air-heaters and fired by Taylor mechanical 
stokers. Each boiler unit is designed to give 16,000 Ib. 
|of steam per hour, at a superheat temperature of 
| about 500 deg. F., and a working pressure of 250 Ib, 
|per square inch. The feed-water temperature is 
|270 deg. F., and the air supply temperature to the 
|stokers is estimated to be between 350 deg. and 
| 400 deg. F. The engine room contains two sets of 
the latest Parson’s compound turbines, the high- 
pressure and low-pressure units driving separate 
| pinions meshing with a common gear wheel, giving 
|a speed reduction ratio of 17-56 to 1. The turbine 
| speed at full power is 3,550 r.p.m. The auxiliary 
|machinery is steam-driven and operates with full 
| boiler pressure, saturated steam being supplied to all 
| auxiliary units except the generator sets, which work 
with the same degree of superheat as the main turbines. 

Some illustrations of the main machinery are given 
in Figs. 1 to 5, on Plate XVII, and on this page. A group 
of four completed boilers and two in different stages 
of assembly are shown in Fig. 1, Plate XVII, in the 
shops of the makers, Messrs. Yarrow and Company, 
Limited, Glasgow. It will be clear that the boilers 
are of the longitudinally-fired three-drum type, with 
the superheater drum bracketted on one of the lower 
drums and the air heater on the same side as, and above, 
the superheater. The boiler drums are riveted, but 
the superheater drum is a hollow forging with riveted 
ends. All the drums have large manholes for access. 
The superheater tubes are steeply inclined, so as to 
be self-draining. The air heaters are of the horizontal 
type. The mechanical stokers are of the retort type, 
introduced by Messrs. Yarrow with success on several 
important merchant vessels. They are supplied by 
Messrs. Taylor Stoker Company, Limited, 22, Great 
Smith-street, London, 8.W.1. A somewhat diagram- 
matic view showing the stokers as arranged in the 
furnaces is given in Fig. 4, on this page, whilst a photo- 
graph taken inside one of the furnaces and looking 
towards the boiler fronts is shown in Fig. 5 below it. 
Before considering these figures, however, it may 
be mentioned that the bunkers are arranged so as to 
be self-trimming, the coal feeding by gravity to the 
stoker hoppers. The only manual labour involved in 
stoking is that of removing the ash. The coal descends 
from the hopper into a pocket leading into each of 
the retorts, of which there are four per boiler, and is 
thrust forward, as required, by a feeding ram into the 
groove forming the retort. 

It will be realised from Fig. 5 that the retorts are 
separated from one another and flanked at the sides 
by tuyéres through which the pre-heated air is forced, 
and that the perforations of these tuyéres are well 
above the bottom of the retorts. This arrangement, 
combined with the packing of the fuel caused by the 
feeding rams, results in the coal being coked only, by 
the escape of the volatile contents, as it is pushed along 
the bed of the retort by the reciprocation of the sloping 
plate which forms the retort bottom into the region 
of the tuyére perforations. At this level combustion 
commences and the sloping face of the fuel bed, seen 
in Fig. 4, consists of incandescent coke for about three- 
quarters of the length of the furnace. The pre-heated 
air and volatile gases are mixed in the coke bed and 
a thorough scrubbing action results so that the flame 
emission is very small, but the radiation from the 
incandescent bed is high. This bed, further, does not 
require to be broken up by slicing. The fuel is con- 
tinuously moved as a whole along the furnace, and 
the final stages of combustion take place on a perforated 
step grate extending across the furnace, as shown in 
Fig. 5. This grate is also reciprocated and delivers 








the ash on to an inclined grate of ordinary firebars, 
from which it is gradually pushed into the ashpit. No 


promenade space. Aft of the passenger accommoda- | air supply is provided under this grate. The air ducts 
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beneath the furnace proper are shown in Fig. 4. is unusual and the draught shallow in comparison 
Sight holes are provided in the combustion chamber. | with the width. These experiments also induded 
Although the combustion chamber is comparatively | rolling tests and steering tests. Steering gear and 
large, it is necessarily, in a marine boiler, not so large | rudders are fitted to both ends of the vessel and as 


relatively as in land boilers, and the coking action of | effective control in manceuvring is essential, in view | 


the stoker with the resultant short flame combustion | of the nature of the work she has to perform, special 


and homogeneous fuel bed is essential if gritless and | attention has been given to the handling of the turbines. 


smokeless funnel emission is to accompany effective |The control levers of both sets of turbines have been 
steam generation. The fans used for the air supply | brought to a single point and are so arranged that 


are of the Yarrow-Te turbo type. The air is, of 
course, passed etale yo heater tubes. 

An interesting point in connection with the boiler 
installation is that the vessels are to use Kent coal. 
This is obtained from collieries within a radius of 
8 miles of Dover and served by the Southern Railway. 
Two of the coals have been tested on one of the boilers 
at. Glasgow under conditions reproducing those obtain- 
ing in actual service on shipboard. At a demonstration, 
at which our representative was present, Snowdown 
smalls, viz., below 1} in. were used. This coal is dry 
cleaned by the Birtley air-separation process and has, | 
therefore, a low moisture content. As received at | 
Glasgow it had a calorific value of 13,840 B.Th.U. per 
lb., and an ash content of 9 per cent. The demonstration | 
commenced with the boiler banked and standing under | 
similar conditions to those which will be experienced 
when the ferry is under normal service at the terminal 
ports. The forced-draught fan and mechanical stoker 
were then started up, and the boiler put on to full load 
within 3 minutes, a period which showed that the 
installation is exceptionally flexible in operation. The 
close degree of control for different rates of steaming 
was also evident, and when the fans were closed down 
at the end of the test the fuel bed immediately became 
dull and inert. An inspection of the ash and clinker 
at the end of the test showed that combustion was | 
complete. The actual conditions obtaining on the | 
test were observed by means of a full equipment of | 
recording instruments, including pyrometers and 
draught gauges. Another of the Kent coals tested 
at Glasgow was Betteshanger washed small coal. This 
is cleaned in a Rheolaveur washery in the colliery 
and is from | in. to 0 in., the ash content being 9 per 
cent. maximum. The calorific value, as received, is 
13,000 B.Th.U, per Ib., and the coal is notable for its very 
low sulphur content, viz., 0-65 per cent. The Kentish 
coals are smokeless and burn with a high efficiency. 
As regards the operation of the stokers, it may be 
mentioned that they are motor-driven through a chain 
and reduction gearing, fitted with a shearing pin safety 

device. 

The turbines are shown in Figs. 2 and 3, Plate XVII. 
They are constructed by Messrs. The Parsons Marine 
Steam Turbine Company, Limited, Turbinia Works, 
Wallsend-on-Tyne. Their construction is well shown 
in the view given in Fig. 2, in which the covers have 
been removed. The high-pressure unit is that in the 
foreground, The first stage of the ahead turbine 
consists of an impulse wheel with two rows of moving 
blades and one row of fixed blades. The following 
stages are fitted with end-tightened reaction blading. 
The astern turbine, to the right of the illustration, has 
a single two-row impulse wheel only. The low-pressure 
ahead turbine is fitted with reaction blading throughout, 
and the astern turbine has a two-row impulse wheel 
followed by three stages of reaction blading. The usual 
balancing rings are fitted and can be made out in the 
illustration. A vacuum is, of course, maintained in 
the astern cylinders when running in the ahead direc- 
tion, and vice versa for astern running. Flexible 
connections are fitted between the driving pinions 
and the turbine shafts. The reduction gearing is of 
the double-helical type, the gear-wheel teeth being 
lubricated by jets pitched at about 1} in. across the 
whole width of the tooth face. An emergency governor | 
is fitted which operates both on the predetermined 
speed being exceeded and upon the falling of the lubri- 
cating oil pressure below a predetermined value. The 
lubricating oil is supplied by two steam-driven pumps, 
either of which is capable ef dealing with both pro- 
pelling units. 

The condenser is fitted underneath the low-pressure 
cylinder casing, and an auxiliary condenser is ins 
with a separate circulating-water pump and air-pump 
system, The main condensers are of the regenerative 





both sets can be controlled by one engineer. 





HIGH-SPEED MOTOR CRAFT. 


A FEW years ago, American manufacturers held a 
commanding position in the construction of high-speed | 
motor boats built at competitive prices, but that | 
this is no longer the case is evident from the range 
of vessels built by Messrs. The British Power Boat 
Company, and shown at an exhibition now being held 
at their works at Hythe, Southampton. The exhibition 
opened on April 7, and up to April 13, was devoted 
to service craft. It was re-opened on April 16 for a 
display of pleasure craft, which will continue to April 28. 
A wide range of boats was shown in the service class 
section, including one or two of outstanding interest. 
The opportunity was taken, for exam to exhibit 
“Miss Britain III,” which put up such an excellent 
performance when raced by Mr. Hubert Scott Paine 
against Commodore Gar Wood’s Miss America X, at 
Detroit, for the British International Trophy. Although 
Mr. Scott Paine did not succeed in bringing back the 
trophy to this country, he put up the highest speed for 
the last lap, and by achieving a speed of 100-132 m.p.h. | 
on November 16 last, proved the vessel to be the fastest 
single-engined model in the world. This boat was 
described in ENGINEERING, vol, cxxxvi, page 150 (1933). 
It may be recalled that it is fitted with a single Napier 
engine of 1,375 b.h.p., as compared with four Packard 
engines, totalling 6,400 b.h.p. in “ Miss America X.” 
Other interesting boats shown in the service class were 
rescue and patrol craft capable of a speed of 50 m.p.h., 
passenger sea coaches, crash tenders and other craft for 


LETTERS TO THE EDITOR. 


THE LATE MR. ALEXANDRE 
POURCEL. 

To THE Eprror oF ENGINEERING. 
Sm,—May I venture, as his oldest friend in this 
|country, to thank you for the admirable memoir in 
| your issue of March 30 of Mr. Alexandre Pourcel. I 
| went to Terre Noire in 1874, soon after he took over the 
| technical management from his brother-in-law, Mr. 
| Ferdinand Valton. I remained there for a year. I saw 
| the first cast of 60 per cent. ferro-manganese from the 
blast furnace and the manufacture of solid steel shell 
for the French artillery. 

I can confirm from personal experience every word 
you say as to the man in private life. He never sought 
the limelight, and both in the works and in his home 
was ki itself. I kept up a correspondence with 
him up to within a short time of his death. 

I am now one of the few who can remember the 
wonderful exhibit of solid steel castings in the Paris 
Exhibition of 1878, which astonished the world. 

May I point out an inaccuracy in your memoir as 
to the date of his birth, which was on September 23, 
1841, not on February 24. 

Yours faithfully, 
Grorce H. Srricx. 


| 


Lunesfield, 
Lansdown Road, Cheltenham. 
March 31, 1934. 








CHROMADOR STEEL. 

To Tae Eprror oF ENGINEERING. 
Sir,—With reference to the report in your 
issue of April 6 on my paper before the Institution of 
Structural Engineers on ‘‘ High Tensile Steel,” I should 
like to make certain corrections to my remarks on the 
working stresses used for buildings in Germany. | 
stated in my paper that the basic stress for buildings 
was equal to the yield point of the material divided 


air-service stations, and examples of high-speed 
armoured target boats. These latter boats have 
recently been described in the Press, but it may be 
mentioned that the hull is practically similar to that 
of the air-force crash tenders, the power being increased 
by fitting three 100-h.p. engines to compensate for the 
weight of the armouring. Only the after portion and 
that over the pilot’s cockpit is armoured, the forward 
section being filled with ex rubber which may 
be pierced without causing the boat to sink. 

The exhibition of pleasure craft includes 40 ft., 
37} ft. and 35 ft. express cruisers, 32} ft. saloon and 
open tenders capable of speeds up to 50 m.p.h., 24 ft. 
open and closed runabouts, two new “ Power” 20-ft. 
runabouts, 18 ft. and 16 ft. craft, and other models, 
the speeds ranging from 30 to 63 m.p.h. Perhaps 
the most interesting boat in this section is the Sea 
Emperor, an entirely new 40-ft. luxury cruiser fitted 
with a single 500-h.p. engine. This vessel, which is 
designed for tropical conditions, is capable of a speed 
of 46 m.p.h. It is evident that every point in the design 
and equipment has received the most careful thought, 
with the result that a quite exceptional degree of 
comfort and lux has been achieved for such a 
comparatively small craft. There are two cabins, the 
smaller forward one being fitted with a sunshine roof. 
The main cabin amidships is over 6 ft. wide, and 
provides comfortable sleeping accommodation, as 
the settees can be converted to double bunks. Other 
features of the accommodation are a covered space 
forward for the storage of suit cases, a small open cock- 
pit aft for fishing or bathing, and a large central cockpit. | 
Another new 40-ft. cruiser, the Sea Lord, is fitted with 
two 100-h.p. “ Power ” engines, giving a speed of 26 | 
m.p.h. This vessel, although not so luxurious as the | INVENTIONS AT THE BRITISH 
Sea Emperor, is exceedingly well fitted. There are | INDUSTRIES FAIR. 
three cabins, with sleeping accommodation for four A 

To THE Eprror oF ENGINEERING. 


persons. A feature of both vessels is that the wiring 
and controls are made completely accessible throughout. | Sr,—In your issue of April6, Mr. G. Drury Coleman 
says that he will deal with the points raised, but he seems 


Two other new boats shown are the Sea Lance and the 

Sea Arrow. Both these are 20-ft. vessels, the former to lose sight of and does not deal with the only point 
with an 85-h.p. engine, having a speed of 34 m.p.h., | made (not raised) in my letter published in your issue of 
and the latter, with a 100-h.p. engine, a speed of 40 | March 2, which was in answer to a statement of his 


by a factor of 2-0. Thus for ST. 37, the Standard 
Continental Mild Steel, for which a yield point of 
15-2 tons per square inch is assumed, the working stress 
would be 7-6 tons per square inch. This is correct as 
specified in the German Building Regulations, but in 
these Regulations there is an important clause which 
states “if the safety of the structure is ensured by 
strict attention to the detailing, calculations and 
construction, im accordance with the Regulations. 
e . and the work is supervised by a competent 
engineer responsible for the design . . the stresses 
iven above may be increased by one-sixth.” For all 
Buildings constructed by reputable contractors or under 
the supervision of consulting engineers, advantage is 
taken of this clause to increase the stresses by one- 
sixth, or from 7-6 tons per square inch to 8-9 tons 
per square inch. 
I think this should be pointed out because it is not 
generally realised in this country that such high work- 
ing stresses are used in buildi on the Continent, 
and in the first report of the S Structures Research 
Committee the working stress in use in Germany was 
given as 7-6 tons square inch without any reference 
to the permissible increase to 8-9 tons per square 
inch. This increased working stress is the same as 
|that used by the German State Railways in the design 
| of bridges. 





Yours faithfully, 
G. RoBERTs. 
| 55, Broadway, 
Westminster, S.W.1. 
April 10, 1934. 











type and are designed to maintain a vacuum of 28} in., 
with the barometer at 30 in., in service. Two-stage | 
feed heating is adopted, the first stage being supplied 
with the exhaust steam from the auxiliaries and the 
second stage with steam bled from the main turbines. 
Special attention has been given to the feed water 
supply, a fresh-water evaporator and filtrators being 
installed. The thrust blocks are of the Michell type, 
and the propellers are of manganese bronze with four | 
blades of serofoil section cast solid with the boss. In 


this connection it may be noted that an elaborate 
series of trials was made at the National Physical 
Laboratory under the supervision of Mr. G. 8. Baker, | 
in order to determine, amongst other things, the | 
behaviour of the propellers, as the form of the vessel | 





m.p.h. It may be mentioned, in conclusion, that all | previously published. He had said that (under named 
the standard vessels built by the firm follow the same | circumstances) someone could get a “ valid patent.” 
lines, the hard chine V bottom running out practically |I showed that this could not be done. This point 
flat aft, and that theyare practically constructed through- | does not admit of dividing into the two parts he 
out to jigs and fixtures. The method of construction | mentions, because it has nothing to do with effect 
involves three main and independent operations, the | abroad. 

hull, interior framework, and decking being con-| I have never doubted the difficulties arising from the 
structed separately. All the engines employed, with | Section in question, and doubt indeed whether it gives 
the exception of the 500-h.p. unit, are the firm's own | all the protection to the inventor it purports to do, 
“ Power” models. These engines are actually made hence I never advise availing oneself of it, but since 
at Wolverhampton, but facilities exist in the Hythe | this was not the point, I did not occupy time and space 
yard for testing out every engine before installation. | discussing it. 

Many of the fittings for the vessels are made at Hythe,| As Mr. Coleman assumes my ignorance of what has 
the machine shops being exceptionally extensive | happened abrosd, if he will take the trouble, by con- 
for a boat-builder’s yard. sulting professional registers, he can verify my authority 
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for writing on the subject. In any case, foreign patent 
law and the happenings and injustices abroad were 
not in issue. Everyone is up against the proving 
of fraud, in all walks of life. 
Yours faithfully, 
C. H. Ciarke. 
\Vestminster, 
April 11, 1934. 








CARRIAGE AND WAGON WHEEL 


TURNING LATHE. 

‘HE photographs reproduced in the illustrations, Pigs. 
| to 4 reproduced on page 460, show the latest type of 
carriage and wagon wheel turning lathe made by Messrs. 
William Asquith, Limited, Halifax. The machine will 
admit wheels of a maximum diameter of 4 ft., mounted 
on an axle of a maximum length, passed through the 
lathe, of 9 ft. 6 in., and having a gauge range of from 1 m. 
(3 ft. 3§ in.) to 5 ft. 6 in. Two outstanding features 
are that both headstocks and saddles are simultane- 
ously traversed, enabling the wheel unit to be passed 
right across the machine, and that the drive is arranged 
so that the axle is centred in the spindle rams by split 
journal collars. The first-named feature enables high 
production rates to be obtained, as a wheel unit can be 
loaded at one side of the lathe and unloaded at the 
other, an uninterrupted flow of work thus being 
possible. The second feature relieves the axle of any 
torsional strain during the operations of turning and 
facing, a8 the axle is supported only on the journals, 


and the torque is taken by the wheels themselves. | *®4 


The general view given in Fig. 1 makes it clear 
that the headstocks and saddles are duplicates of one 


another, though, of course, of opposite hand. The} ®% 


appliance seen between the saddles is a lifting gear. 

The bed is cast in one piece, and is formed with three 
deep box-section longitudinals, braced together by 
closely-spaced heavy transverse ties. It is designed 
with a view to absorb vibrations when taking heavy 
cuts and to resist stresses effectively. Three flat, ways 
are provided, the headstocks running on all three 
and the saddles on two of these. The ways are rough 
machined on their undersides in order to relieve 
casting strains. The between the two front 
ways is covered in by a plate, but that between them 
and the back way is left open, chutes being provided 
in the central portion for the egress of swarf and 
cutting lubricant. The headstocks are particularly 
massive and are both traversed along the bed when 
loading or unloading at a rate of 6 ft. per minute. 
Movement is eff by a 10 brake horse-power motor 
mounted centrally on the bed and driving the tra- 
versing screws through reduction gear and a slipping 
clutch. The headstock units are automatically 
clamped in the working position by mechanical means. 
The faceplates, one of which is shown in Fig. 2, are of 
double wall po carro with the spindles, These 
castings are of high-quality, close-grained cast-iron, and 
the spindles run in jnstable parallel capped i 
widely spaced to t longitudinal tilting. 
front bearings are 16 in. in diameter and 21 in. long, 
the back bearings being 10 in. in diameter and 14 in. 
long. End thrust i 
front of back 


to receive sliding 


as possible to support the rams. 
their front ends to take split journal collets, and are 
spring-loaded in order to provide automatic centring 
of the wheel unit when it is being loaded. 

The headstock drive is obtained by the motor seen 
at the left of the bed in Fig. 1. This motor is of 
50 brake horse-power and the power is transmitted 
through a flexible coupling and independently-mounted 
double-helical reduction gear of fine pitch, whence it is 
taken through sliding spur gearing for speed changes. 
lhe final drive is to an external spur-gear ring shrunk 
and bolted to the back of the faceplate. The gear box 
is situated inside the bed and is arranged to transmit 
the power to the main driving shaft at a central position, 
so that the drive to each headstock is torsionally 
balanced. The pinions meshing with the faceplate 
rings are driven from the main shaft through compound 
gearing mounted in the headstocks and giving a very 
high reduction. The material of the several gears is 
varied to suit the nature of the work they are required to 
perform, nickel-chrome case-hardened steel with profile- 
ground teeth being employed where necessary. The 
gear shafts are of steel and of extra large diameter, and 
the bearings are as close together as possible. Phosphor- 
bronze bushes are used in the bearings. The motor pinion 
shaft is mounted in ball-bearings. Reference to Fig. 2 
will show that the faceplates are provided with four 
drivers, These are automatic and give a cumulative 
grip in a radial direction on the inside of the tyres, 
without end thrust, an arrangement eliminating wheel 
distortion. The drivers are self-compensating so that 
the drive is equally distributed. The serrated cams, 
which are provided with a special form of tooth to 








resist breakage, have a positive action, and both 
initiate and maintain the driving action automatically. 
The cams can be readily removed when required. 

The saddles carrying the tool posts are coupled to 
the headstocks and move with them. The tool posts 
are, however, mounted on superimposed slides, one of 
which has transverse motion and the other longi- 
tudinal motion. Both slides have four rates of auto- 
matic feed in either direction, the top slide providing 
the longitudinal motion across the tyre tread, and the 
bottom one the transverse motion for facing the sides 
of the tyres. -The feed range is from 0-10 in. to 0-3 in. 
per spindle revolution. Both the slides also have rapid 
power traverse in both directions. This is effected by 
the 2 brake horse-power motors seen in Fig. 1 on the 
bottom slides. Interlocks prevent conflicting engagement 
of the automatic feed and rapid power traverse. Further, 
both slides have hand traverse, the hand wheels of which 
remain stationary when either the automatic feed or 
rapid traverse is engaged. The top slides are per- 
manently set to suit the angle of tread of the tyre, 
ne eet en ee ee with 
the faceplates. The top slide can be fi with either 
pneumatic clamps or multiple tool holders. In the latter 
case the tools in successive use are fitted in a line so 
that no changes in setting, other than those required 
when re-grinding, are involved. Ball thrust washers 
are fitted to all the traversing screws. 

The whole of the motions of the machine are con- 
trolled from a central position, as whe. owen 


i reversed 


feed train in each saddle to prevent damage 
overload. The controls are of the lever 
with a central -button panel for lifting 


j The double handwheels at the front of the 
machine effect the movement of the spindle rams, 
the motion being transmitted by long, right-angled 
shafts, with bevel gears at the corner junctions. Calliper 
gauges, of the direct-reading dial type, best seen in 
Fig. 2, are provided. The measuring rods are fitted 
with roller ends so that gauging may be carried out 
while the wheels are revolving. To facilitate the 
turning of repetition diameters the gauges are fitted 
with a setting pointer. The lifting jack is shown in 
Fig. 3. The axle is carried on two Vee-rests, one of 
which is provided with an automatic centring device. 
The jack is used to lift the wheel unit into line with the 
spindle centres, when it has been rolled into position on 
the rails shown, and to lower it back to rails on 
completion of the operation. Motion is derived from 
a 2-h.p. reversing motor. The operation of placing 
a wheel unit in position is illustrated in Fig. 4, in 
which view some of the features above dealt with can 
also be readily identified. The main working parts 
of the lathes are lubricated by pump feed aad the 
cascade system. The slides and the minor bearings, 
are fitted with “one-shot” pumps. ll bearing ends 
are sealed to.prevent leakage, and the whole of the 
used oil is drained into a common sump in the bed, 
where it is filtered for re-use. The faceplate gears, 
&c., are protected against the entrance of punt 4 and 
dirt by covers. 








THE LATE MR. W. H. THORPE. 


i works Com in the early ‘seventies 
of last century, obtaini further training in 
the drawing offices of a number of engineering firms 
in the London district. In August, 1876, he was 
employed, under Mr. E. B. Thornhill, on the design 
and construction of extensions to the railway station 
roof at Lime-street, Liverpool. Two years later he was 


& 


e ed on bridge and railway work at Euston under 
the late Mr. J. F. La Trobe Bateman, F.R.S. His 
next engagement was with Messrs. Dawson and Fyson, 


for whom he designed ironwork for a number of stations. 
In 1884, however, Mr. Thorpe, proceeded to Glasgow, 
where he designed the ironwork for the extension to 
Paisley station. Afterwards he was successively 
employed by Sir Alexander Rendel on work in con- 
nection with bridges for Indian railways, and b 
Messrs. Pinn and Millett on similar work for the Swedis 
and Norwegian Railways. 

Mr. Thorpe returned to Messrs. Dawson and Fyson 
in January, 1889, and was engaged during the succeed- 
ing four or five months upon work connected with 
contract drawings for the Tower Bridge, London. 
Subsequently he was employed on the design of 
bridges for the Manchester Ship Canal, including 
also the Barton swing aqueduct, under Mr, Leader 


. | of heavy 





Williams. He was next employed for nine years in the 
Bridge office of the Northern Division of the Midland 
Railway, being connected next with Messrs, Ransomes 
and Rapier on the design of the Assouan lock gates. 
Mr. Thorpe came to London about thirty years 
ago and went to live at Clapham Common, where he 
had resided ever since. During this period he did a 
variety of work for many firms and public bodies, and 
acted with other consultants in his own special line. 
He was, for instance, engaged by the Hon. R. C, Parsons, 
by Messrs. Baker and Shelford, Mr. A. C, Parsons, Sir 
H. H. Dalrymple-Hay, Messrs. J. and C. Hawksley, 
&c., and continued in practice as a consulting engineer 
until quite recently. He was a frequent contributor 
to our columns, Many of his articles were signed, but 
he also did much reviewing and other work. He was 
extremely conscientious and his work was characterised 
by meticulous care. Very unassuming by nature, he was 
responsible for much laborious designing work for which 
he was accorded relatively little credit. He was the 
author of various books, including the Anatomy of 
Bridgework, first published in ENGrngERING in 1904- 
1906, and Steel Bridge Weights, the latter appearing in 
our columns as late as 1925, and forming an excel- 
lent example of the type of careful analysis which was 
one of his most marked characteristics. Mr. Thorpe 
became an associate member of the Institution of 
Civil Engineers on January 14, 1890. 


HIGH-FREQUENCY ELECTRIC 
STEEL-MELTING PLANT. 


Some years ago, following a series of tests with a 
small 20-lb. experimental high-frequency furnace, a 
5-owt. unit of this type was installed at the Stocksbridge 
Works, near Sheffield, of Messrs. Samuel Fox and 
Company, Limited, who are associated with Messrs. The 
United Steel Companies, Limited, 17, Westbourne-road, 
Sheffield, 10. The results obtained were such that a 
12-cwt. furnace, operated from the same generator as 
the 5-cwt. unit, was subsequently installed. As a 
result of the experience gained with these furnaces 
in the production of high-grade alloy steels, the firm 
resolved to build larger units, and a 2-ton furnace, 
to be followed by a 5-ton unit, were decided upon. 
The former has been in service for a short time, while 
the latter has just been completed, and, last week, we 
were given the opportunity of seeing it in operation. 
The new plant is employed for the manufacture of 
steels for aircraft, motor cars, and for specially severe 
duties in g ineering construction; for tools 
and die steels ; for motor-car and aircraft valve steels ; 
for heat-resisting and stainless steels; for the special 
alloy steels capable of being subsequently hardened by 
the nitrogen process; for highly-alloyed steels for the 
electrical industry, such as magnet steels and non- 
magnetic steels; for special low-carbon welding rods ; 
and for high-grade steels for ball and roller bearings. 

The melting shop in which the two furnaces stand 
side by side is a roomy, airy, and well-lit structure, 
consisting of two main bays, respectively 62 ft. and 
56 ft. in width, and 165 ft. in length, the larger being 
that used for the electric furnaces. A general view of 
the melting shop, which is served by rail at three points, 
and by road at two points, is shown in Fig. 1, page 456. 
The 5-ton furnace is being tapped; to the right 
is the 2-ton furnace, and to the left is a space reserved 
for a future 10-ton furnace. The tops of the furnace 
bodies are flush with the working platform, so that 
there is no obstruction on the working level other than 
the electric control cubicle and the levers which operate 
the furnace tilting mechanism. The furnace bodies are 
steel construction, and, between the inductor 
coils and the steel bodies are arranged magnetic shields 








.|in the form of bundles of laminations of transformer 


iron spaced vertically round the furnace. The lining, 
which may be of either acid or basic refractory material, 
is about 3 in. thick, and the furnace inductor coils are 
cooled by means of water at a nag of 80 lb. per 
square inch. In case of power failure, a reserve cooling- 
water supply at 35 Ib. per square inch is also available. 

The furnace tilting mechanism, which is disposed 
entirely below the working platform, is hydraulic, and 
ts operation is shown diagrammatically in Figs. 3, 4 
and 5, on page 457. In Fig. 3 the furnace is seen in 
the normal position during melting. The locking 
cylinders, of which there are two, are on each side of the 
furnace, and are also hydraulically operated. When the 
locking cylinders are in the position shown in Fig. 3, 
the furnace is tilted forward for pouring the charge 
when water is admitted to the cylinders of the vertical 
hydraulic rams, so that the latter move upward as shown 
in Fig. 4. For the removal of slag, the locking cylinders 
are moved into the position shown in Fig. 5, and the 
upward motion of the hydraulic ram tilts the furnace 
backwards. The furnace can be tilted forward through 
an angle of 105 deg, for pouring the charge, and back- 
wards, through an angle of 45 deg. for slagging, the 
latter position being limited by the length of the 
furnace leads, One of the furnaces is shown in the 
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forward tilted position in Fig. 2; 


in the illustration | 
will be seen the upper portion of the hydraulic tilting 
ram, the furnace leads, and also the slag chute. A front | 


view of the 2-ton furnace taken during tapping is shown 


in Fig. 6. The hydraulic tilting cylinders are supplied 
with water at 200 lb. per square inch pressure from a 
storage tank at the top of a hill behind the works, and 
a wide range of tilting speeds is provided to give | 
All switches and furnace-tilting 
controls are interlocked to prevent mistakes in opera- | 
tion, and alarm signals and indicating devices are 
cooling-water | 
As will be seen from the 

illustrations, the working platform is at a convenient 

height for cleaning the furnaces from the general level | 
of the shop, while ample casting pits are provided so | 
that casting operations can be carried out safely and 

On the furnace platform there is also 


Hexibility of working. 


connected with the condensers and 


circulating arrangements. 


efficiently. 
accommodation for offices and a laboratory. 


~ 
The electric motor-generator set, a general view of 
which is shown in Fig. 7, is housed in a separate building 


about 80 ft. from the furnace, and well away from the 
melting shop. 
the maintenance of cleanliness. 


ind the condenser plant is housed in a substation, 14 ft. 


high, under the working platform, where are also the 
The 


circulating water pumps and ventilating fans. 
main generator is a special type of inductor homopolar, 
single-phase, high-frequency machine of a 


Electrical Company, Limited. The alternator actually 
consists of two 625-kW stators with a common rotor, 
built in the form of one machine enabling a total output 
of 1,250 kW, at 1,125 cycles, to be obtained. Each 
stator consists of two separate parts, and special 
arrangements are incorporated to prevent interaction 
hetween the magnetic circuit of one stator and the 
excitation winding of the other stator. 
each of the two circuits can, therefore, be independently 
controlled and applied to two separate furnaces, operat- 
ing at the same time. The full load voltage of each 
stator winding is 1,500 volts, and when desired, both 
stators can be connected in series, with their excitation 


windings also in series, thus giving a single 1,250-kW | 


supply at 3,000 volts. 

The driving motor takes its supply at approximately 
11,000 volts from the three-phase, 50-cycle works’ 
mains, and, apart from driving the high-frequency 


generator set, it is capable of taking a heavy leading | 
kVA from the mains in order to correct the general | 


system power factor. The motor-generator set runs 
at 1,500 r.p.m., and is tap-started from an auto- 
transformer. The control scheme normally provides 
for the operation of the furnace equipment under fully- 
automatic conditions, and this, of course, is a valuable 
feature, The fully-automatic gear controls the voltage, 


power and power factor of the furnace throughout the | 


complete melting period, the operator having only to 
set the controls to a predetermined value. The kW out- 
put from the high-frequency generator is maintained 
substantially constant at the value set, and the 
generator power factor is also kept reasonably near to 
unity. The furnace operator is thus relieved of all 
responsibility electrically, and is able to give his whole 
time to metallurgical work. Provision is also made to 


enable the equipment to operate semi-automatically, | 
18 | 
| 


or, if required, completely by hand control. As 
well known, the power factor of a high-frequency 
furnace is low, and, at the same time, fluctuates con- 
siderably, The circuit is tuned by means of a large 
bank of condensers already referred to, and the capacity 
of the bank is varied automatically over wide limits to 
suit the furnace conditions. The furnace condensers, 


of which there are 53, are each of 8-5 microfarad | 


capacity; the fixed bank consists of 17 condensers, 
and the variable bank of 12 groups of 3. The auto- 
matic control of both high-frequency power and high- 
frequency power factor is conducted by means of 
robust, but sensitive, instruments, specially designed 
for the work. 

On an installation of this nature a number of pro- 
tective devices are necessary, and ample provision has 
been made to render the circuit dead in the event of 
faults or operating errors. For example, relays are 
placed in the water circuits which cool the furnace coils, 
to prevent the operator from closing in on the high- 
frequency circuit, or to render the circuit dead, should, 
at any time, the water supply be insufficient. Red and 
green indicating lamps are also provided to show 
whether the water supply is adequate, and at the same 
time, a number of lamps are connected so as to 
indicate other faults in the circuit or undue over- 
heating of any particular part of the gear. The whole 
of the electrical installation has been designed by Messrs. 
Campbell and Gifford, in close co-operation with the 
engineering and research staff of Messrs. Samuel Fox 
and Company, Limited. The equipment has been 
supplied by Messrs. The Electric Furnace Company, 
Limited, 17, Victoria-street, London, S.W.1, acting in 


The walls are tiled and the building is 
equipped generally in such a manner as to facilitate 
The supply for the 
furnaces is taken through a bank of series condensers 


design 
developed last year by Messrs. Metropolitan-Vickers 


The voltage of 


| 


| 


Fie. 1. 


Fie. 2. 


conjunction with Messrs. Metropolitan-Vickers Elec- 
| trical Company, Limited, Trafford Park, Manchester. 
& Having disposed of the main features of the plant, a 
few additional notes regarding the charging and general 
working of the furnaces will be of interest. In the case 
of the 5-ton high-frequency induction furnace, charges 
of hot metal, consisting usually of straight carbon steel, 
may be produced in a small open-hearth furnace of 
| special design, and of a capacity of 5 tons to 15 tons, 
| installed in the same shop as the electric furnaces. This 
| open-hearth furnace has heat-insulating bricks in the 
regenerator walls and under the hearth and is fitted 
with a suspended type Longenecker roof. The furnace 
is supplied with gas from two static producers having 
an internal diameter of 8 ft. 6 in. and is charged by 
|} means of a 3-ton ground-type charging machine. The 
charge of hot peers is taken to the 5-ton electric furnace 





by means of an overhead travelling crane ; it is therein 
necessary 


further refined and conditioned and the 














HIGH-FREQUENCY ELECTRIC FURNACES. 








Mettine Suor; 5-Ton FurRNACE BEING TAPPED. 








Furnace TitteD For Povurina. 


alloying elements added. We understand that in- 
vestigation has shown that suitable slags can be devised 
which permit of carrying out the desired refining re- 
actions at the somewhat lower slag temperatures which 
obtain in the high-frequency furnace. Moreover the 
pronounced stirring action introduced into the metal 


during 5 Ame | melting greatly facilitates 
matters. e 2-ton electric furnace is usually started 


up from cold and is charged by means of an Efco 
cylindrical charging canister. This is let into the 
furnace platform for ease of handling. The canister, 
after being filled with the charge of cold metal, is 
lifted by an overhead crane and lowered into the 
furnace. Upon withdrawal, the bottom of the canister 
remains in the furnace with the charge. The great 
saving of time effected by this method of charging 1s 
exemplified by the remarkably short time between 
furnace operations. During a full day’s test run 
recently made, we under stand that the average tim 
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ELECTRIC STEEL-MELTING PLANT; MESSRS. SAMUEL FOX AND ©CO., LIMITED. 


Fig.4.POURING POSITION 








Fig.3. NORMAL POSITION 
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Fig.5.SLAGGING POSITION 
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one bottom of the furnace; a mild steel 
former or template, of the shape of the 
crucible, is then placed in position resting 
on the bottom layer of refractory, and 
the annular space, between the former 
and the inner surface of the inductor 
coil, is filled with the refractory. When 
this operation is complete a charge may 
between switching off the current for casting and com-|be placed in the furnace, due allowance being made 
mencing the next melting operation was only six | for the weight of the mild-steel former, and the current 
minutes. During this time the finished melt was poured | is switched on. As the temperature rises the steel 
into the ladle, and the furnace cleaned, prepared, | former melts and the refractory behind it frits in 
charged, and put to work again. position. 

In conclusion, a brief space may be devoted to the| The lining so produced, we understand, has a long 
method of producing the furnace lining or crucible. | life and gives particularly satisfactory results in ser- 
This is made in situ from silica sand, magnesite, or other | vice, because the «still loose backing of refractory 
refractory, according to the nature of the lining re-| behind, and gradually merging into, the fritted layer, 
quired. A layer of the refractory is first placed in the! makes the lining somewhat flexible and. enables it to 


Fic. 6. Tapprne 2-Ton FuRNACE. 

















Fie. 7. Moror GENERATOR Ser. 


withstand shocks during the charging and subsequent 
poking operations. 








Awtu-Stget Cycre Parxs.—Some interesting views 
and sectional drawings of their all-steel pedal and motor- 
cycle parks, for installation at works, offices, schools, 
institutes and elsewhere, are contained in a publication 
recently sent to us by Messrs. Constructors, Limited, 
Nickel Works, Tyburn-road, Erdington, Birmingham. 
Cycle parks are available for parking machines in two 
main itions, namely, horizontal and loping ; each 
_ is accommodated in a specially-designed wheel- 
channel, shaped, lipped and finished to give easy move- 
ment for the cycle wheels, without causing damage to 
the machine. parks, we understand, are despatched 
complete with full instructions for assembly on site, 
no specially skilled labour being required for the purpose. 
A feature of the designs is that a number of cycles 
can be stored in a relatively small space. 
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PERSONAL. 


Messrs. Tae A.C.-Spumyx Sparkine Piva Company, 
Limirep, Bradford-street, Birmingham, 12, announce 
the forthcoming transfer of some of their manufacturing 
activities from their old factories in Birmingham to an 
entirely new plant in course of erection at Dunstable. 
The factory is due to be ready for occupation towards 
the middle of May. 

The Advertising and Publicity Department of the 
LonDON MipLanp and Scorrisn Ratmway Company 
has been removed from Nos. | and 2, Euston-square, to 
Euston House, Seymour-street, London, N.W.1. 

Messrs. Reavet. anp Company, Limrrep, Ranelagh 
Works, Ipswich, have opened an office in Birmingham 
at Queen's College Chambers. It will be in charge of 
Mr. Fairhead. 

Sm Francis Goopenovenr has accepted for a second 
year the presidency of the National Association of Trade 
Protection Societies. Lorp Mestron, who was president 
for three years, will be elected vice-president at the 
annual conference of the Association in London on 
May 8 and 9. 

The directors of the Lonponw MIpLaND AnD Scorrisu 
Rartway Company have approved the following appoint- 
ments: In the Chief Civil Engineer's Department, 
Me. H. B. Everarp, assistant to district engineer, 
Derby South, to be district engineer, Derby South ; 
and Mr. I. R. Frazer, senior assistant, Irvine, to be 
assistant to district engineer, Derby South. In the 
Chief Operating Manager's Department, Mr. G. H. 
NELSON, district locomotive superintendent, Bletchley, 
to be district locomotive superintendent, Patricroft, 
and Mr. T. Foi.ows, district locomotive superintendent, 
Swansea, to take over the former Abergavenny district. 

Messrs. THe Carnornunpum Company, Liirep 
Trafford Park, Manchester, have appointed Mr. E. A- 
Cartwright to represent them in Lancashire, Cheshire, 
and North Wales for Carborundum and Aloxite grinding 
wheels. Mr. Cartwright has been connected with the 
Company for over twelve years. 








CONTRACTS. 


Messrs. 8S. Dentson anp Son, Limrrep, Hunslet 
Foundry, Leeds, 10, have secured an order from a labora- 
tory in Tel-Aviv, Palestine, for a 30-ton vertical, single- 
lever, tensile testing machine with electric drive and 
autographic stress-strain recorder. 

Messrs. Tor D. P. Batrery Company, Limrrep, 
Bakewell, Derbyshire, have secured a contract from the 
Birmingham Salvage Department for the supply of a 
further 26 Kathanode batteries for electric cleansing 
vehicles. The ent already has over 60 vehicles 
in service equipped with these batteries, Further, a 
Kathanode locomotive-type battery, made by Messrs. 
The D.P. Battery Company, will fitted by Messrs. 
lhe English Electric Company, Limited, on a standard- 
gauge battery ted shunting locomotive they are 
Huilding for the Dundee Corporation Electricity Depart- 


ment. 











Tun Verox Sream Generator: Erratom.—We 
regret that.in the article in our issue of last week on the 
Velox steam generator, in column 3 of aH 431, evapora- 
tor performance was given as 100 B.Th. J, per hour per 
square foot, instead of 100 Ib. per hour per square foot. 
The slip will probably be obvious to most of our readers. 

Tue Instrrution or Etecrricar Enormesrs.—The 
Varaday Medal will be presented to Sir Frank E. Smith, 
K.C.B., F.R.S., at the o: meeting of the Institution 
of Electrical Engineers to be held on Thursday, April 26, 
at 6 p.m. This will constitute the twelfth award of the 
Modal. The presentation will precede the 25th Kelvin 
Leoture, which will be delivered by Professor J. C. 
M'Lennan, F.R.S., his subject being, “ Electrical Pheno- 
mena at Extremely Low Teanperatenes.” 

Lecrurs on Vittacr Hyorener.—The next Chadwick 
publie leeture will take place in the hall of the Royal 
Society of Tropical Medicine and Hygiene, 26, Portland- 
place, London, W.1, on Tuesday, May 8, at 5.30 p.m., 
when Dr. J. Walker, C.H., J.P., will lecture My * Vilage 
Hygiene; Water Supply and Disposal o Sa 
Admission is free an eA tickets are wired. The 
offices of the Chadwick Trust are at 204, Abbey House, 
Westminster, London, 8.W.1 


Arropromes Apvisory Boarp —Under the chairman- 
ship of Captain the Rt. Hon. F. E. Guest, M.P., an Aero- 
dromes Advisory Board has recently been established. 
Tt has been formed to continue and expand, on a wider 
basis, the preliminary in ‘estigations conducted during 
the last few years by the Aerodromes Committee of the 
Royal Institute of British Architects. The membership 
of the Board for 1934 has now been completed, and con- 
sists of representatives from the Institutions of Civil, 
Mechanical, Electrical, and Municipal and County Engin- 
eors, the Royal Institute of British Architects, the 
Chartered Surveyors’ Institution, the Town Planning 
Institute, the Association of Consulting Engineers, the 
Royal Aeronautical Society, the Air Ministry, the Elec- 
tricity Commission, and the Ministry of Health. The 
main objects of the Board are to explore and develop 
means for securing the reservation of sufficient numbers 
of suitable sites for aerodromes, the development of 
aerodromes and airways, and the sound design of aero- 
dome buildings and their layout and equipment. The 
seoretary to the Board is Mr. John Dower, to whom all 
communications should be addressed, at 5, Verulam- 
buildings, Gray's Inn, London, W.C.1. 


TENDERS. 


Wr have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 

Hydro-Electric and Pumping Equipment.—The supply 
of two hydro-electric sets, two electric centrifugal pump- 
ing sets, and five deep-well electric pumping sets. The 
Argentine National Sanitation Works partment, 
Buenos Aires; May 22. (Ref. No. A.Y. 12,320.) 

Pumping Plant.—The supply, delivery, and erection 
of two vertical-shaft electric pumping sets, of the turbine 
type, for deep wells. The Argentine State Oilfields 
Directorate, Buenos Aires; May 7. (Ref. No. G.Y. 
13,674.) 

Sewer Pipes.—The supply of 20-in. and 24-in. east- 
iron pipes, 7-in., 9-in., 12-in., 15-in. and 18-in. stone- 
ware pipes, 12-in. steel pipes, manhole covers, step irons, 
&e. The ‘Egyptian Ministry of Public Works, Main 
Drainage Department, Cairo; May 2. (Ref. No. G.Y- 
13,675.) 

Cable.—The supply of single and twin rubber-insulated 
lead-covered 0-048-in. cable. The Posts and Telegraphs 
Department, Melbourne; June 5. (Ref. No. A.Y. 
12,3265.) 

Isolating Links.—The sapply of six hundred 300. 
ampere, 6,600-volt isolating links. The Municipality of 
Johannesburg; May ll. (Ref. No. A.Y. 12,329.) 


Electric Lighting Installations.—The supply of material | 
for electric-lighting installations, including iron standards, | 
outdoor projectors, iron shades, cables, and junction | 
boxes. The Argentine State Oilfields, Buenos Aires ; 
May ll. (Ref. No. A.Y. 12,330.) 


Seamless Steel Pipes.—The supply of seamless steel | 
yipes with couplings. The Argentine State Oilfields, | 
Suenos Aires ; May ll. (Ref. No. G.Y. 13,690.) 


Metal Plates and Sheets.—The supply of copper, brass, | 
zine, aluminium, steel, and black and galvanised sheets | 
and plates. The Argentine State Oilfields, Buenos | 
Aires; May ll. (Ref. No. G.Y. 13,691.) 


Buffers.—The supply of buffers and buffer parts for | 
the Great Indian Feninoull, the East Indian, and the | 
North Western Railways. The Indian Stores Depart- 
ment, Simla; May 10. (Ref. No. G.Y. 13,697.) 

Train-Lighting Batteries—The supply of alkaline | 
storage batteries for train lighting, 300 ampere-hours | 
capacity. The Indian Stores Department, Simla; | 
May 14. (Ref. No..A.Y. 12,332.) 

Pumping Plant.—The supply of centrifugal pum 
complete with » piping and valves, for 

Ref. 


’ “ teen hannesburg ; 
works. The City oO Jo 
May 9. No. G.Y. 13,705.) 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—lIronmasters have ne 


stocks of Cleveland pig-iron to draw upon, and as current 
needs absorb their restricted make, further enlargement 


of output is not unlikely. A large proportion of the 


turn-out of the blast-furnaces is going into direct use in 
its molten state at producers’ own consuming works, 
, and the remainder, which is run into the pig beds, is taken, 
as soon as it can be delivered, largely by North-East Coast 
users. Moderate quantities are still going to consumers 
beyond the Tweed, though increasing use of Scotch 
iron for certain purposes is checking trade with Scotland. 
The substantial price concessions sellers are readily 
prepared to make to secure overseas business are 
insufficient to attract foreign customers to any extent. 
For other business, fixed minimum market rates are 
firmly adhered to on the basis of No. 3, g.m.b., at 67s. 6d. 
delivered here, 69s. 6d. delivered to North of England 
areas beyond the Tees-side zone, 67s. 3d. delivered to Fal 
kirk, and 70s. 3d. delivered to Glasgow. 

Hematite-—A good deal of East Coast hematite iron 
is still lying at makers’ yards, but is understood to be 
almost fully sold and is decreasing rapidly. In this 
branch also, export sales are difficult to effect, despite 
price concessions, Continental hematite being offered 
in markets abroad at figures much below those named 
for Tees-side products. For other trades, values ar 
steady, and a moderate business is passing at fixed mini- 
mum figures for delivery to stipulated zones. Sheffield, 
and Midland buyers are still in the market. Delivery 
yrices are ruled by No. 1 quality hematite at 68s. for 
ocal use, 74s. to 77s. delivered to various parts of 
Yorkshire, 70s. delivered to Northumberland and Durham. 
and 75s. delivered in Scotland. 

Foreign Ore.—There is very little business in foreign ore. 
consumers being well bought. The nominal price of 
best rubio is 17s., c.i.f. Tees. 

Ironstone Miners’ Wages Advances.—Cleveland iron- 
stone miners wages will be advanced from Monday 
next by 2-40 per cent., raising wages from 50-50 per cent. 
above the standard to 52-90 per cent. above the standard. 

Blast-Furnace Coke.—Durham blast-furnace coke sales 
are few, local consumers having bought well ahead. 
Good medium qualities are put at 20s. delivered to Tees- 
side users. 


Manufactured Iron and _ Steel.—Semi-finished and 
finished iron and steel quotations are steadily maintained 
and makers have a considerable amount of work to turn 
out. Branches best employed are those making semi- 
finished steeland constructional steel, while manufacturers 
of railway material have substantial contracts to execut«. 
and departments dependent on shipbuilding are in a bette: 
position than for a considerable time. Prineipal market 
quotations are : Common iron bars, 91. 15s. ; best bars, 
101. 58.; double best bars, 101. 15s.; treble best bars, 
111. 58. ; packing (parallel), 82. ; packing (tapered), 10V. ; 
steel billets (soft), 51. 12s. 6d.; steel billets (medium), 
Tl. 2s. 6d.; steel billets (hard), 7/. 12s. 6d.; iron and 
steel rivets, 111. 10s.; steel ship plates, 81. 15s.: steel 
angles, 81. 7s. 6d.; steel joists, 81. 15%.; heavy sections 
of steel rails, 82. 10s. for parcels of 500 tons and over, 
and 9. for smaller lots; fish plates, 12/. 10s.; black 
sheets (No. 24 gauge), 101. 5s. for delivery to home custo- 
mers, and 9. 5s. f.o.b. for shipments abroad, and gal- 
vanised corrugated sheets (No. 24 gauge), 121. 15s. for 
delivery to home customers, and Ill. 5s. f.o.b. for 
shipment overseas. 

Scrap.—lIron and steel scrap is plentiful and slow of sale, 
consumers having covered requirements for the present. 
Prices are weak at 45s. for light cast iron, 50s. for heav, 
— 53s. for machinery metal, and 47s. 6d. for heav) 








FracrureD ELexrron Parts ReparreD BY WELDIN(: 
—Four cases of cracked Elektron (high-magnesium alloy) 
erankcases and gearboxes were received recently from 

by Messrs. Barimar, Limited, 14-18, b’s 
it-street, London, W.C.1. These, we under 
stand, were not only successfully repaired by weldinz. 
but were reinforced to guard against further trouble. 
ae Barimar . Py they have received 
tron for repair purposes from 
China, the Mala States and other distant parts of the 
workd, Even wing for freights, tariffs and adverse 
rates of exchange, it is stated to be cheaper to hav: 
recourse as a modern scientifically-developed welding 
process than to obtain replacement parts. An added 
advantage, it is claimed, is that a welded repair can 
always include any necessary reinforcement. 

Tue Harpness or Cxromium Deposits on STEEL. 
Recently Messrs. Fescol, Limited, 101, Grosvenor-road, 
London, 8.W.1, submitted to the National Physica! 
Laboratory, Teddington, a cylindrical hardened-steel 
specimen, approximately ¥ in. in diameter and 3 in 
long, a central length of about 1} in. of which was plated 
with a thin chromium deposit. The report of th 
Laboratory states that the surface of the deposit was 
lightly polished, and static diamond-pyramid hardness 
tests, at small loads, made on it. Employing a 136-deg. 
diamond pyramid as the indenting tool, 17 impressions 
were made at loads of 60 gms. The maximum diamond- 
pyramid hardness number, expressed in the manner 
recommended in British Standard Specification No. 427 
1931, was 1,180, and the minimum 1,000, while th: 
average number was 1,120. For purposes of com 
ison, a few additional tests were made using loads 
of 40 gms. and 80 gms. The results obtained were in 
fair agreement with those quoted. 
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NOTES FROM SOUTH YORKSHIRE. | 
SHEFFIELD, Wednesday. 


Iron and Steel.—The raw and semi-finished steel branches | 
make headway. Output is rising. According to the latest 
official statistics this area produced 103,800 tons of steel in- 
gots and castings in February as compared with 101,000 
tons in January, and 64,200 tons in February a | 
Production figures for March are likely to show a still fur- 
ther increase. There is a strong demand for basic steel. 
Acid steel shows improvement. The heavy machinery 
and engineering branches are gaining ground. More 
railway rolling stock orders are in circulation both on 
home and overseas account. A local firm has booked a 
contract from the Government of Soviet Russia for 
what is believed to be the world’s largest railway wagon. 
Designed for carrying transformers and other large pieces 
of machinery, the wagon will be 100 ft. long, and weigh 
about 90 tons. It will have a load capacity of 200 tons. 
The steel framework will be . o— on two bogies. 
The wagon will ag Al — ee requirements 
are growing, while the electrical industries are consuming 
large tonnages of Sheffield-made steel. The tool trades 
are regaining some of the ground lost shortly after Christ- 
mas. Many works have well-filled order books. 

South Yorkshire Coal Trade.—The outlook of the 
coal trade as a whole is brightér than for some weeks 
past. More inquiries are in circulation. The 
market is . The iron and steel trades are good 
customers in kinds of industrial fuel. Supplies: 


to gas and electricity a? show a seasonal | poor 
decline. Best quality smalls are in short supply. House 


coal is fairly steady. Foundry and furnace coke find 
a ready market. Instances of shortage of supplies are 
reported. The call for gas coke has developed weakness. 
Prices are steady at 22s. to 25s. perton. Quotations are : 
Best branch hand picked, 27s. to 28s.; Derbyshire best 
house, 21s. to 23s. 6d.; Derbyshire best brights, 17s. 6d. 
to 19s. 6d.; best screened nuts, 17s. to 18s.; small 
screened nuts, l6s. to 17s. ; orkshire hards, 17s. to 
188. 6d. ; Derbyshire hards, 17s. to 188. 6d. ; rough slacks, 
6s. to 9s.; nutty slacks, 7s. to 8s. 6d.; smalls 5s. 6d. to 
bs. 6d. 


NOTES FROM THE NORTH-WEST. 


Mancuester, Wednesday. 

General Review.—Although the rate of improvement in 
North-Western iron and steel circles has lagged behind 
that in most other areas, producers are hopeful of a 
gradual expansion of business in the next few months. 
In the pig-iron section recent levels of delivery into 
consumption are being maintained, and while buying 
interest remains somewhat slow, in a few cases customers 
are now negotiating for larger quantities. Light-eastings 
manufacturers, who are experiencing decidedly improved 
conditions, are making larger purchases, and bigger 
tonnages are also being taken by machine-tool and | 
electrical-plant manufacturers and general engineering 
concerns. Business in steel circles remains ict. | 
Inquiry from the locomotive-building industry for boiler 
plates and other materials is better than for some time 
past, and structural engineers are buying on a rather 
freer scale, but other heavy users are taking only very 
moderate supplies. Light steels continue their recent 
improved trend. 

Recent Orders.—Local firms have received a number of 
relatively small, but welcome, orders as the result of the 
release of contracts valued in all at 172,0001. for materials 
and machinery for Russia. Orders allotted to North- 
Western hine-tool makers are : Messrs. The Churchill 
Machine Tool Company, Limited, Broadheath, near 
Manchester, machine tools to the value of 11,100l. ; 
Messrs. Kendall and Gent (1920), Limited, Gorton, 
Manchester, orders worth 6,3001.; Messrs. William 
Asquith, Limited, Halifax, orders valued at 1,9001.; and 
Messrs. George Richards and Company, Limited, Broad- 
heath, orders to the value of 1,100" tn addition, Messrs. 
High-S Steel Alloys, Limited, Widnes, are supplying 
ferro-alloys to a total value of 15,0001. Recent orders for | 
steel rails have brought useful new work to the district, 
and Messrs. The Lancashire Steel Corporation, Limited, 
and Messrs. Barrow Hematite Steel Company, Limited, 
are numbered among the 10 firms sharing contracts for 
37,000 tons of rails required by the London and North 
Eastern Railway. Motor-vehicle manufacturers con- 
tinue busy, and, at Leyland, Messrs. Leyland Motors, 
Limited, have on hand several important contracts, 
including one for 15 motor omnibuses for the Middles- 
brough Corporation. Messrs. Crossley Motors, Limited, 
Gorton, Manchester, are supplying two motor-omnibus 
chassis to the order of the Salford Corporation. | 

TREVITHICK CENTENARY COMMEMORATION.—As a 
permanent memorial of the centenary of the death of | 
Richard Trevithick, a tablet is to be unveiled on Monday, | 
April 23, by Major the Hon. Oliver Stanley, M. -» | 
Minister of rt, recording the passenger locomotive | 
experiments. which Trevithick made in London in 1808. | 
The exaet site of these trials is not known, but has been 
narrowed down to within the area on which University 
College, London, W.C.1, now stands. The tablet is to | 
be situated on the’ wall of the engineering laboratory, | 
facing Gower-street, where it can be seen by passers-by. | 
The tablet is the work of Mr. L. 8. Merrifield, who | 
excouted the striking statue of Trevithick at Camborne, | 
Cornwall, unveiled by H:R.H. the Duke of York in | 
ee: Another me Ty at Trevithick was ‘ec } 
‘ontmorlais, Merthyr l, by Mr. D. E. . 
yesterday, , il 19. Y whis memorial stands | 
upon the route of the Pen-y-daran Railway, on which 
the first steam railway locomotive in the world ran on 
February 21, 1804. 























|is 14, but that number is about to be increased 
| as Messrs. William Dixon, Limited, who have 
| in blast, are putting another into commission this week. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade are perhaps not quite so buoyant at the moment as 
there has n & lull in new business, and buyers would 
seem to have covered their more immediate requirements. 
Order books on the whole have a very healthy appear- 
ance, and the to of shipbuilding as well as general 
material now booked, is sufficient to ensure fairly steady 
running of plant for the next month or two. quiries 
are not very plentiful at present but a feeling prevails 
that the trade will experience another forward step before 
long. Makers of black-steel sheets, in general, are rather 
quiet, and while the home demand is fair, no improve- 
ment can yet be reported in the export trade. Local 
firms were very of securing some business 
recently on offer for South America, but the Continental 
competition was too keen, and the orders have gone 
there.. There has been no change in prices this week, 


and the following are the current quotations :—Boiler | Polar Year 


, 91. per ton ; ship-plates, 8. 15s. per ton ; sections, 

. Ta. 6d. ye ; black steel sheets, } in., 81. 10s. per ton, 
and No. 24 gauge, in minimum 4-ton lots, 101. 58. per 
ton; and galvanised sheets, No. 24 gauge, 
121. 158. per ton, in minimum 4-ton Jots, all delivered at 
Glasgow stations. 

Malleable-Iron Trade—No change can be 
in the state of the malleable-iron trade of the West of 
Scotland, and production is very limited because of the 
demand. Re-rollers of steel bars are also extremely 
quiet, and the low prices quoted for Continental bars are 
all against the home producer. To-day’s market quota- 
tions are as follows :—Crown bars, 9/. 15s. per ton for 
home delivery, and 91. 5e. ton for export; and 
re-rolled steel bars, 8/. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The improvement in the 
demand for Scottish pig-iron continues, but most of it 
is for home consumption. While this is quite a satis- 
factory state of irs, a revival in the demand for 
overseas would be extremely welcome, but at the moment 
there are no indications of any change for the better in 
that direction. The number of furnaces now in blast 

one, 
y two 


The following are the current market tions :— 
Hematite, 71s. per ton, delivered at the steel works ; and 
foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 14, amounted to 420 tons. 
Of that total, 404 tons went overseas, and 16 tons coast- 
wise. ing the corresponding week of last year the 
figures were 83 tons overseas and 85 tons coastwise, 
making a total shipment of 168 tons. 








Universat Deormar CiassiFrication.—The past three 
years have witnessed in Germany a id development 
of interest in the Universal Decimal i ion, the 
most important manifestation of which has been 
adoption of that system by the Deutscher Normenauss- 
chuss for codifying its published standards. The 
for a German edition of the classification has been felt, 
and is now to be met. The production of a new (third) 
edition of the classification will take place in the next 
three years, 1934-36, under the auspices of the Normen- 
ausschuss and the Ministry of the Interior. The work 
has the official approval of the Institut International de 
Documentation, and will incorporate all the considerable 
amendments and additions made to the second French 
edition 1927-29 since publication of the latter. The 
additions will total some 10,000 classes, mainly in science 


and technology, ing the total number of classes to 
approximately 70,000. The work will be published in 
ten quarterly 


= of standard format A.4, and com- 
prising about 160 pages. The first part is to appear 
during the present month, and the cost of each part is 
11 RM. if ordered before March 1 ; otherwise 12.50 R.M. 
Messrs. Beuth-Verlag, G.m.b.H., Berlin, 8.W.19 are the 
publishers. 





NationaL Puystcan Lasoratory RESEARCHES.— 
Among the results of researches conducted at the National 
Physical Laboratory published in various journals during 
Jan are the following :—‘* Thermal Insulation,” by 
Dr. E. Griffiths, F.R.8., in the Journal of the Royal Society of 
Arts ; “ The Valve Maintained Tuning Fork as a Primary 
Standard of Frequency,” by Dr. W. D. Dye, F.R.S., and 
Mr. L. Essen, in the Proceedings of the Royal Society ; 
““ Valve Oscillators of Stable ncy.—A Critical Sur- 

Knowledge,” . 


vey of Present " . M. Colebrook, as 
Radio Research Board Special No. 13, published 
by H.M. Stationery Office; ‘“ The ion of Ultra- 
Short Radio Waves in the Lower Atmosphere,” by Dr. 
R. L. Smith-Rose and Mr. J. 8. McPetrie, and ‘ The 
Reduction of Filament Coupling in Amplifiers,” 


by Mr, W. L. Watton, published in the Wireless Engineer ; 
| “* Corrosion-Fatigue Gnaracteristics of an Aluminium 
Specimen of Two Crystals,” by Dr. H. J. 


. PRS. and Mr. D. G. Sopwith, in the Journal 
of the Institute of Metals ; and “ 8 of the Present 
State of Knowledge Ropetns Oc etal Construc- 
tion,” and “‘ Buckling of in Compression,” by 
Mr. H. L. Cox; “ ication of Prandtl Theo to an 
Airscrew,” by Mr. C. N. H. Lock, and “ Pitching Moments 
Due to Rotation in Piteh,” by Dr. A. 8. liday, and 
Mesers. L. W. Bryant and’C. H. Burge, published by 
H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C.2, as Aeronautical Research Committee 
Reports and Memoranda. 





NOTICES OF MEETINGS. 





INsTITUTION oF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. General Meeting. “ Gas 
Works Practice,” by Mr. F. M. Birks. Yorkshire Branch : 
Wednesday, April 25, 6.15 p.m., The Technical College, 
Hull. Joint Meeting with the Yorkshire Association of 
Tae Instrrvtion or Crvit ENotneers. “ The Handling 
and Storing of Grain, with Special Reference to Canadian 
Methods,” by Mr. H. H. Broughton. 


Norru-East Coast InstrrvuTion or ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., Mining Institute, 


Ee ei 5 “The Arcform Ship: Trials 
and First-Voyage Performances,” by Sir Joseph W. 
Isherwood, Bart. 

Royat Instrrvrion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “Cosmic Radiation,” by Mr. P. M. 8. 
Blackett. Friday, April 27, .m. “The British 


9 p 
ition to Fort Rae, N.W. Canada, 1932- 
1933,” by Mr. J. M. Stagg. 
Instrrution or Crvii ENGINEERS.—Tuesday, April 24, 


6 p.m., Great George-street, S.W.1. Ordinary Meeting. 
Adjourned Discussion on the four Sydney Harbour 
idge papers. Birmingham and District Association : 


, April 26, 6 —_ James Watt Memorial 
Institute, Birmingham. ual General Meeting. 
Instrrorion or EtxorricaL Enorveers.—Thursday, 
Ey 26, 6 p.m., Savoy-place, Victoria-embankment, 
0.2. Ordinary Meeting. Kelvin Lecture: “ Eleo- 
trical Phenomena at Extremely Low Temperatures,” by 
Professor J. C. M’Lennan. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
Newport Water Situation.—It has been found necessary 
to go on with the temporary restrictions of water supplies 
to the elevated portions of the Monmouthshire town of 
Newport, notwithstanding the fact that the town has 
the advantage of supplies considerably exceeding a 
million _— per day by pipe-line ) Me Talybont, 
where the new reservoir is under construction. The 
elevated parts of Ne are supplied from the Went- 
wood reservoirs. In the twelve months ended March 31, 
the rainfall at Wentwood was 20 in. less than in the pre- 
vious twelve months, and at Pantyreos 23 in. less. ) 
, therefore, was only 274,017,000 com- 
with 654,292,000 gallons on the same date in 1933. 
Newport E; ity Hxtensions.—Newport Town Council 
who recently held their scheme for electrical power 
plant extensions involving an outlay of 95,000!., pending 
information as to the effect of this — upon the 
finances of Newport in respect of the Central Electricity 
Board grid scheme, have received assurances that the 
extensions will not involve the Corporation in any 
additional charge or expense. It is expected that the 
scheme will be proceeded with immediately. 


Swansea gh owes Sewerage.—A report has been 

the presented to Swansea ee agen Ry the borough 
ineer the position of the main sewerage 

aeed saiene. The total of the Government grant was 


1,371,000. The cost of work completed and in hand 
represented 1,242,403. The Clyne Valley, Killay and 
Dunvauf section, with which it has been to pro- 
ceed is estimated to require 62,8671., while the ey 

Bay, Newton, 


roposes also to go on with the 
Brenmill Lane and Sketty section, which will bring 
the total outlay to within 2301. of the total grant. Other 


sections have been left in abeyance. 

Maesteg Sewerage.—Following the rejection by the 
Ministry of Health of the Mid- Sewerage 
scheme, estimated to cost over 400,0001., the Maesteg 
Urban Council has provisionally ~— an independent 
scheme estimated to cost 60,0001., but before going on 
with this have decided to invite other authorities in 
mid-Glamorgan to confer with the view to a combined 
scheme if possible. 

Weak Bridges in Glamorgan.—The Ministry of Transport 
have informed Glamorgan County Council that grants 
are available for the reconstruction of 14 weak bridges on 
main roads to the extent of 75 per cent. for privately- 
owned bridges and 60 per cent. of the cost for those 

ublicly owned. The position regarding other weak 
bridges in districts controlled by local authorities has 
not been dealt with and the county surveyor has been 
instructed to report. The local authorities are being 
informed of the information sent by the Ministry. 








“ Tancent”’ Starr Locator.—To enable members 
of the staff to be summoned when they are away from 
their offices in the shops, Messrs. Gent and Company, 
Limited, Faraday Works, Leicester, have devised a 
visual staff locator, which can be operated from the 
private branch exchange or other central position on 
the premises. The equipment consists of a transmitter 
and a number of Toap signals and sounders, the 
latter being placed at prominent positions in the various 
rooms, shops or yards. To put the system in action 
the operator rotates the arm of the transmitter to the 
position on the signal board which corresponds to the 
colour or combination of colours that have been allotted 
to the member of the staff required, thus causing the 
appropriate visual signal to be es on the various 
receivers and the sounders to 8 up. 
system is supplied from the mains, and once a call has 
been originated all the lamps remain illuminated until 
the call has been cancelled by the operator. 





















































































































CARRIAGE 


CONSTRUCTED BY 











AND WAGON 


ENGINEERIN G. _ [APRIL 20, 1934. 


WHEEL-TURNING LATHE. 


MESSRS. WILLIAM ASQUITH, LIMITED, ENGINEERS, HALIFAX. 
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LAUNCHES AND TRIAL TRIPS. 


“ Cactrus.’’—Steel.decked lighter to carry 250 tons 
deadweight Launch, March 29 Main dimensions. 
120 ft. by 24 ft. 9 in. by 7 ft. 3 in Built by Messrs 
Harland and Wolff, Limited, North Woolwich, London, 
F.16, for Messrs. Associated Portland Cement Manu 
facturers, Limited, London 


* CBMAROCO Motor towing launch; 60 brake horse 
power, two-cylinder British-Kromhout Diesel engines 
Launch, April 4. Main dimensions, 41 ft. by 10 ft. 6in 
by 5 ft. 6 in. Built by Messrs. Harland and Wolff. 
Limited, North Woolwieh, London, E.16, for Messrs 
Associated Portland Cement Manufacturers, Limited, 
London. 


“ Sotaem,”-—Twin-screw tank motorship ; Bur 
meister and Wain Diese! engines. Trial trip, April 7 
Main dimensions, 460 ft. by 59 ft. 6 in. by 34 ft Built 
for Messrs. Hvalfangerselskabet Norge,’ Larvik, | 


Norway, by Messrs. Nakskov Shipyard, Limited. Nakskov, 
Norway 


Mowna’s Queen.”’——Twin-screw geared-turbine pas 
senger steamer; Parsons geared turbines. each set 
comprising a high-pressure impulse reaction turbine 
and a low-pressure all-reaction§ turbine. Launch, 
April 12. Main dimensions, 347 ft. by 48 ft. by 26 ft 
Built by Messrs. Cammell Laird and Company, Limited, 
Birkenhead, to the order of the Isle of Man Steam Packet 
Company, Limited. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C. A 
We desire to call the attention of our read 
the fact that the above is our SOLE ADDRESS, 
and — no connection exists between 
Journ any other publications bearing 
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ADDRESS LONDON. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 

For the United Kingdom........................ 0 

For Canada— 

Thin paper copies 
Thick paper copies 
For all other places abroad— 
Thin paper copies 
Thick paper copies 

Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 
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When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to ““‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
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AN ALTERNATIVE ATOM. 


As our understanding of the internal architecture 
of the atoms which compose all matter, the planetary 
system known as the Rutherford-Bohr atom has 
been accepted for upwards of twenty years. The 
explanation of all properties of matter, so far as 
these can be traced as residing in the atom itself, 
has, as a matter of course, been sought in the 
mechanics of this particular planetary system of 
protons and electrons. The complete concordance 
of the Rutherford-Bohr atom with most physical 
phenomena has certainly appeared to justify such 
confidence, and the fact that the solution of certain 
problems in terms of its structure has involved 
highly intricate mathematical demonstration has 
quite reasonably been regarded merely as indicating 
that Nature in her fundamentals borders on the 
incomprehensible. Its failure, so far, to provide an 
adequate explanation of certain phenomena like 
electrical conduction, and the existence of anomalies 
in the case of others, may similarly be regarded as 
due to our incomplete understanding of the facts. 
These anomalies, it may be hoped, will be rectified 
by advancing knowledge. 

It is in these circumstances that we find in a book 
just published,* a quite new type of atom being pro- 
pounded. Ordinarily, we should be inclined to 
dismiss any such proposal as something more than 
revolutionary, if such a word may be used in a 
scientific connection. There are, however, what 











* The Atom, by John Tutin, D.Sc. London: Longmans 





Green and Company. ([Price, 6¢. net.] 





appear to be serious grounds for consideration of 
the form of atom which Dr. Tutin, its originator, 
designates ‘‘ The Alternative Atom.” 

At this stage it may be well to state briefly the 
difference in character between the alternative and 


7 the orthodox atom. Both are constructed from the 


same positively charged protons and negatively 
charged electrons, arranged to form a planetary 
system in which some of the particles form a central 
nucleus, round which the remainder rotate in orbits. 
The difference lies in the respective réles played by 
the protons and electrons. In the orthodox atom 
the orbital particles are all electrons, while all the 
protons and some of the electrons are situated in 
the nucleus. In the alternative atom this arrange- 
ment is inverted. The nucleus is wholly composed 


454 | of electrons, while all the protons and some of the 


electrons are found in the orbits. Just as in the 
Rutherford-Bohr atom, the atomic weight is solely 
determined by the number of protons, and neu- 
trality of the atom as a whole is provided for by the 
equal number of electrons. The nuclear charge 
determined by Moseley’s atomic number is arranged 
for by the electrons in the nucleus being similar 
in number. Thus the nuclear charge in the alterna- 
tive atom, it will be observed, is negative in sign and 
opposite to that of the orthodox atom, which is 
composed predominantly of protons. 

In respect of a large number of phenomena the 
alternative atom is equally acceptable. In many 
other respects, however, the properties of the two 
atoms must differ in a marked way if, as is generally 
agreed, the reaction of an atom to outside influences 
is largely determined by the number and nature of 
its orbital particles, rather than of those of its 
nucleus, which is shielded. In the Rutherford- 
Bohr atom the change from one element to the next 
in the atomic scale is brought about, so far as the 
orbital particles ‘are concerned, by the simple 
addition of one or more electrons, Except where 
the addition involves the formation of a new orbit— 


?| existing orbits already having their fall comple- 


ment—there is no radical change in the structure 
from one atom to the next. In many cases, as 
between nitrogen and oxygen, the only difference 
is the addition of a single electron to an incomplete 
ring. As a basis for the interpretation of the 
striking differences in properties from element to 
element, there has, therefore, always been a diffi- 
culty with the Rutherford-Bohr atom. With the 
alternative atom, on the other hand, the con- 
stitution of the orbital system shows striking 
differences in passing from one element to another, 
and this in respect of both protons and electrons. 
It can readily be seen, therefore, that the possibilities 
of establishing a connection between the proper- 
ties and atomic structure are much more hopeful. 
By suitable groupings of their planetary electrons 
and protons, Dr. Tutin has been able to endow each 
of the 92 elements with its known valency, the 
resultant positive charge of such groups due to an 
excess of protons over electrons constituting the 
valency bonds, which are thus electromagnetic in 
character. Both the means and the urge to unite 
in integral units. with other elements, difficult, if 
not impossible, to arrange with the orthodox atom 
as a basis, are provided. In the construction of 
this valency and neutral groups surplus electrons 
are naturally in some cases left over. These elec- 
trons, free from linkage with protons in the groups, 
and repelled by the nucleus, and therefore only 
held loosely to the atom, provide a means for 
electrical conduction. This again in a much more 
acceptable way than with the orthodox atom, where 
it has always been difficult to understand why for 
the metallic elements certain of the electrons should 
be free, while those of the non-metallic elements 
should be tightly bound to the atom. 
In the construction of valency and neutral 
groups from the protons and electrons of the alter- 
native atom, there is obviously considerable latitude. 
In many cases there is, therefore, little difficulty 
in satisfying the requirements both as regards 
valency and conduction. It should be noted that 
the allocation to the several elements of structures 
arrived at in this way, which have the properties 
of chemical valency and electrical conductivity, 
does not in itself provide convincing proof of the 





reality of such structures. The claims for the 
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adoption of the alternative atom must obviously 
rest on superior conformity with the many other 
physical and chemical properties of the elements. 
Such an examination of its qualifications, in view of 
the enormous diversity of physical and chemical 
phenomena, cannot be said to be complete without 
the co-operation of the many specialised experts 
in this field. 

Meanwhile, Dr. Tutin has himself applied this 
test in respect of a large number of properties. 
While for many atomic phenomena he points out 
that the alternative theory obviously interprets 
these as well as the existing theory, for many of the 
more critical properties he finds that not only is the 
construction of the alternative atom in complete 
accord with the experimental facts, but that it 
provides an explanation for those many phenomena 
which, from the view-point of the orthodox theory, 
appear obscure or anomalous. 

Some of the specific claims Dr. Tutin makes for 
the alternative atom in comparison with the 
Rutherford atom “are that the latter fails to give 
satisfactory explanations of the origins of natural 
phenomena. It does not explain what causes 
atoms to unite, to emit or not emit light, to conduct 
or not conduct electricity, to emit X-rays, to 
disintegrate, to be metallic or non-metallic, magnetic 
or non-magnetic. ..." The alternative atom, 
however, not only explains these fundamentals, 
but provides causes where they are missing, and 
predicts many hitherto inexplicable diversities in 
the chemical and physical behaviour of individual 
elements. It also explains why the elements are 
divided into two main groups, metals and non- 
metals ; why the former are chemically more inert 
than the latter; why metallic properties tend to 
become in general more pronounced as atomic 
number increases; why metallic atoms when 
stripped of outer electrons still retain characteristic 
valencies in alloys; many radioactive phenomena ; 
and the chemical, optical, electrical and other 
physical properties of numerous elements. 

Such an extensive list would appear to demand 
serious consideration of the alternative atom even 
in the presence of the firmly entrenched orthodox 
atom. Professor Soddy, in a foreword to the book, 
expresses a belief tht it may not receive the impar- 
tial consideration which it deserves. Such an 
attitude would certainly be deplored. There may, 
and probably will, be adverse as well as favourable 
criticism. We may at any rate hope that there will 
eventuate a fair discussion of the claims of this new 
theory. Should the alternative atom emerge suc- 
cessfully from its examination ‘by the tribunal of the 
scientific world, doubtless much revision of atomic 
physics will have to be faced. The change would 
not, however, be wholly catastrophic, since both 
atoms are constructed from the same protons and 
electrons and in the same numbers, and as has 
already been pointed out, in a large number of cases 
the explanation afforded on the basis of either 
atom is in much the same terms. 

The alternative atom, as Dr. Tutin points out, 
appeals particularly to the engineer, who will find 
in it a more ready explanation for the rigidity of the 
atom. As he says, “the fly-wheel with a heavy 
rim and a light hub is a far more commonplace 
conception than a flywheel with a light rim and a 
heavy hub,” an allusion to the fact that in the 
alternative atom the heavy protons are in the orbits. 
In the study of metals, so important to the engineer, 
atomic physics has been of singularly little assist- 
ance, and the new insight afforded by the alternative 
atom should prove of special value, particularly in 
the case of the simple vroperties of alloys. It may 
be said with some truth that the discovery of alloys 
with special properties has been mainly the result 
of unguided exploration, necessitated by the 
obscurity surrounding the reactions between metal- 
lic atoms. With the predictions which are possible 
on the basis of the new atom, it is conceivable that 
alloying may be carried out on a scientific basis and 
with definite expectations of obtaining the special 
characteristics desired. The possibilities of alloying 
are as yet far from exhausted, and the effects of a 
new and scientific means of attack in this field may, 
therefore, be far-reaching. However this may be, 


the explanation afforded for some of the already 
known facts connected with alloys is undoubtedly 


useful, partionlast¥ for example, with regard to the 
nature of intermetallic compounds and the phe- 
nomena of magnetism. Dr. Tutin himself shows how 
the new atom may be useful in this way. For 
example, he provides a simple explanation for the 
long-standing puzzle as to why iron by its association 
with manganese in manganese steel, has its magnetic 


properties completely destroyed. Similar light is| 


cent. reduction in their wages bill; the unions did 


|not agree. The National Board made a very 


moderate award, or recommendation, and this the 
unions did not accept, thus rendering the National 
Conciliation Scheme a failure. The companies then 
gave legal notice to terminate the agreement, or 
the Scheme, the notice expiring on Saturday, March 
3. There is as yet no visible ground for publi 


thrown on the ferromagnetism of the Heusler alloy, | alarm on the score of a threatened railway stoppage. 


of the non-magnetic elements manganese, aluminium | 
and copper. Whatever may be the outcome of the 
issue between the orthodox and the alternative | 

atom, we feel that metallurgists, and —— many | 
in other branches of science, will be tempted to| 
explore to the full the possibilities of the new atom | 
as the only means available for many of their 
problems. 


|In the light of past misunderstandings and their 


| Tesults, both sides may be credited with a full 
appreciation of the position. For a proper under- 
standing of the situation it is necessary to glance 
| back at railway labour developments. Railway- 
men were the last of important British workers to 
| Organise effectively, while British railway com- 
| panies were the last of important British employers 


Finally, the appeal of the alternative atom to the | to recognise trade unionism. The railway service, 
ordinary man is enhanced by its complete con-| being a national, though not a nationalised, service, 


formity with the Law of Casualty. The abandon- | 
ment of this principle,necessitated in the explanation | 
in terms of the orthodox atom of the origins of | 


| obliged to maintain transport and travel facilities, 
under State authorisation and requirement, there 
was an idea that trade unionism, collective bar- 


radioactivity, may be defensible and even desirable | gaining, strikes, threats of strikes, and, on the 
from the point of view of advanced _scientific | other side, the right of the lock-out, should no 
thought, though it is viewed with misgivings by| more be accepted, or tolerated, in the case of the 


some in the highest circles. 


But minds which can | railway service than in the Army, Navy, or police 
compass the workings of a world of nature in which | force. 


It was argued that the railways were not 


happenings can occur without a cause, and can/|engaged in competitive business like the manu- 


dispense with a mental picture of the objects which | 


they study, are comparatively few. Progress, 


facturing industries and shipping trades, and that 
railwaymen were not subjected to the fluctuations 


therefore, so far as it is dependent on such under-| of employment and wages and periods of suspen- 


standing, must be relatively slow. 


For this practical | sion and unemployment, such as were the lot of men 


reason, if for no other, a theory which operates | engaged in mining, manufacturing, engineering, 


within the limits of an old-established guiding | 
principle is to be preferred even on otherwise equal 
terms, to say nothing of the sense of relief which it 
will afford to a scientific world rather bewildered by 
the complication of modern physics. 








RAILWAYS AND LABOUR. 


At a meeting of the representatives of the 
railway companies and the trades unions on 
Monday last the companies promised consideration 
of the claims of the unions to the restoration of 
*euts.”” The not-very-hopeful conclusion of the 
meeting reminds one that unless there is early 
agreement, or renewal of negotiations on the 
subject of the Wages Board and the scheme, as laid 
down in the Railways Act of 1921, these will cease 
to operate, and a most uncertain situation will 
arise alike for the companies, the trade unions, 
and the users of railways. The agreement ended 
officially on March 3, but the Board continues to 
deal with cases of dispute. It is not probable that 
a crisis in the form of a dislocation of railway 
services will develop. The railwaymen have gained 
wonderfully, in wages, in reduced labour and in 
enhanced industrial status, under the Conciliation 
Schemes that have operated since 1907, and the 
latest proposals of the companies differ so slightly 





from the fundamentals earlier accepted that it 
cannot be believed, or feared, that they will not | 
constitute the ground work for renewed negotiations 
and the basis of a new Scheme to replace that now ex- 
piring. The companies’ proposals providefor:(1)Local 
Departmental Committees ; (2) Sectional Councils ; 
(3) Railway Staffs and Unions Conferences; (4) A| 
Railway Staff National Council ; and (5) A National 
Railway Tribunal. These proposals give every 
railwayman the right to approach the employing 
company, the right of trade union organisation, | 
and the right of all the advantages that collective | 
bargaining, the fundamental principle of trade | 
unionism, can give; that is the right of repre-| 
sentation to the employing company individually, 
or through the agency of a union, the rights that 
joint meetings and conferences can give, and the! 
right, in case of failure to settle jointly, to have 
settlement by the intervention of an impartial 
third party. It is not likely that, with such pro-| 
posals on the employer side, the labour side will! 
decline to negotiate and run even the risk of a 
rupture. 

The existing situation has developed from the 
fact that the companies, with falling revenues 
whilst the workers were having their wages increased 
in purchasing power through reduced prices of food 
and other commodities, asked for a second 5 per 





shipbuilding and shipping. But modern political 
ideas and theories eventually came into play, and 
remarkable changes have come about within the 
past thirty years. They afford striking object- 
lessons which ought not to be forgotten by the 
companies, the men, the unions or the public. 

Although the Combination Laws (which ought 
to have been called the Anti-Combination Laws) 
were repealed in 1824, and trade unionism thence- 
forth developed in the mining and skilled manu- 
facturing industries, so that a national Trade 
Union Congress was held in 1864, it was not until 
1871 that the first organisation of railwaymen, the 
Amalgamated Society of Railway Servants, was 
formed. As late as 1882 that union had only 6,321 
members. Between 1872 and 1910, however, men in 
various sections of the railway service formed 
anions. In addition to the Amalgamated Society of 
Railway Servants, the following organisations were 
established :—The Scottish Society of Railway 
Servants, the Belfast and Dublin Drivers and 
Firemen, the Irish Railway Workers, the General 
Railway Workers Union, the United Pointsmen and 
Signalmen, the Locomotive Engineers and Fire- 
men, and the Railway Clerks. In 1913 the Amal- 
gamated Society of Railway Servants, the General 
Railway Workers Union, and the Signalmen and 
Pointsmen, joined to form the National Union of 
Railwaymen. 

The old North Eastern Company permitted an 
outsider to intervene in a wages dispute as early 
as 1849. In 1874, it consented to meet any com- 
mittee of its men, with or without any outside 
adviser its men might appoint, but this was limited 
to teemers and tippers of coal at the docks, and did 
not extend to ordinary railway servants. In 1889, 
the North Eastern Railway further outraged the 
ideas of otner railway companies by consenting to 
refer the working conditions of some of its servants 
in Newcastle to arbitration, and allowing the Amal- 
gamated Society of Railway Servants and the 
National Union of Labour officials to take part in 


| the proceedings. Remarkably enough, the Company 


which first conceded trade union recognition, in the 
hope of fostering goodwill, had more strikes and 
threats of strikes than any other half-dozen com- 
panies put together. As time went on, large numbers 
of railwaymen became unionists, and there was 
agitation for better conditions of service. An all- 
grades move was made for higher pay and reduced 


working time and trade union recognition. 


national railway strike was threatened in 1907, and 
the Government of the day intervened. Boards of 
Conciliation and Arbitration were set up for each 
railway and, in some cases, for grades of men. A final 
arbitration award was to be binding on both sides. 
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An Act already existed prohibiting strikes in the 
public water, gas and electricity services. The 
labour leaders were not satisfied, and in 1911 the 
unions threatened to order a strike within 24 hours 
if the companies did not grant recognition such as 
obtained in mining and manufacturing industries. 
The threat was carried out, and some inconvenience 
was caused, The stoppage was not complete, and 
serious ill-will was created between the strikers and 
the loyalists. 

The Government promised a Royal Commission 
to consider amendment of the scheme established in 
1907, and it pressed the companies to meet and talk 
with union officials at the Board of Trade offices. 
It was agreed that the Conciliation Boards should 
deal more promptly with disputes, or grievances, 
pending the report of the Royal Commission. The 
report, issued in October, 1911, favoured improve- 
ments in the procedure of the Boards. The unions 
continued to press for full recognition. They again 
threatened a big strike, which was illegal. The 
House of Commons passed a resolution urging the 
companies to grant recognition, and the concession 
was made on December 7, 1911. A new chapter in 
public service trade unionism was opened by this 
event, and since that time policemen and post- 
men, municipal tramwaymen and other public 
service workers have been organised in unions. Rail- 
way wages and other conditions were much improved 
under the 1907 and 1911 Conciliation Schemes. The 
men were much better off in 1914 than in and prior 
to 1907. 

During the war wages were greatly advanced, and 
on the termination of the Government control of 
railways the companies were required to pay base 
rates 100 per cent. higher than in July, 1914, besides 
percentages in respect of increased living costs, while 


already been or might be received. As a result it was 
arranged to hold a meeting on Thursday, April, 19, 
at which resolutions providing for the adoption of 
the new constitution and giving directions to the 
new Executive Committee were to be proposed. 
These directions lay down that the Committee shall 
at once give earnest attention to measures for 
obtaining the affiliation of associations, for pro- 
moting the maximum efficiency throughout the 
industry and for developing the export trade. The 
Council of the Federation will consist of twenty- 
nine representatives of iron and steel makers and 
forty-one representatives of affiliated associations, 
but the real authority will be in the hands 
of the Executive Committee, already referred to, 
which will be given full authority to conduct the 
affairs of the Federation and to act in its name. 
Generally speaking, the objects of the Federation 
will be to exercise such measure of co-ordination in 
matters of general policy as may be desirable to 
secure the orderly progress of the industry and to 
organise and regulate the disposal of imported iron 
and steel products and the promotion of the export 
trade. It is emphasised that in carrying out these 
and other less widespread objects, the Federation 
will act on the governing principle of the complete 
autonomy of each affiliated association, but whether 
this will weaken or strengthen the new body, time 
alone can show. The matter of outstanding 
importance is, however, that the industry should 
do something which the Government can accept 
as representing real re-organisation, and do that 
something quickly. The Import Duties Act will 
expire in October, so that the Committee will have 
a short time to consider the necessary measures 





which will bring this end about, even if it gets 
to work at once. Whether they will be able to do 


the standard working day was reduced to eight hours. | this remains to be seen, especially as certain matters 
In the 14 years, from 1907 to 1921, the railwaymen | such as quotas and central buying and selling, about 


obtained greater improvements, or concessions, than 
any other class of workers in the United Kingdom | 
or abroad, and the Conciliation Scheme, with its 
new National and Central Wages Boards, as estab- | 
lished by the Railways Act of 1921, became the best | 
scheme of its kind, from the point of view of the | 
interests of wage-earners, to be found in the indus- | 
trial world. Since 1921, the cost of living has fallen to 
a levelonly about 40 per cent. higher than in pre-war | 
years, but railway wages are still 100 per cent. | 
higher for a shorter working day. The average total 
sum paid in wages in the last five years before the 
war was 45,000,000/. In the five years ended 1933, 
the average has exceeded 100,000,000. a year, 
although the railways have handled much less 
tonnage of goods and not many more passengers. 
The present problem is to make a new agreement, 
or to renew the expiring agreement, in the best 
interests of the nation, the men and the companies. 
The offer, or scheme, of the companies, is almost 
identical with the expiring scheme in its principles, 
and not very different in its details. 











NOTES. 
[Ron AND STEEL TRADE REORGANISATION. 


Almost exactly two years ago the Import Duties 
\dvisory Committee recommended the imposition 
of a duty of 334 per cent. on a wide range of iron 
ind steel products, but stated in doing so that in 
their opinion this protection would not suffice to 
place the industry in a position to play a proper 
part in the national economy, unless it was accom- 
panied by a considerable measure of reorganisation. 
\s a result a National Committee of the whole 
industry was set up, which, by March, 1933, had 
succeeded in formulating and getting accepted a 





scheme for correlating production and consumption. 
Among the suggestions made with this end in view 
was the establishment of an Iron and Steel Corpora- 
tion of Great Britain, which would take over the | 
work of the National Federation of Iron and Steel 
Manufacturers. Considerable difficulty was, how- 
ever, experienced in drafting the necessary con- 
stitution, and when this, after more than one revision, 
was submitted to a meeting of the National Federa- 
tion of Iron and Steel Manufacturers on February 22 


t Research Association. 


apparatus, temperature and humidity 
and recorders, air heaters and filters, air driers, and | 
other apparatus of this character. 


| which a good deal of difference of opinion exists, 


may give rise to controversy, while the fear still 
remains that, as the result of the changes, the in- 
dustry may in future be dominated by one or more 
powerful sections. 

Atr ConDITIONING IN INDUSTRY. 

It is perhaps rather surprising, bearing in mind 
the importance of air conditioning in the textile, 
food and other industries, that the first conference 
and exhibition to be devoted to this subject has 
only just been held. The conference and exhibition 
were organised by ‘the Chemical Engineering Group 
of the Society of Chemical Industry, in conjunction 
with the Food Group and Yorkshire Section of the 
Society, and both were held at the Queen’s Hotel, 
in Leeds, on Friday, April 6. Some 200 representa- 
tives of science and industry attended the conference, 
among the former being Dr. Ezer Griffiths, F.R.S., 
who described recent work in hygrometry, and 
Dr. C. M. Marsh, who stated, in a paper on “ Air 
Conditioning in Industry,” that the lack of a 
satisfactory hygrometer was largely responsible for 
the neglect of humidity problems in many industries. 
He also discussed humidity control. A general dis- 
cusssion followed an informal dinner, the discussion 
being opened by Dr. 8. G. Barker, who called 
attention to the importance of the position of a 
building relatively to the wind and sun, and men- 
tioned the case of a particular factory building 
having most of the glass on the north side, in which 
the difference in humidity between one side and 
the other was 40 per cent. The importance of air 
conditioning in connection with the manufacture 
of photographic materials was dealt with by Mr.C. N. 
Potter, and Mr. Davidson, referring to the same 
industry, said he had found a competent workman 
quite capable of taking readings from a wet-and-dry 
bulb thermometer. At the exhibition, some 25 firms 
were represented, in addition to the Wool Industries 
The exhibits included air- 
conditioning plant, humidifiers, temperature-control 


indicators 


TRADE WITH ARGENTINA. 
The subject of trade with Argentina has been | 


of this year, it was only accepted “in principle,” a| much to the fore in recent years as a result of the 
Comunittee being appointed to prepare a final draft, | exhibition and the subsequent negotiations which| planning, which really meant somebody messing 
which was to take in account all suggestions that had | have resulted in the present trade agreement with | about with our affairs. The old-time ideas had not 


' 


that country. The Argentine has proved one of our 
best customers in years past, and has absorbed a 
great amount of British capital, so that it is natural 
that we should continue to hope that as times 
improve our exchange of trade may likewise develop. 
That the country has a great future before it is 
certain, according to Mr. 8. G. Irving, Commercial 
Counsellor of H.M. Embassy at Buenos Aires, 
speaking at one of the monthly luncheons of the 
British Engineers Association on the 12th inst. 
Mr. Irving pointed out that there was room for great 
expansion, that the country was one of the richest 
in an agricultural way in the world, consisting of 
a vast farm from end to end, except for one area. 
It possessed practically no minerals, with the one 
exception of oil, which was mostly Government pro- 
perty. The last sixty years had witnessed remark- 
able developments and the population had increased 
rapidly. The whole of the trade converged on 
Buenos Aires, the advent of the railways (of which 
there were about 25,000 miles) greatly increasing 
the trade in cereals, and of refrigeration the trade 
in meat. No other country had made such strides, 
except possibly Japan. The country suffered from 
a shortage of fuel and was largely dependent for its 
purchasing power on the price of cereals. The 
principal buyers were the railways, in which, apart 
from State lines, some 235,000,000/. were invested. 
The agriculturalists were accustomed to borrow 
and most of the estates were mortgaged. A marked 
feature of recent times had been the revival of the 
use of horses for farm work, &c., owing to lower 
costs, the animals being very inexpensive in keep, 
compared with fuel, &c., for motor traction. Apart 
from purchases by the railways, there were large 
programmes afoot in connection with public works, 
irrigation, and the provision of elevators throughout 
the country. At the moment, however, there was 
a tendency to reduce purchases to within the limits 
of possible payments, so that they were below 
normal. The country was, according to Mr. Irving, 
bound to come out well in the end owing to the 
immense possibilities of development. In _pro- 
posing a vote of thanks to Mr. Irving subsequently, 
Mr. Carter said he thought that the difficulty for 
our trade at present was that we expected pay- 
ment, whereas the Germans were satisfied with 
long credit. Mr. Irving, however, insisted that in 
some recent cases trade had gone to Germany on 
price only. The luncheon was presided over by 
Mr. W. Reavell, the function being arranged by 
Mr. D. A. Bremner, O.B.E., director of the Associa- 
tion. 
Tue ENGINEERS IN CHARGE. 

The annual dinner of the Institution of Engineers 
in Charge, held on Friday last, provided food for 
thought, in that the speeches to the toasts were 
somewhat conflicting. Since Sir Alfred Baker, 
who proposed the toast of ‘The Institution,” 
had referred last year to the subject of Waterloo 
Bridge, now again to the fore as a result of the 
recent action of the august body of which he is a 
member, it was expected that he might again have 
something to say on this matter. He was, however, 
silent on the point and left reference to it to others, 
confining himself to the past and future relations 
of the London County Council to the Institution. 
He assured those present that if they organised 
themselves effectively, the Council would be only 
too willing to listen to them. Lieut.-Colonel J. D. 
Restler, the president, spoke also on the subject of 
organisation, but stated that brain power consti- 
tuted really our only national asset, and that what 
was needed was the organisation of brain power to 
meet foreign competition and to prevent our brain 





power being turned by foreigners to our disadvan- 
tage. During his term of office he had been im- 
pressed by the manner in which members had worked 
actively together for the good of their institution 
and in a much wider field, for the good of the 
country. Sir Ernest Benn, C.B.E., who proposed 
the toast of ‘Success to our Industrial Future,” 
considered that we were in danger of becoming 
over-organised. From every type of platform we 
were told that industry had failed and that the 
solution lay in rationalisation, organisation, subsidi- 
sation, and other things denoted by the word 


















464 


ENGINEERING. 


[APRIL 20, 1934. 














failed. The nation, supposed to be so helpless, 
had put into the public purse since the war, no less 
than 25 thousand millions in rates and taxes alone, 
an absolutely unprecedented performance. Now 
they were liable to become pauperised, in the sense 
that persons to whom this term applied, were 
dependent upon public assistance—from directors 
downwards. The country, he thought, had gone 
mad, having suddenly discovered, as it believed, 
that the way to get rich quick and enjoy life better 
was to produce less and make things more expensive. 
Mr. Charles Day, in response to the toast, said he 
assumed that the reply had been entrusted to him 
because the future lay with the mechanical engineer. 
He, together with Mr. Alan E. Choriton, who spoke 
subsequently, pleaded for a continuance of the 
individual effort which had meant so much in the 
past to our country’s prosperity. Mr. P. V. Hunter, 
replying for the guests, spoke of the days when an 
attempt was made to replace engineers in charge 
by young men fresh from college. The last toast 
was given by Mr. F. Waters, chairman of the 
Institution, and was replied to by Colonel Restler. 
As usual, the company was very appreciative of 
the excellent arrangements made by Captain A. E. 
Penn, Honorary Secretary. 








THE NEW HYDROGEN. 

LECTURING on the above subject at the Royal 
[ustitution on Friday, March 23, Lord Rutherford 
said that for more than a century scientific men 
had believed that water was a definite chemical 
substance, H,O, which had definite and repro- 
ducible properties. So certain were they that it 
was a definite substance that when a unit of weight 
was required it was given in terms of 1,000 c.c. 
of water. Later, however, the standard was 
expressed in terms of a mass of metal. Less than 
four years ago water was regarded with confidence 
as a definite substance. 

The first gentle shock this belief received resulted 
from the discovery of the complexity of oxygen. 
It was first supposed that oxygen was a simple 
element with an atomic weight of 16, but as a result 
of investigations it was found that isotopes were 
ilways present in oxygen gas, a few having an 
ttomic weight of 17 and still more a weight of 18. 
This shock was small, but last year a discovery 
was made which was destined to have a revolutionary 
effect on our ideas. This was that hydrogen was 
ilso a complex substance. The ordinary hydrogen 
molecule was taken as having a mass | in terms of 
oxygen of weight 16, but there was also found to be 
present in the former an isotope of mass 2. The 
amount of the latter present was of the order of 
one part in 6,000 of the ordinary hydrogen. The 
difference in the case of the oxygen isotope was 
from 16 to 18, but the hydrogen isotope was double 
the mass of the ordinary hydrogen atom. That 
difference of mass made it possible to alter the 
relative concentration of the two isotopes of hydrogen 
in water, so much so that it was possible to prepare 
a water in which each hydrogen atom was replaced 
by one of twice the mass. We could, in fact, 
produce pure water in which the weight of hydrogen 
was twice that of ordinary water. 

This water was the same as ordinary water in 
appearance, but it had very different properties. 


Lord Rutherford showed some of this heavy water | 


which had been produced in the Cavendish Labora- 
tory ; in one bottle the proportion of heavy hydrogen 
was 30 per cent., and in another 91-5 per cent. 
The density of pure heavy water was some 10 per 
cent. greater than that of ordinary water, so that a 
person could float in it easily. Of its other 
properties, Lord Rutherford said its freezing point 
was 1-4 deg, C. ; 
higher than that of ordinary water. The other 
properties, such as vapour pressure, latent heat, 
surface tension, viscosity, &c., all differed from those 
of ordinary water. 

The lecturer then proceeded to consider how the 
(dliscovery of the new hydrogen had been made, 
remarking that it was largely the work of his 
colleagues in the United States. The study of the 
separation of heavy water was, he said, a romantic 


comparisons and belief in the value of accurate 
measurements. Long ago the relative weight of 
oxygen to hydrogen had been determined by a 
combination of chemical and physical methods, 
that of oxygen being taken as 16 and hydrogen as 
1-0078 nearly. In recent years, Dr. Aston’s method 
of comparing the masses of isotopes by means of 
flying charged atoms gave results in good agree- 
ment with the chemist. Oxygen was then believed 
to be a simple element of atomic mass 16, but later 
it was found to contain a number of atoms of 
mass 18. Allowing for this, it was found that 
two measurements which should have been in 
agreement were 1 part in 5,000 in error. This 
discrepancy was rather beyond the possible error 
of the measurements, and it was suggested that 
the difficulty could be got over if there existed in 
hydrogen an isotope of mass 2. It was estimated 
that there should be one such heavy atom with 
4,000 ordinary atoms. 

This suggestion required a good deal of faith, but 
it was thought worthy of experimental investigation. 
Professors Urey, Brickwedde, and Murphy tried 
to see if they could detect the hydrogen isotope, 
but the question arose as to how it should be 
recognised, and this, Lord Rutherford explained, 
had been done by an examination of the hydrogen 
spectrum. It could be shown that if the heavy 
isotope of hydrogen were present a weak satellite 
should be found near each of the main hydrogen 
lines and at a distance of 1-78 Angstrom units from 
the Ha line. Experiments were made to see 
if the satellites could be made stronger by fractional 
distillation of liquid hydrogen, and with some 
success. An observation made by Urey and Wash- 
bourn had a considerable effect on the development. 
They found that in an ordinary lead accumulator 
which had been used for some years the concentration 
of heavy water in the acid of the cell was five times 
that obtained in ordinary water. This meant that 
when water was electrolysed the ordinary hydrogen 
escaped five times as rapidly as the heavy hydrogen 
relatively to the concentration. Acting on this 
idea, Professor Lewis, in the University of California, 
proceeded to electrolyse water to enrich the amount 
of the heavy isotope. He was soon successful in 
obtaining a few cubic centimetres of pure heavy 
water in which the ordinary hydrogen was entirely 
replaced by heavy hydrogen. Lord Rutherford 
exhibited about 30 c.c. of pure heavy water produced 
at Cambridge. It was obtained, he said, by electro- 
lysing several gallons of ordinary water, in which the 
concentration of the heavy hydrogen was one part 
in 6,000, to about one-twentieth of its volume, in 
which the concentration of the heavy hydrogen 
would be about 10 times that at the commencement 
of the process. This water was electrolysed again 
and so on, until pure heavy water was finally 
obtained. The production of this heavy water was 
thus an expensive process unless electric power was 
very cheap. 

Lord Rutherford then showed a number of simple 
experiments to illustrate the properties of heavy 
water, including one which showed that the heat 
conductivity of heavy hydrogen was less than that 
of ordinary hydrogen. For this purpose he used 
two glass bulbs each having a platinum wire passing 
| through it, one of the bulbs being filled with heavy 
hydrogen and the other with ordinary hydrogen. 
Both wires were of the same length and diameter, 
but when a current was passed through the two in 
|series, that in the bulb containing the heavy 
hydrogen became hotter than that in the ordinary 
hydrogen because the conductivity of the latter 





and its boiling-point 3-8 deg. C. | 


was the higher of the two, and thus allowed the 
| heat to escape more rapidly. 

Continuing, Lord Rutherford said heavy hydrogen 
'and ordinary hydrogen could be separated by a 
| diffusion process due to Professor Hertz. By this 
| method heavy hydrogen had been obtained so pure 
| that ordinary hydrogen could not be detected in 
| it. Slides illustrating the spectra of ordinary 
}and heavy hydrogen were shown and appeared to 
| be very similar, but Lord Rutherford remarked that 
| the slight differences would undoubtedly be carefully 
|gone into. No difference, he added, could be seen 


story, resembling in some respects the discovery of | between the electric discharge in hydrogen or 


argon by the late Lord Rayleigh. The first indica- 
tion of another hydrogen was the result of careful 


heavy-hydrogen tubes. 
In Lord Rutherford’s opinion, the discovery of 








heavy hydrogen would lead to important scientific 
developments. When it was remembered, he said, 
what an enormous part hydrogen played as a 
compound in chemistry, it would be seen that the 
discovery was of immense interest to chemists. 
It was possible to replace the ordinary hydrogen 
by heavy hydrogen in any compound, and marked 
changes might ensue. Much work would have to 
be done to investigate these new varieties of 
compounds. What, the lecturer asked, would be 
the effect of the discovery on biological processes ’ 
It had been found that tobacco seed would not 
germinate in heavy water, but there had not yet 
been time for definite discoveries. A very interesting 
field of work was opened for investigating the effects 
of heavy hydrogen on animal and plant life. 

Continuing, Lord Rutherford said it seemed 
desirable that there should be a name for the new 
isotope of mass 2, since it was bound to play an 
important part in the future. Professor Urey had 
suggested that the new isotope should be called 
deuterium and its nucleus deuton or deuteron, while 
the main isotope should be called proteum and its 
nucleus the proton, as at present. Lord Rutherford, 
however, preferred the new isotope to be called 
diplogen and its nucleus diplon, and thought the 
present names for ordinary hydrogen and its nucleus 
should be retained. 

Turning to the question of the structure of the 
new isotope, the lecturer said its mass was not quite 
twice that of ordinary hydrogen, the figure for the 
former being 2-0136 and that for the latter 1-0078. 
It was natural to suppose that the diplon was made 
up of a proton and a neutron in combination, and 
if heavy hydrogen were bombarded with a-particles 
it should be possible to break it up into the two 
parts. Efforts had been made to do this at Cam- 
bridge and elsewhere, but without success. The 
difficulty of settling its structure would be obvious 
when it was remembered that the nucleus might be 
composed of negative or positive electrons, neutrons 
and protons mixed up in various ways. 

Passing on to another point, Lord Rutherford 
said it was a very interesting coincidence that when 
Professor Lewis first produced heavy water, his 
colleague Professor Lawrence had developed an 
ingenious apparatus for accelerating protons to an 
energy of 1,000,000 or 2,000,000 volts. Using the 
heavy hydrogen in this apparatus he found very 
marked transformation effects, different from those 
obtained with light hydrogen ; the transformations 
were more frequent and of a different type. The 
lecturer then showed an experiment to illustrate 
the transformation of lithium first by protons and 
then the effects of changing ordinary hydrogen by 
heavy hydrogen. The apparatus used was that 
employed in Lord Rutherford’s concluding lectur 
on “The Transmutation of Matter,” and was 
described on page 421, ante. The experiments 
included the disintegration of lithium with protons 
and with diplons and also the bombardment of 
heavy hydrogen with its own diplons. Thes 
experiments were similar to those in the lectur 
above referred to, and particulars of them will b« 
found in that article. 

In conclusion, Lord Rutherford said the new 
hydrogen was extremely interesting, not only from 
the theoretical standpoint, but also to practical 
physicists in connection with the problem of the 
transmutation of matter. The results differed from 
those obtained with a-particles and protons, and it 
was hoped to gain important information from them. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 436.) 
Tue LuBRICATION OF BEARINGS. 








Ar the evening meeting, on Thursday, March 22, 
the Chair was taken by Engineer Vice-Admiral Sit 
Robert Dixon, who first explained that Lord 
Stonehaven was unable to be present owing to 4 
bereavement in his family. The first paper, he 
said, was one by Monsieur H. Brillie, on “ Questions 
Relating to the Lubrication of Bearings.” An 
abstract of this paper will be found on page 44! 
of our issue of last week. As the author was 
unable to be present, the Secretary, Mr. R. W. Dana, 
read the paper in abstract. 
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Dr. A. M. Robb was the first speaker in the | boundary layers shown in Fig. 1 of the paper, he 


discussion on the paper, and he said it was difficult 
to discuss a paper on the theory of lubrication, | 
because, in spite of references to the Reynolds’ | 
formula, there was actually no theory of lubrication. | 
in order to explain that it was necessary to deal | 
briefly with the history of the subject. About | 
1885 or 1886, he said, the results of an extensive 
series of experiments by Beauchamp Tower were 
made available, but these did not lead anywhere. 
Osborne Reynolds made some experiments in 1886 
ind presented the results to the Royal Society, and 
these were the first approximation to a theory. 
There were no real data on which to base a theory, 
but Reynolds presented a rough approximation to 
. theory which could be summed up in two formule 
dp 
dz 
‘ \ was the coefficient of viscosity, u the speed of 
the surfaces, h the thickness of the oil film, and 
}) the point at which the film theory broke down. 
Reynolds developed these equations with elaborate 
mathematics, which also led nowhere. Some 18 
years later a German scientist had given a reason- 
ible integration of the equations, and this was 
accepted as a theory of lubrication, but the results 
were not in agreement with practical experience. 
In the last two years the cardinal errors of the 
mathematical superstructure based on Reynolds’ 
work had been discovered and it was now possible 
that we should be able to develop a theory. The 
early paragraph of the paper referred to an unsatis- 
factory mathematical treatment which was bound 
to be seriously in error. The paper stated, for 
instance, that under normal experimental condi- 
tions the limit of film thickness was in the neigh- 
bourhood of 0-04 mm. to 0-05 mm. Prof. Good- 
man’s experiments, however, showed that an oil 
film could be formed and operate successfully with 
a minimum thickness of 0-0005 in., which was 
practically a quarter of the limiting thickness given 
by the author. The thickness was practically 
one-tenth of that of a sheet of ordinary foolscap 
paper. The author seemed to indicate that the 
complete film was the proper method of lubrication, 
but there was no theory for a complete film sur- 
rounding the bearing. The whole theory, such as 
it was, was based on the partial film. 

Mr. J. Hamilton Gibson said he found parts of 
the paper difficult to follow, but he thanked the 
author for his guidance in arriving at the thickness 
of the oil film under varying conditions of load. 
Speed, however, was an important factor; the 
greater the speed the thicker the film, assuming 
that there was a supply to draw on. Care must, 
however, be taken to provide ample diametrical 
clearance, otherwise pressures would be generated 
apart from that produced by the load, causing an 
oil-brake effect which was shown by a rapid rise 
in the frictional horse-power. He directed attention 
to a bearing sketched on the blackboard, in which 
there were six panels divided by an equal number 
of longitudinal oil channels or reservoirs. Each 
channel was fed from an oil-supply annulus sur- 
rounding the brass. If there were any tendency 
for the oil to choke in the clearance provided, it 
could return to the annulus through radial oil holes 
and re-enter the bearing through an adjoining hole. 
In other words, a re-circulation of oil could take 
place within the bearing, quite apart from the main 
flow from inlet to outlet. In a Michell journal 
bearing, Mr. Gibson said the solid top and bottom 
brasses were divided into loose segments, each free 
to rock. There were generally three top and three 
bottom segments, and a tapered film of oil was 
formed under each segment. Otherwise it was 
generally similar to the solid bearing sketched, 
except that it might be only half or a third of the 
length; re-circulation of oil could take place in 
the same way. The design sketched represented 
good practice in this country for the past 20 years 
or more, and Mr. Gibson asked how it differed in 
principle from Figs. 3 and 4 in the paper. He 
thought engineers in general would not take kindly 


dp d?u : nn eal 
as follows 47 = AGqysand = 6X uw ( hi ) where 


could not agree that there should be any kind of 
wear whatsoever in a properly designed bearing. 
In support of this statement, he instanced from 
Monsieur Brillie’s own experience, a set of Michell 
journal bearings, 28 in all, fitted in a twin-screw 
double-geared steamship in 1922. After 10 years’ 
service, the bearings were opened up and the parts 
carefully gauged. No wear could be detected and 
the gear centres were exactly as originally fitted. 
He thought that in practice nothing better than 
that was required, and he could quote many other 
similar experiences. 

No other member wishing to take part in the 
discussion, the Chairman said it was unfortunate 
that Monsieur Brillie was not present to answer the 
points raised by the speakers. The subject was 
of the greatest importance to engineers, and was 
one having many problems to solve. He proposed 
a vote of thanks to the author, which was duly 
carried. 


Tue INFLUENCE OF Keys AND KEyways ON FORCE 
Firs. 

The Chairman then called on Professor E. G. Coker, 
F.R.S., to read the paper, entitled “ The Influence 
of Keys and Keyways on Cylindrical Force Fits and 
Shrinkage Fits,” of which he was joint author with 
Mr. R. Russell. The paper, which was printed 
in abridged form in last week’s issue of ENGINEER- 
ING, gave particulars of an optical investigation of 
the stresses produced by keyways without keys in 
a shaft forced into a collar, and then dealt with the 
stress distribution with keys fitting at top and 
bottom only, at the sides only, and then all round. 
It also showed the effects of a lubricant in force fits. 

Professor Coker gave a summary of the paper, 
and added that he had just carried out some experi- 
ments to determine the effect of putting a flat on 
the shaft, but the full results of these experiments, 
he said, were not yet available. In general, they 
were similar to those obtained with a triangular 
notch in the shaft which were dealt with in the 
paper. 

The first speaker in the discussion was Mr. 8. 8. 
Dorey, who said, in the course of his remarks, that 
it was important not to be led to wrong conclusions 
from the results given in the paper. Professor Coker 
had given the results for a square key, and if we 
considered these, we should never fit a dowel pin 
between a shaft and a hub. An ordinary dowel pin 
was about half the size of the key dealt with in the 
paper, and he thought the stresses there given were 
greater than would be obtained in practice. More- 
over, we had no help from the point of view of 
plastic strain, since the stresses in the paper prob- 
ably related to elastic conditions. In the case of 
built-up crankshaft, it might sometimes be necessary 
to increase the shrinkage allowance to as much as 
0-002 in. per inch diameter, and the elastic limit 
might then be passed. Plastic strain would occur, 
but the stress was equalised at a certain radial 
distance from the interface and was, therefore, the 
same all round the web. He thought, if a dowel 
were made a reasonable fit and the shrinkage stress 
was suitable for the material, it was useful to have it. 
He also asked whether the material used by the 
authors could be connected with the ordinary mate- 
rials in use. 

Mr. Hamilton Gibson, after expressing admiration 
for the work described in the paper, said that as a 
member of the Keys and Keyways Committee of the 
British Standards Institution, he would be interested 
to study it carefully. Fig. 6 of the paper was of 
special interest, as the relative advantages of keys 
fitting at top and bottom, at the sides, and all round 
were being debated. As might be expected, the 
lines of stress were seen to radiate from the key. 
This was a point of weakness in mechanical con- 
struction, and it occurred to one to consider whether 
this weakness could be overcome or reduced. The 
authors were dealing only with cylindrical fits, but 
it had been suggested to him that we were wrong in 
using keys at all in these days of precision machine 





to the idea of reverting to grease lubrication, modern 
practice being all for oil lubrication, especially for | 
high speeds, where heat was liable to be generated ; | 
& copious flow of oil was the best method of carrying | 
away the heat. In spite of the ingenuity of the | 


tools. A lathe or boring machine could produce 
elliptical fits, and it would then only be necessary 
to prevent axial movement. It might be that the 
hoop stress with elliptical fits would be different 
from that with cylindrical fits and he suggested that 


Professor Coker might investigate this point. In 
small work, such as motor cars and aeroplane 
engines, it would be advantageous to get away from 
keys and keyways, as well as in the manufacture 
of large built-up crankshafts. 

In his reply, which was then taken, Professor 
Coker said he would like to remove the impression 
that seemed to be in the mind of Mr. Dorey that the 
paper was intended to show that keys should not be 
used at all; that was not the case. He had wished 
to find out what happened when a key was driven 
into a keyway. Many persons had asked for the 
information, and he had endeavoured to supply it ; 
there was no other motive. If excessive shrinkage 
were employed, there was a chance of reaching the 
plastic state when the stress would tend to equalise, 
but conditions might then be worse than before. 
He did not believe the stress would become uniform 
all round the web, as had been suggested by Mr. 
Dorey, although he could give no evidence against 
that view. He had made some investigations 
on plasticity, but although the stresses tended to 
equalise, they were far from actually being equal. 
Mr. Dorey had also asked whether the stresses in 
the transparent material used represented what 
happened in steel, but Professor Coker said he had 
dealt with that point at length in a paper before the 
Institution of Mechanical Engineers. He explained, 
however, that if a material having a Poisson’s ratio 
different from that of steel, were used for the experi- 
ments, the results would be a little different from 
those obtained with steel; the difference, however, 
was very slight. He knew of cases in which the 
stress distribution found by optical experiments 
appeared to be quite impossible, but had neverthe- 
less been found to exist in steel when looked for. 
In the case of a tension member with a central hole, 
the stress on the edge of the specimen had been found 
optically to be higher above and below the hole than 
on its centre line, and he had recently found some 
measurements made on a steel bar which fully con- 
firmed this. That, he suggested, showed the great 
resemblance between the transparent material used 
for the experiments and steel. All elastic materials 
would, in fact, behave in the same way. 

The concluding session of the meeting took place 
on Friday morning, March 23, the president, Lord 
Stonehaven, occupying the chair. The proceedings 
commenced by the announcement of the names of 
new members, associate-members, associates and 
students, and the scrutineers for the next annual 
meeting were appointed. The remainder of the 
programme consisted of the reading and discussion 
of three papers. 


Sure Fire-Ficutinc ARRANGEMENTS. 


The first paper was presented and read in 
abstract by Mr. E. F. Spanner, R.C.N.C. (Ret.), and 
was entitled “Fire-Fighting Arrangements in Ships.”’ 
The paper dealt with three main types of fire which 
might occur in ships at sea, and was principally 
concerned with passenger-carrying vessels. The 
first division was devoted to consideration of fires 
in machinery spaces, and was limited to those 
arising from ignition of oil fuel therein, After a 
discussion of the ways in which such fires might 
develop, the view was advanced that they could be 
effectively controlled by the provision of apparatus 
which would result in the whole of the air in the 
machinery space becoming very heavily laden with 
finely-divided water particles, that is, the fire would 
have to burn in an extremely heavy mist. Not only 
would such an atmosphere check any rapid develop- 
ment of flame but it would enable the personnel to 
remain at their posts and operate other fire extin- 
guishing apparatus, of the foam, steam, or CO, types, 
the first-mentioned being preferable, as an essential 
part of the operations would be the closing of ven- 
tilators, sky-lights, &c. The second division of the 
paper dealt with the checking of fires in holds and 
after a review of the general problem, proposals 
were put forward which would improve the rapidity 
of diffusion of CO, through a hold. The suggestions 
consisted, broadly speaking, of heating the gas 
bottles at the rate of two per minute by steam, or 
else heating the gas as it issued from the bottles 
by a thermostatically-controlled electric heater. 
The specific gravity of the gas would thus be 





lowered to that of the air and diffusion rendered 
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more certain, whilst the circulation of the gas could ‘no means of connecting up to a shore system during | Narbeth’s drawing in the paper when that was 


embodied in the Transactions. He would not 


be made more rapid by introducing it into the hold | overhaul, &c. ( ; ’ 
|comment on the discussion in detail, but h 


at different levels. Orm-Tanx Sutpes. 


The third division was concerned with the use of “ _ 
automatic pressure water systems for the detection yemrcnn ggg =n oh Wee Al | CORRE REHIN material, sine the tanker * 1886 could 
and initial fighting of outbreaks of fire occurring in MBE. The paper was intended to put on record, | have been built equally well in 1863. Penk be 
accommodation spaces, It was argued that the | whiist first-hand evidence was still obtainable, the | that a study of the reasons delaying advance in 
systems at present in use were based on shore prac- steps in the development of vessels specifically | 
tice and were in certain ways unsuitable for marine constructed for the transport of oil, and traced | 
use, one of which was the high pressure at the | 4p. history of the subject down to the completion | 
sprinkler heads, 120 lb, to 70 Ib. per square inch, and | o¢ the tanker Gltckauf, by Messrs. Armstrong, | 
another that an entirely separate pumping and pipe | yitchell and Company, in 1886, this vessel being | 
system was required. Proposals were put forward | considered to be “the first ocean-going oil-tank | 
in the paper for a sprinkler system incorporated | steamer to carry oil in bulk out to the skin of the | 
with and supplied from the normal fire-main | vessel,” and therefore being the prototype of | the efficiency of the marine reciprocating steam 
system, and working at pressures as low as 12 Ib. | the modern tanker. A number of illustrations of | “™gine and proposed a new system. The drawbacks 
per square inch. A necessary concomitant of this ‘early oil-transporting ships were given. |attendant on the present systems of employing a 
system was modification of the present sprinkler; T), paper outlined the varied attempts which had |low-pressure turbine placed on the exhaust line 
and a suggested design was illustrated in the | },.6n made to build satisfactory vessels for the trans- | 
a wi . |port ofoil. These attempts included the fitting of | 

lhe discussion was opened by a visitor, Mr. G. E. large cylindrical tanks, in some cases arranged | 
Taylor, of Messrs. Mather and Platt, Limited, who horizontally, in others vertically ; tanks following | 
said that for the past two years he had been trying | ¢p. hull onteet but independent of the skin of the | 


design would be informative. 


AvuXILiary PROPELLER DRIVE. 


The final paper of the meeting was contributed 
by Mr. E. Carlton Garratt and was entitled “ The 
Development of the Auxiliary Propeller Drive. 
The paper dealt with the problem of increasing 


and restoring the power thus recovered to the 
propeller shaft were first discussed, and a description 
of the proposed system, with some results obtained 

from model hull tests at the National Physical 


to show shipowners how to fight fires in accommo- | veccolg: double-bottom tanks and tanks carried |L@boratory, followed. The cardinal feature of the 
dation spaces. The paper was valuable as it dealt | 4, the side of the vessel but only to the inner skin of system is the fitting of an auxiliary propeller placed 
with a subject which had been comparatively |, gouble-bottom. The construction of the Gliickauf |*® °ne Side of, and somewhat forward of, the main 


neglected, but he bw a oy : Hf Re the | was dealt with in some detail. The design was, Lang aad in oa tanga ahip. 2 ni 
ree = - . PA e me ty 1AC heey ; wate at the time, revolutionary, and the Bureau Veritas | was a =e aw sf an — * re ~- yore 
area coverec Vv & Sprinkler was sq. It. 18 | ig complimented in the paper on its enterprise in | provi ed wi reduction gea Vy 1€ 


was evidently a slip; a square of 10 ft. side was ‘admitting it to classification. The keel was laid 
covered, #.¢., an area of 100 sq. ft. He had also | .+ walker Shipyard on November 25, 1885, and the |driven by an exhaust-steam turbine. 


criticised the placing of the sprinklers on top of | Grst voyage to New York made on July 14, 1886. | The model hull tested at the National Physical 


the supply pipes, a practice which was followed to It was stated that loading was delayed as the | Laboratory was 24 ft. long and represented an 
permit draining in frosty weather. He could not| nokers of barrels and tinplate cases had prevailed | @Verage cargo ship 456 ft. long by 61 ft. beam, with 
— - 2 mens high-pressure system Was | on the coaling agencies to withhold supplies of bunker | displacement of 14,400 tons and a prismatic 
= be. : why gulations of the Fire Offices | opal to the ship. This difficulty resulted in the coefficient of 0-744. A normal propeller with a 
. mittee spet ified a ae eee of 5 Ib. shipowners instructing the builders to extend the propulsive efficiency of 0-71 was used on the main 
per square inch, and the highest pressure installed poop and the bunkers below it to amidships, and |\shaft, a specially-designed three-bladed propeller, 
— only 26 lb. per — inch. He was strongly | after the alteration had been carried out the vessel | Scaled to 6-5 ft., was used on the auxiliary shatt. 
2 opinion that an independent system on ship- was bunkered at Bremen for the round voyage. |The auxiliary propeller was approximately 26 ft. 
yoard was indicated by shore experience, In spite of The Gliickauf and her contemporaries were imme- | forward of the main propeller and was inclined out- 
extra cost involved. Such systems would have ¢ | diately successful and from them had developed, | board about 6 deg. The tests showed that the overall 
connection so arranged that they could be coupled | without pause, the tankers of the present day. | efficiency of the two propellers was at least equal 
up to the dock hydrants. _ | Owing to the lateness of the hour, Mr. Whiting | to that of the main propeller alone, and that with 
Mr. A. T. Wall, O.B. E., thought that the author's | suggested that the paper be taken as read. The | the auxiliary screw on the port side the ship could 
advocacy of sprinklers in accommodation spaces | discussion was opened by Mr. W. Thomson, B.Sc., | be kept on a straight course with practically no 
was sound, but the position was one which needed | who pointed out that the matter of ships for oil trans- | helm, a rudder angle of 0-6 deg. to starboard being 
care in handling if the general public were not to | port had been early taken up by other classification required to keep the ship on a straight course, 
be alarmed. Recent fires at sea had caused some | societies than the Bureau Veritas. The tanker|When running at a speed of 10-4 knots with the 
anxiety, which should be allayed. The risks of | Bakuin, built by Messrs. William Gray and Company, | main propeller only. From the general results 
fires, other than those arising from the acts of | Hart lepool, and launched only a day later than the | of the tests, it was deduced that, using saturated 
malicious persons and careless members of the crew, | GJiickauf, had been classed + 100 Al in Lioyd’s | steam at an initial pressure of 180 Ib. per square 
were not very great. | Register for “ carrying petroleum in bulk,” whilst |inch, and assuming the back pressure in the low- 
Mr. 8. J. Duly, in referring to Mr. Spanner’s | qjj the other sea-going vessels in the list given in | pressure cylinder of the main engine to be 4-0 lb. 
suggestion to modify the technique of using CO, for| the paper, except the Gitickauf and her sister ship | Pet square inch absolute, an increase of power 
fighting hold fires, said it must not be overlooked | Yorwarts, had been classed at Lloyd’s. The | for the same fuel consumption of 24 per cent. or a 
that the gas first displaced the air in the bottom Bakuin had survived until 1902, when she was | reduction in fuel consumption of 19 per cent. for the 
of the hold and diffusion took place subsequently. | broken up. The Looch was approved by Lloyd’s in |84me power developed could be obtained by the 
Mr. J. A. Narbeth, C.B., reviewed present | 1886, and received the same classification as the | adoption of the auxiliary propeller drive. These 
methods of fighting fires in accommodation spaces | Bakuin. She appeared in the Register, under figures were based on a 28-in. vacuum. Ifthe vacuum 
and appealed for simple handling of the situation. | different names, until 1928. She was then taken | Were maintained at 29 in. they would be 30 per cent. 
A sprmkler system was complicated, and it would | over by the Russian Government, and appeared | and 23 per cent., respectively. In terms of speed for 
seem more desirable to prevent fires originating, | jn the current Register under the name Chaumian, the same fuel consumption an increase of approxi- 
or, if they arose, to confine them. This could be | without any class. She was thus the oldest vessel | mately 5-8 knots for the 28 in. vacuum and 7 knots 
effected by treating each cabin so that it was a \in existence carrying petroleum in bulk, a fact | for the 29 in. vacuum was estimated. 
— me tree he ot |which attested to the high quality of both design Sir Eustace T. d’Eyncourt, reese was a 
‘aptain Cutler related some experiences with ship | and workmanship. speaker in the discussion. He thought it might be 
fires at sea and in port. In one case a cotton cargo; Mr. B. 8. Verty, after some remarks on the pointed out that the proposal made in the paper 
had taken fire. Steam was first tried, and then | historical value of the paper, said that, on behalf | was that of the original way in which the exhaust- 
CO, in an effort to extinguish the fire, but both | of the Bureau Veritas, he would like to point out steam turbine was utilised when first introduced by 
proved ineffectual. Flooding the hold affected with | that the chief responsibility for the design of an | the late Sir Charles Parsons, some thirty years ago. 
water was finally adopted, and was, of course, | oj] tanker without a double shell lay with Mr. John | There were many notable examples of the system. 
successful. Gravell, who had advocated it with persistent |The first vessel was the Otaki, built by Messrs. 
Mr. T. R. Thomas signified agreement with | energy and was instrumental in getting the Gliickauf | William Denny and Brothers, Limited, Dumbarton. 
Mr. Wall's views. Accommodation fires were so | plans accepted. Mr. Gravell was at that time chief | in 1908. Subsequently the system had been adopted 
rare that panic legislation was not called for. Fire- | representative of the Bureau Veritas in Great|in the White Star liners Laurentic, Megantie, 
resisting materials should be employed wherever | Britain, whilst it would be recalled that he had been | Olympic, Titanic, &c. Sir Charles Parsons patent of 
possible. He knew of a case in which woodwork | a vice-president of the Institution. 1910 showed an arrangement with two reciprocating 


» | would like to point out with regard to facilities for 





between the low-pressure cylinder and the condenser 


|motor which obtained its current from a generator 


near the deck beams had got alight, and in such 
circumstances sprinklers would be no use. 
Sir Archibald Denny, in connection with the 


section of the paper dealing with hold fires, pointed | 


out that the degree of permeability of a cargo to 
steam or CO, was a factor of some importance. 
Mr. Spanner then made a short reply, of which 


the chief point referred to an objection by Mr. Taylor | stated that he was willing for the drawing to be | 


as to the use of gravity tanks for the sprinkler 
supply system. These were suggested, he said, for | 


use in harbours and other places where there was secretary could arrange for the inclusion of Mr. | 





After some bricf remarks on tanker design by 
Dr. F, MeAlister, Mr. J. H. Narbeth exhibited an 
interesting drawing showing the construction of a 
Chinese junk of a type which had been used for the 
transport of oil in bulk for the past one hundred 
years or more, In view of the fact that such junks 
had been mentioned in the paper, Mr. Narbeth 


reproduced in it. 
Mr. Whiting, in reply, said he hoped that the 


engines on outboard propellers with an exbaust- 
steam turbine on a central propeller. In the steamer 
Lamoriciere, of the Compagnie Générale Trans- 
atlantique, built by Messrs. Swan, Hunter and 
Wigham Richardson, Limited, in 1921, there were 
two exhaust turbines driving wing propellers, which 
took their steam from reciprocating engines driving 
a central propeller. 

Dr. 8. F. Dorey said that the paper evidently 
intended the proposal to apply to existing single- 
screw vessels with the engines aft, though it could 
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be fitted to new tonnage. Dealing with the question 
of conversion of old tonnage only, he thought cost 
would be a serious factor; the ship would have to 
be dry-docked and alterations made to the hull, 
apart from the internal alterations and the instal- 
lation of the electric propelling motor. In any case, 
he feared the position of the auxiliary propeller 
would render it liable to damage from dock walls 
or other craft alongside. He thought it would be a 
difficult matter to fit the system in a vessel with 
the engine-room amidships. The estimated results 
seemed to him pretty much the same as those 
obtained with the other systems of exhaust turbines. 

Mr. E. T. Williams, Mr. G. S, Baker, and Mr. R. J. 
Butler also contributed to the discussion, after 
which Mr. Garratt made a short reply. 

The meeting was concluded by a vote of thanks 
to the Chairman, proposed by Sir Archibald Denny. 
Lord Stonehaven, in reply, alluded to the valuable 
services rendered by the secretary and his staff, 
and after saying that the meeting had proved both 
enjoyable and informative to him, dissolved the 
assembly. 








SYDNEY HARBOUR BRIDGE.* 
The Sydney Harbour Bridge and Approaches. 
By J. J. C. Braprrerp, C.M.G., D.Se., M.Inst.C.E. 


Tue development of the suburbs of Sydney on the 
northern side of the harbour, and the necessity for a 
comprehensive scheme for the improvement of transport 
in the metropolitan area, led to the adoption, in 1912, 
by the Government of New South Wales, of proposals 
by the author for the electrification of the suburban 
railway system, the construction of additional railways 
and of the Sydney Harbour Bridge and approaches 
to link together the city and the northern suburbs by 
rail, tram and road. 

In January, 1924, in response to invitation, tenders 
were received from six firms for bridges of the canti- 
lever, arch, cantilever-arch, suspension, and cantilever- 
suspension types, the costs of which varied from 
about 3,500,0001. to 10,750,0001. The estimates 
prepared by the author for the arch and cantilever types 
were 4,339,5301. and 4,704,8401., respectively. The 
tender of Messrs. Dorman Long and Company, Limited, 
of Middlesbrough, for a two-hinged arch bridge, with 
abutment towers and pylons, for the sum of 
4,217,7211. lls. 10d.,.was accepted in February, 1924, 
the contract time being six years, afterwards extended 
to eight years and three months. 

After consultations between the contractors and the 
author, the final design as decided upon consisted of an 
arch, 1,650 ft. between centres of main pins, with a 
clearance of 170 ft. over the central 300 ft. of span. 
The rise to the centre of the lower chord is 350 ft. At 
the crown the depth of truss is 60 ft., the top chord 
points lying on a parabola reversed at the third panel 
point, so as to give a height at the end part of 187 ft. 
The bridge accommodates a roadway 57 ft. wide, four 
railway tracks and two footways. The width between 
centres of main trusses is 98 ft. 6 in. The main trusses 
are divided into 28 panels, and the arch is braced 
laterally on upper and lower chords by a double 
system of diagonals and cross members, but there is 
no sway bracing, except at the portal frames. Pro- 
vision is made in the deck system for expansion at 
each end post and at an intermediate point. The 
main bearings are built up of castings, bolted together, 
with forged-steel web plates. 

_ There are five approach spans at each end, varying 
from 173 ft. to 238 ft. in length, which consist of two- 
girder truss spans of Warren type with verticals. The 
abutment towers are 225 ft. wide, 162 ft. long and 
291} ft. high, and are of concrete, granite-faced. The 
rise from the concrete skewbacks and extend Masse | 
solid sandstone to the foundation. The concrete was 
deposited in hexagonal blocks. 

The steel in the approach spans, stringers and decking 
of the a is basic open-hearth structural carbon 
steel. Main-span truss members, hangers, lower 
laterals and flanges of main span cross girders are of 
silicon steel. Cast steel is used for the bearings of 
approach spans and the bases of main span bearings. 
The bridge is designed to carry on each track two 
Hagen ae locomotives, followed by a train 
1000 ft. long weighing 2,200 Ib. linear foot, together 
with a distributed load of 100 tb. per psconly a: on 
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abstracts now printed of the four papers taken are not 
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the roadways and footways, in addition to a con- 
ventional lorry weighing 54,000 lb. Braking forces, 
wind loads, and the effects of temperature are also 
provided for. The permissible stresses on carbon 
steel and silicon steel, respectively, in tension, are 
18,000 Ib. and 23,500 Ib. per square inch. The caleula- 
tions for the arch were made by Clerk Maxwell's method 
of elastic deformations. 

Prior to the erection of the bridge a complete 
triangulation was performed by the author and the 
contractors from base lines on both foreshores by 
means of Invar tapes and an 8-in. theodolite. The 
contractors established workshops on a site adjacent 
to the bridge on the north side, where the bridge 
members were fabricated. These were fully equipped 
with travelling cranes and other machinery for dealing 
with the material delivered on the wharf and during 
construction. The approach spans were erected on 
falsework and were commenced in October, 1926, this 
part of the work being completed by August, 1928. 
The main bearings were secured on the concrete skew- 
backs, and in February, 1928, the erection of the 
pylon steelwork was commenced. The erection of the 
main arch was carried out by means of two crecper 
cranes, each weighing 605 tons, travelling on the 
upper chords of the ribs. These cranes were first 
erected on steel ramps extending from the pylon steel- 
work to the level of the top of the end post, and resting 
on three points of support. The main span was 
erected by cantilevering from each shore, the half- 
arches being held back each side by a cable anchorage 
of 128 cables attached to the tops of the end posts and 
secured in concrete anchorage tunnels. On the com- 
pletion of the erection of the arches in August, 1930, 
the two halves were connected at their lower chords 
by slacking out the anchorage cables and inserting a 
pin-and-saddle joint. The upper chords were then 
forced apart by hydraulic jacks, and secured in position 
by the insertion of permanent packings, thus con- 
verting the arch into a two-hinged structure. The 
erection of hangers and floor members was carried out 
by the creeper cranes on their return journey from 
the centre of the span to the abutments, this being 
completed by October, 1931. 

The arch was tested by placing a train of locomotives 
on each track, in the first case symmetrically and then 
by loading only half of the arch. 

The unprecedented size of the arch called for a 
special and practical check on the calculated stresses 
during erection and on completion, Extensometers 
were applied at critical points, and each member 
under observation was tested during the whole period 
of erection. It was found to be preferable to take 
the readings at night, in order to avoid temperature 
effects. Samples of the actual silicon steel used were 
found to have a modulus of elasticity of 30,500,000 Ib. 
per square inch, and this value was applied to the 
strain readings. The observed deflections of the arch 
under the live-load test closely agreed with the calcu- 
lated deflections, and established that the assumed 
equivalent sections of the members used in the calcula- 
tions were nearly correct. 

The principal feature of the approaches, other than 
those adjoining the main span, is a 220-ft. span arch of 
silicon-steel box-girders, having a rise of 22 ft. and 
carrying two tracks. The southern railway approach 
is 48 chains long and the northern approach is 89 chains 
long, the latter including two railway stations. 


Sydney Harbour Bridge: Design of Structure and 
Foundations. 


By Ratru Freeman, M.Inst.C.E. 


The site for the long-needed Sydney Harbour 
Bridge was chosen on account of providing the shortest 
crossing, the best connections with traffic routes, and 
rocky subsoil. In 1923, tenders were invited for the 
design and construction of a bridge, either of the arch or 
cantilever type. The author prepared designs on behalf 
of Messrs. Dorman, Long and Company, Limited, 
of Middlesbrough, and one of the tenders submitted 
by them was accepted by the New South Wales Govern- 
ment, on the advice of their chief engineer, Dr. J. J. C. 
Bradfield. Although the specifications issued referred 
only to two types of structure, contractors submitted 
tenders for every known type. The author prepared 
three designs, namely, two-hinged arch, two-hinged 
cantilever-arch, and cantilever. Alternative designe | 
of decorative pylons were prepared for each type. The | 
cantilever-arch bridge consisted of a two-hinged | 
spandrel-braced steel arch of 1,650 ft., practically | 
identical with the arch actually built, but with canti- | 
lever shore spans of 295 ft. long on each side. Contrary | 
to expectations, this type showed no appreciable saving | 
in the weight of the arch span. The design of the 
cantilever bridge in the specification issued was subject 
to considerable distortions, owing to the unusual 
arrangement of the four rail tracks, two being placed 
symmetrically about each of the two main trusses. No 
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design was made for a suspension bridge, because it was 


considered to be more costly, and this type of bridge 
is also subject to large deflections and oscillations from 
rolling load of railway trains. 

The accepted design for the arch bridge had a span 
of 1,650 ft., and carried four railway tracks, a roadway 
57 ft. wide and two sidewalks each 10 ft, wide. There 
were five approach spans on each shore, The arch 
provided a clear headway of 170 ft. under the central 
600 ft. of span. The arch follows, in many respects, 
the 9774-ft. Hell Gate railway-arch, near New York, 
built in 1914-16. For an arch which is to be erected 
by cantilevering, the form adopted at Sydney, having 
its least depth at the crown and greatest depth at the 
springings, is clearly the best suited to requirements of 
erection, although not the form having the least weight 
to meet permanent requirements. A two-hinged arch 
is more rigid under moving loads than one with three 
hinges, and costs less, though the stresses in a three- 
hinged arch are determinate and more easily calculated. 
The arch as constructed has an even number of panels 
of bracing, thereby having the advantage of complete 
symmetry and equality of all circumstances affecting 
design and erection, The top chords, immediately 
after they were erected, were subjected to definite 
compression stresses, reducing those in the lower 
chords and corresponding to those stresses assumed in 
the calculations. The approximately equal division 
of stress between the top and bottom chords results 
in each chord having a sectional area sufficient to make 
it an effective constituent member of the lateral 
horizontal wind truss system. Sway bracing between 
the trusses was not provided, as it would have served 
no useful purpose and would have rendered almost 
impossible the calculation of lateral stresses due to 
wind. The panel length of 59 ft. (approximately) was 
determined by the shipping limit of length of plate of 
60 ft., and the height at the springings of 190 ft. was 
governed by the intention to employ the permanent 
material as far as possible for purposes of erection with- 
out resort to extraneous material. The depth of 
truss at centre was 60 ft. The rise of 350 ft., measured 
on the centre line of the lower chords, was estimated 
to be the most economical in material. 

It was decided to use silicon steel for the main 
trusses, cross-girder flanges and principal lateral 
bracings, and carbon steel for the approach spans 
and for those members of the main span where the 
calculated thickness of silicon steel would not have 
given adequate sections, Full details of the loads 
for which the bridge was designed are given in the 
paper. The working stresses in the silicon steel were 
10-5 tons per square inch tension, and 7-8 tons per 
square inch compression for members with L/r ratio 
less than 50. For mild steel these stresses were 8 tons 
and 6-25 tons, respectively. The bearings, carrying 
loads on each hinge-pin of approximately 19,700 tons, 
are inclined at 45 deg., and reve forged-steel top and 
bottom saddles, with a pin 144 in. in diameter and 
13 ft. 8in. long. The base has an area of about 500 sq. 
ft., limiting the pressure on the concrete to 40 tons 
per square foot, and the total weight of forged and 
cast steel in the bearings was 1,190 tons. The principal 
characteristic of the chord members is their great 
breadth in relation to depth, the underlying principle 
being that the depth of the lighter members near the 
centre of the bridge should be no more than is con- 
sistent with reasonable vertical stiffness, and that the 
necessary strength is obtained by increasing the 
breadth. Extreme care was taken in machining all 
butt joints to ensure accuracy of fit, and when faced 
ends were placed in contact it was impossible to insert 
soo7in. feeler gauge at any point. 

The riveted connections specified and provided 
seriously added to the weight and cost of the bridge, 
and it is considered that if the butt-joint covers had 
been reduced the weight of the main trusses would 
have been reduced 20 per cent. and the cost by 250,0001. 
In the design of the approach spans the plans accom- 
panying the specification were varied, by substituting 
for the suggested arrangement of a continuous cross- 
girder resting on four main girders a system of two 
main girders with a braced cross-girder of similar 
depth. It is estimated that this alteration resulted 
in a saving of 150,0001., and provided a form of structure 
in which the stresses could be accurately determined. 
In designing the foundations of the arch, which were 
to be constructed in a soft yellow sandstone with 





| of consi 

statement showing how the actual total cost of 
4,248,0001. was divided among the principal materials 
used in construction. 





horizontal seams of clay and shale, the specified 
pressure of 31 tons per square foot was reduced by 
the author to 13 tons, and the specified depth of 
excavation in the rock was increased from 5 ft. to a 
minimum of 25 ft. The pylons consist of towers on a 
reinforced-concrete platform, and are faced with 
granite. Their cost exceeded 750,0001., and on account 
of their great size their construction involved problems 

erable interest. The paper concludes with a 


(T'o be continued,) 
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LABOUR NOTES. 

Mr. Peter Dickinson, who represents Division 
No. 3 on the executive council of the Amalgamated 
Engineering Union, has resigned the office on account 
of ill-health. Writing in the April issue of the organisa- 
tion’s Journal, Mr. Little, the president, says : His 
painstaking temperament, backed by a logical and 
penetrating mind, was of tremendous service when 
dealing with the many problems that arise in the work 
of the Union, that could only be, and was, fully appre- 
ciated by those who worked with him. We 
who know him hail him as a man among men.” 


Members of the Amalgamated Engineering Union 
are taking part in the election of a number of full-time 
officérs. The presidential term for which Mr. Little was 
elected has expired, and three members—including Mr. 
Little—have been nominated to fill the office. The 
two candidates opposing the re-election of Mr. Little 
are Mr. C. Hoyle of Liverpool and Mr. J. Tanner of 
London. The re-election of Mr. 8S. Bradley, who repre- 
sents Division No, 2 on the executive council, is opposed 
by Mr. G. F. Fowler of Liverpool and Mr. W. Lowe of 
Newton-le-Willows; that of Mr. R. Openshaw, who 
represents Division No. 4, by Mr. H. Edwards of 
Wolverhampton, Mr. J. Fitton of Salford, Mr. H. 
Hadfield of Collyhurst, Mr. A. J. Horton of Coventry, 
and Mr. F. Siddall of Openshaw ; that of Mr. J. Kaylor, 
who represents Division No. 6, by Mr. C. Britton of 
Portsmouth, Mr. F. A. Gorst of Swansea, Mr. G. 
Hitchings of Bristol, and Mr. W. G. Prowse of Swindon ; 
and that of Mr. A. B. Swales, who represents Division 
No. 7, by Mr. E. E. Colver of Norwich, Mr. C. W. 
Hallett of East Ham, Mr. F. C. Mayne of Aylesbury, 
Mr. ©. F. Morling of Erith, Mr. T. C. Pannell of 
Walthamstow, Mr. J. R. Scott of Marylebone, and 
Mr. J. L. Thomson of Eltham, Mr. C. Lamb, the 
present national organiser, is opposed by four candi- 
dates, viz., Mr. F. A. Davis of Birmingham, Mr. A. 
Haselock of Wolverhampton, Mr. M. M. Kelly of 
Stockton, and Mr. E, Pollitt of Bolton. 


In March, the home branch membership of the 
Amalgamated Engineering Union increased from 
170,886 to 172,473, and the colonial branch member- 
ship decreased from 22,408 to 22,388. The number of 
members in receipt of sick benefit increased from 3,126 
to 3,195, and the number in receipt of superannuation 
henefit from 13,688 to 13,697. The number in receipt 
of donation benefit decreased from 4,376 to 4,143, and 
the total number of unemployed members from 25,965 
to 24,591. 


Mr. Little, the president of the Amalgamated Engi 
neering Union, states, in the April issue of the organisa 
tion's Journal, that, at a meeting on March 16 of the 
Admiralty Industrial Council, the Civil Lord gave an 
assurance that, in future, the number of vacancies on 
the 
one in every four, instead of, as at present, one 
in every six. “ Your representatives,” Mr. Little 
continues, “have made several applications for an 
improvement in this direction, and though this con- 
cession is somewhat belated, it is, nevertheless, welcome, 
as it will afford opportunities for several of our members 
to be placed upon the Established List which would not 
have been possible had the existing basis remained in 
operation.” The new arrangement took effect on 
April 1. 

According to Mr. Little, the decisions arrived at by 
the conference of executive representatives which con- 
sidered the situation created by the introduction of the 
new arrangements for carrying out electrical welding in 
federated shipyards, were as follows:—‘‘1. In the 
opinion of the committee, district action is likely to 
be most successful, and where the introduction of 


trainees, or wage reductions, is resisted by mem bers | 


of any union, they shall receive the fullest support 
from other unions in their refusal to do the work 
under dispute. 2. ‘hat the National Committee (one 
from each union) should remain in existence. 3. That 
joint district committees should be appointed in all 
shipbuilding areas, comprising the unions directly 
affected, to be under the control of their executives.” 
During last week-end slight trouble over welding 
developed at Southampton. 


The latest monthly report of the United Pattern- | 


makers’ Association records that the total membership 
of the organisation is 10,082. The number of un- 
employed members is 1,398, and the number of members 
on transitional benefit, 529. The corresponding 
figures a month ago were 1,522 and 572. ‘* Compared 


with a year ago,” Mr. Findlay, the general secretary, 
says, “we have certainly cause to be thankful; the 
figures then were 2,568 and 1,102.” 


Established List would be filled on the basis of 


The sixty-second annual report of the United 
Patternmakers’ Association states that while 334 
members were admitted during the year at an average 
age of 22? years, 590 lapsed, in addition to 
108 who resigned after paying all dues and satisfying 
all demands, and 112 died, leaving a net loss of 476. 


At the end of the year, the total membership was 
10,098. The gross income of the Association in 1933 
was 140,319]. 18s. 8d., and the gross expenditure 


138,2112. Os. 10d., the corresponding figures for 1932 
being 177,073l. 18s. 6d. and 180,777/1. 8s. 6d. The net 
trade union income was 45,7161. 5s. 6d. in 1933 as 
compared with 47,4671. 19s. 1ld. in 1932, and the net 
trade union expenditure 42,382/. ls. 6d. in 1933 as 
compared with 53,6387. 18s. 3d. in 1932. In a note 
on the subject of arrears, Mr. Findlay points out that 
there was a reduction during 1933 equal to 34d. per 
member. The total outstanding is now 3,837l. 4s. or 
7s. 7d. per member. “It is a pity,” he says, “ that 
members do not realise that if these arrears were paid 
off, our overdraft would be wiped out and 1,300/. more 
would be earning interest instead of costing us 1901. 
odd a year. Aberdeen is the only branch to show a 
clean sheet, and is to be commended.” 


The Ministry of Labour, in the course of its annual 
report, says :—*‘ Looking back from the end of 1933, it 
is possible to see beginnings of improvement in the 
later months of 1932, for from August, 1932, onwards 
there was a fall in unemployment in each of the 
remaining months of that year except November. The 
year 1933 opened inauspiciously, with the live register 
at the end of January showing 2,903,065—the highest 
ever recorded. From that date there began an improve- 
ment which continued throughout the year, except 
for a slight set-back in July due to the inclusion in the 
unemployment figure of persons who were out of 
employment on account of holiday stoppages. The 
forces making for this general increase in employment 
were sufficient to outweigh the opposing seasonal 
influences in the latter part of the year, for, contrary 
to the normal movement, the improvement persisted 
throughout the autumn and early winter, and by the 
end of the year had assumed substantial proportions, 
so that the number of persons on the live register 
had fallen to 2,224,079—a decrease of 499,208 compared 
with a year earlier—while the number of insured 
persons estimated to be in employment had risen above 
10,000,000 for the first time since February, 1930, 
the estimate being 10,008,000, or 568,000 higher than 


’ 








a year previously.’ 








“ The extent of the improvement in the second half 
of the year, especially when compared with the first 
| six months, is important,” the Ministry goes on to say, 
| ‘* as having a bearing on the outlook for 1934. Between 

December, 1932, and June, 1933, the estimated number 

| of insured persons in employment increased by 304,000 ; 
lin the following six months a further increase of 
| 264,000 was recorded. These figures are striking, for, 
despite the seasonal trend, which is favourable in the 
first half of the year and unfavourable in the second, 
| the increase in employment in the second half was 
jonly 40,000 less than that in the first. Somewhat 
| similar results are obtained from a comparison of the 
|movement of the unemployment figures. It is note- 
| worthy that the movement in employment corresponded 
with certain other indications of industrial and com- 
mercial activity—general production, railway traftic 
| receipts, postal receipts, retail sales, exports of manu- 
| factured goods—all of which showed an increasingly 
| favourable position in the later months of the year.” 


| 
| It is stated that the President of the German Insti- 
| tution for Employment Exchanges and Unemploy- 
ment Insurance has allotted 400,000 marks for the 
provision of relief to unemployed professional workers. 
This sum will be handed over to the German Scientific 
Relief Association, which is to draw up a programme 
of urgently necessary scientific work of value to the 
|community. Items in this programme may be 
| suggested by institutions or private individuals. The 
| authorities desire that as far as possible the work 
| thus subsidised shall be carried out less by isolated 
| beneficiaries than by groups collaborating in a common 
| scientific task. The workers will, where possible, be 
| housed together in dwellings provided for them. 


The weekly organ of the International Labour Office 
jat Geneva states that fifteen Orders were issued on 
| March 9, 1934, under the French Decree of August 4, 

1933, which authorised the Minister of Labour to order 
| a temporary suspension, in whole or in part, of the right 
| to make use of overtime in case of exceptional pressure 
| of work in the metal industry. These Orders wholly 
| suspend the use of such overtime in specified branches 
| of the metal industry in a number of departments or 











districts for a period of six months beginning on 
Mareh 17, 1934. The competent factory inspector 
may, however, make exceptions, and authorise over- 
time within the hours fixed by the Decree of August ‘), 
1920 (as amended by the Decree of 1933), if such a cours: 
is justified by an exceptional pressure of work which 
the head of the undertaking can only meet in this 
way and not by engaging unemployed workers. 


Commenting upon the proposed organisation schenie 
for the iron and steel industry, the writer of the editorial 
notes in the March issue of Man and Metal, the journal 
of the Iron and Steel Trades Confederation, says : 
“So far as the workpeople are concerned, we have 
seen nothing yet to inspire our belief in the job being 
effectively accomplished except by the measures 
contemplated in the scheme of the Confederation 
submitted in 1930,in which not merely financial interest 
were considered, but also those of Labour as a vital 
factor capable of playing a part in an industry run as a 
great public service. Presumably, it is expected that 
Labour will just accept whatever arrangements are 
formulated and ask no questions; but it sometimes 
happens in the affairs of life that ‘ the best laid schemes 
o’ mice an’ men gang aft agley,’ particularly when 
important factors have been overlooked.” 


A note in the Bulletin of the Industrial Commissioner 
of New York State declares that order is of the first 
importance in getting work done quickly and well. 
It is of equal importance, the writer claims, in getting it 
done safely. “It is always desirable,” he proceeds, 
“to acquire an invariable method of doing repetition 
work. After a while the method becomes automatic 
and attention can be given to other details of the 
process. Thus, if a man has safe tools to use, these 
tools should be arranged in a definite order and be 
available at any moment, so that instinctively he 
knows where to put his hands on them. Some men 
have the knack of maintaining orderly work benches. 
Experience tells them that their work can be done 
most easily in that way. The habit of order thus 
acquired makes the acquisition of the habit of safety 
easy, and people who have it are almost immune 
to the dangers which surround them.” 


The claim of the three railwaymen’s trade unions 
for restoration of the wages reductions made in 193! 
was discussed at a conference in London on Monday 
this week, by representatives of the four main-line 
companies, the National Union of Railwaymen, the 
Associated Society of Locomotive Engineers and 
Firemen, and the Railway Clerks’ Association. An 
official statement issued at the close of the meeting 
stated that the trade union representatives explained 
the reasons which prompted their application, and 
the railway companies’ representatives, * while not 
being hopeful of being in a position to make the desired 
concessions, undertook to examine the position and 
to give a considered reply at a further meeting in due 
course.” It is understood that in support of their 
claim, the unions submitted a statement the conclusion 
of which was that the staff, which had willingly co 
operated in the effort to win back traffic to the railways, 
was entitled to share in the returning prosperity 
disclosed not only in the traffic returns of last year 
but more markedly in those of the first quarter of the 
current year. 

In accordance with the statement made by him in 
the House of Commons on March 20, regarding the 
advisability of making voluntary agreements affecting 
the cotton manufacturing industry legally binding, 
Sir Henry Betterton, the Minister of Labour, met 
representatives of the employers’ and operatives’ 
organisations on Tuesday last week. Sir Henry 
indicated in general outline proposals whereby agreed 
rates of wages might be made legally enforceable in 
the industry, and replied to various questions put to him 
by the representatives. After the Minister had 
retired, the following resolution was passed unani- 
mously :—‘‘ That the employers’ and _ operatives 
representatives jointly accept and approve of the 
proposals as outlined by the Minister of Labour to-day, 
and they endorse such proposals.” 








Tue Dare Marxine or Conveyor Bettine.—The 
importance of knowing, to a month or so, the age of a con- 
veyor belt will at once be appreciated, and, to this end, 
Messrs. Mavor and Coulson, Limited, 47, Broad-street, 
Glasgow, S.E., have arranged that, in future, belts 
supplied with their flat or troughed belt structures 
will be marked in such a manner as to enable this infor- 
mation to be obtained at a glance. Two colou 
stripes will run through the belt fabric, right along the 
length of the belt, and the colour and the distance 
relationship of the stripes, when compared with 4 

i on @ card supplied by the firm, will tell the 
year and month of manufacture. 
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THE VELOX STEAM GENERATOR.* 


By M. G. 8S. Swatiow. 
THE use of increased steam pressures and tempera- 
tures and the continuously increasing demand for 


larger units has led to an intensified study of boiler | 


design, with the object of producing units of large 
output occupying the minimum space consistent with 
the maintenance of high operating efficiency. 
of water walls, economisers, and air heaters, have 
together improved the performance of the water-tube 
boiler. Concurrently, new designs of steam generators 


SSS 
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The use | 


or steam drums exposed to the flame. As far as com 
| bustion is concerned, improvements have been made 
jin the design of stokers and in the application of 
| powdered fuel, whilst the use of oil as a fuel at sea has 
| been further developed. Otherwise no radical modi- 

cation in the principle of combustion has been made. 
|The one method of increasing the boiler output or 
| reducing sizes by taking advantage of the increased 
heat transmission with high flue gas velocities, has not 
been employed on account of the relatively heavy 
expenditure of energy necessary to create such veloci- 
ties with the ordinary design of boiler. 
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have been developed, such as the Benson boiler for 
generation at the critical pressure, and lately down to 
a pressure of about 1,000 Ib. per square inch, the 
Atmos., the La Mont, the Loeffler and the multi-stage 
mjection boiler, the last two of which operate on the 
indirect heating principle. Natural circulation has 
been departed from in these boilers, as well as in the 
Sulzer single-tube boiler. 

In the latter boilers specially designed for high 
pressure, the novel features mainly comprise re-arrange- 
ment and simplification of the heating surface and the 
reduction in size or complete elimination ot large water 





* 


_* Paper read before the Institution of Mechanical 
Engineers, North-Western Branch, on Tuesday, March 27, 
1934. Abridged. 





37,500-Lz. PER Hour-VeLtox UNIT. 





Already in 1906, Nicolson demonstrated by his 
experiments and tests on actual boilers that a con- 
siderably increased rate of heat transfer could be 
obtained with flue gas velocities of the order of 150 ft. 
per second, as compared with the velocities of 40 ft. to 
50 ft. generally used even to-day in water-tube boilers. 
It was, however, evident that to take advantage of 
such velocities, the whole design of the boiler would 
have to be re-modelled, and it is only, recently that the 
direction in which this could be effected has become 
apparent. At the same time there was a definite lack 
of published information regarding the heat trans- 
mission from flue gas to water at gas velocities above 
200 ft. per second, and research work on these lines 
appeared to be called for some seven years ago, when 


Heat Transmission.—The two most extreme examples 
of high and rapid heat transmission occur in the water- 
cooled nozzles of gas turbines and in gun barrels, both 
indicating that the high heat exchange values must 
be mainly due to the extremely high gas velocities 
occurring. Experiments showed that flue gas velocities 
up to the velocity of sound (about 1,600 ft. per second) 
would enable steam generation at a very high rate to 
be obtained and the use of such velocities and the 
method of production based upon the experience 
obtained with gas turbine experiments was patented 
in 1928. The high velocities were attained in the same 
way as in the gas turbine by exploding the fuel and air 
mixture in a closed chamber. As little information 
on the actual heat transmission rate at such velocities 
was available, a long series of tests had to be carried 
out to obtain proper scientific data for the purpose of 
design. 

Experiments with a steam generator constructed on 
the explosive principle, were first carried out, but it 
was soon found that very similar results could be 
obtained if the fuel-air mixture instead of being ex- 
ploded was burnt under constant pressure, provided 
this pressure was sufficiently high to ensure gas veloci- 
ties through the flue tubes of between 600 ft. and 
1,600 ft. per second. It was found that so long as the 
gas velocities are below 500 ft. per second, the com- 
pressibility of the gas has a negligible effect on the gas 
flow, the latter being only dependent on the Reynolds’ 


W.d . 
number —— and the heat transfer dependent on the 
y 


W.d 
number 


where :- 
W gas velocity. 
d tube diameter. 
v = kinematic viscosity. 


A , 
, the temperature conductivity. 


a - 


A coefficient of heat conductivity. 
c specific heat. 
y density. 


If the velocity increases above half the critical 
velocity, the influence of the compressibility becomes 
of increasing effect and the flow becomes dependent on 
the ratio vy where W, is the critical velocity. The 

. 
internal friction of the gas becomes very large, being 
approximately proportional to the square of the 
velocity. This affects the boundary layer and so 
contributes to a change in the rate of heat transference. 
The tests were carried out on tubes of 0-4 in. to 1 in. 
in diameter and upto 12 ft. long. The tests were made 
both with gas burning under constant pressure up to 
80 lb. per square inch, as well as with explosive com- 
bustion at pressures up to 170 |b. per square inch 
absolute, with gas temperatures at the tube inlet of 
2,900 deg. F., and gas velocities up to 1,300 ft. per 
second, 
The results proved that at suitable velocities the heat 
transmission could be increased to ten times the value 
reached in an ordinary water-tube boiler, so that 
potential means became available for generating steam 
with small heating surfaces, flue gas passages, combus- 
tion chambers and water contents. Application of the 
gas-turbine cycle indicated a possible way of obtaining 
the necessary pressure of combustion by using part of 
the energy contained in the flue gases themselves to 
obtain from a gas turbine the necessary energy for 
driving the required compressor. In the gas turbine 
of the Holzwarth type, for instance, the total heat of 
combustion can be considered as consisting of two parts, 
the greater part performing work in the gas turbine 
and the lower grade heat being used for the generation 
of steam. If the latter is only just sufficient to perform 
the work of compression, the steam turbine is simply 
used for driving the compressor and the gas turbine 
driving the generator supplies the useful energy. On 
the other hand, the cycle can be modified by reducing 
the temperature limit of the gas turbine, so that the 
gas turbine itself only supplies the necessary energy 
for compression and the combustion chamber functions 
as the steam generator supplying steam to the steam 
turbine for the generation of useful energy. The 
steam generator can, therefore, consist of a combination 
of tubular evaporator elements surrounding a combus- 
tion chamber, with a gas turbine and compressor. 
Such a design differs radically from the usually accepted 
boiler usage and becomes of the nature of an engine. 
On account of the high gas and water velocities em- 
ployed, the rapidity with which steam generation can 
be started, and the quick response to variations in load, 
the steam generator has received the name of 
* Velox.” 
* Velox ”’ Generators.—As stated above, two different 
methods of combustion can be used. The mixture of 
air and fuel can be exploded cyclically in a series of 
closed combustion chambers, or it can be burned under 





this problem was first approached from a new angle. 


constant pressure. The explosion type Velox has been 
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fully dealt with in the technical Press,* and for the 
purpose of the present paper, it is not proposed to go 


into a detailed description of it as the letter of Noack | 


in Enorveertne, dated January 13, 1933, described 
the principles of operation, besides giving data of the 
operation curves and also dealt with the question of 
efficiency. Up till the present, the explosion type Velox 
has only been built in a small experimental unit. The 
experiments fully justify the anticipation of extremely 
high efficiencies, but the design has certain construc- 
tional complications, such as valve gear and sparking 
plugs, which require further development before the 
machine can be considered as a marketable commercial 
unit 

The constant-pressure type Velox is now established 
as a reliable and efficient commercial machine, of which 
sufficient operation experience available (in sizes 
between 25,000 Ib. and 70,000 lb. of steam per hour), 
to justify the claims of high space efficiency, reliability 
ind high operating efficiency. Units for outputs up 
to 120,000 Ib. per hour are in course of construction. 
Up till the present, the designs only allow for the use 
of liquid or gaseous fuels, but experiments with pul 
verised and mixed fuels are in progress. The 
experiments with powdered lignite, which is so largely 
used on the Continent, hold out every promise of success. 
Conjointly with these experiments the method of using 
The 


combustion under pressure of this fuel is not likely to 


18 


coal 


pulverised bituminous coal is being investigated. 


present any difficulties, but prolonged operating ex 
perience is necessary to ascertain the effects of the ash 
in the 
parts of the gas turbine. 


flue gases on the tubes, nozzles and rotating 


Fig. 4 shows the arrangement in diagram form of an 
ordinary constant-pressure Velox generator for the 
utilisation of oil fuel. The mixture of fuel and air 


enters by the burner a, and burns in the combustion 
chamber 6, under a pressure of about 36 lb. per square 
inch absolute. The flue gases enter the heating tubes 
of the evaporator clements ¢, ata velocity of approx! 
mately 900 ft. per second, through inlets formed 
well-rounded nozzles. The evaporator elements each 
consist of a water-tube with three or more flue tubes 
passing through them. These elements surround the 
combustion chamber forming a continuous circular 
water wall, so that radiant heat is also absorbed by the 
evaporator elements. The arrangement of the water 
wall dispenses with the necessity of refractory material, 
which, particularly in the oil-fired boiler is undesirable, 
in view of the very high temperature of combustion 

rhe flue gases give up the greatest proportion of their 
heat to the water in passing through the flue tubes and 
then exhaust into a collecting chamber from which they 

proceed to the muy rheater m. If the flue tubes wer: 

designed as ordinary tubes, the high gas 
velocities would result in a considerable pressure drop 
and a large part of the pressure would be expended in 
forcing the gases through the flue tubes. To prevent 

this, the flue tubes approach an elongated nozzle, the 
inlet being well rounded and the outlet formed as a 
diffuser. As a result, the maximum flue gas velocity 

occurs at the inlet, where the gases are at their highest | 
temperature, whereas the cooled gases at the outlet 

with their increased density have their velocity con 

verted into pressure. This, together with the diminu 

tion of the velocity of flow due to the cooling of the 
gases results in a recompression, so that a considerable 
reduction in the pressure difference which would 
normally be required to obtain high velocity of flow, is 
ensured. 

From the collecting chamber, the flue gases pass 
through the superheater, in which they cool down to 
about 900 deg. F., the superheater being of special 
design with tubes placed at a relatively small pitch 
and with all parts in the gas circuit properly stream- | 
lined to reduce friction logs. The superheater exhausts 
direct to the gas turbine d, driving the air compressor e. 
The greater proportion of the pressure created by the 
compressor is utilised in the turbine for supplying the 
necessary energy for the compressor drive, which 
amounts roughly to 15 per cent. to 30 per cent. of the 
equivalent boiler output. The remaining available 
heat in the flue gases is used in the economiser section f 
for ‘heating the feed water. The gas velocity in the 
economiser is also high, being ~ound about 300 ft. per | 
second, which allows of small overall dimensions, so 
that in many cases the economiser can constructively 
forth the lower part of the exhaust. A plain exhaust 
pipe is necessary to take the flue gases to the open. 

Referring again to the auxiliary unit, the illustration 
shows an impulse gas turbine and a centrifugal com 
pressor. This was the first type of machine adopted, 
as it represented the ordinary standard type Biichi 
supercharging unit, working, as far as the gas turbine is 
concerned, under identical conditions. It was found, 
however, that the efficiency of this type of gas turbine 


straight 


| constant 


* See ENGINEERING, vol. cxxxiv, pages 539, 688 and 716 


(1932); vol. exxxv, 107, 186 exxxvi, 
176 (1933) 
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| : 
and compressor was not sufficient to enable the whole 


of the power for driving the compressor to be obtained 
from the gas turbine. The auxiliary motor g, or if 
steam is available, a steam turbine, was, therefore, 
required to make up the deficiency in the gas-turbine 
output, as well as to act as the starting and regulating 
unit. In order to increase the efficiency of the whole 
cycle, the gas turbine and air compressor have since 
been re-designed and, in the modern Velox, the gas 
turbines are of the axial reaction type with multi-stage 
axial compressors. Such compressors have the advan- 
tage that they are capable of handling large volumes of 
gas at relatively low pressures and that their charac- 


teristics is better suited to the requirements of the | that available in ordinary 


Fie 6 


|circulating pump. The latter pump circulates con- 
tinuously a multiple of the steam generated and by 
|forcing the mixture of steam and water from the 
|evaporator elements into the separator /, ensures that 
the evaporator tubes are kept clear of any steam 
bubbles. The mixture of steam and water enters the 
separator tangentially causing the contents of the 
separator to rotate. In consequence, the separation 
of the steam from the water is accelerated by centri- 
fugal action, and, in addition, a vortex is formed, giving 
a greatly increased surface for steam liberation. The 





| resultant rate of steam liberation per square foot of the 
exposed water surface is, therefore, much in excess of 
boiler 


drums where the 
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Fig. 8. 


steam generator than the ordinary centrifugal com- 
pressor. 

The increase in efficiency with this new design is such 
that when operating with oil, it is possible to obtain 
the whole of the auxiliary power required from the gas 
turbine. The auxiliary prime mover must, however, 
in any case form part of the equipment, because the 


Velox generator is not self-starting, so that the re- 


quisite air pressure and oil fuel pressure have to be | 
created before the mixture of atomised oil and air can | 


be fired. Once started, the unit is entirely self-operat- 
ing and self-governing, but in order to obtain rapid 
response to varying loads, the auxiliary motor or steam 
turbine provides a means of speed variation of the com- 
pressor, allowing the air quantity to follow the variation 
in load more rapidly than would be the case if the air 
quantity depended solely on the variation in the heat 
drop over the gas turbine, which will vary with the 
quantity of fuel burnt in the combustion chamber. 
As highwater velocities, as_ well high flue-gas 
velocities, are necessary to obtain the high rates of heat 
transmission, and as it is obviously impossible to allow 
for any stagnant water in the system, the water is 
forcibly circulated by means of the circulating pump, h. 
In the present design, the circulating pump, the oil 
fuel pump i, and small oil pump for supplying 
pressure oil for lubrication and governing, are driven 
by a separate motor turbine running at 
speed, and independent of the gas-turbine 
driven auxiliaries. 

The feed water supplied by the feed pump &, passes 
through the economiser and then to the suction of the 


as 


or steam 





Rotor oF Gas TURBINE. 


difference in specific weights of the steam and water 
is relied upon to accomplish separation. The steam 
withdrawn from this separator is quite dry and there is 
no danger of priming. If the conditions of the feed 
water renders it advisable, a mud drum with blow-down 
is arranged at the bottom of the separator, but this is 


|not required where pure distilled feed water is avail- 


able, as, for instance, in marine installations where the 
feed make-up is supplied from evaporators. 
Construction.—The arrangement of a complete unit 
is shown on the test bed at the works in Fig. 5, this 
unit being for an output of 37,500 Ib. per hour, a pres- 
sure of 425 Ib. per square inch absolute, and a tempera- 
ture of 850 deg. F. It will be noted how simple and 
compact the whole arrangement is. Fig. 6 shows the 
appearance of the evaporator elements, the upper view 
showing the top and bottom headers with the flue tubes, 
and the lower showing the complete assembly with the 
outer water tube. This illustration shows the well- 
rounded nozzle type inlets to the flue tubes and also the 
method of fixing the elements to the casing with th 
water outlet. Fig. 8 shows the rotor of the latest typ 
of gas turbine, which is of the axial flow reaction typ« 
instead of the one, or two-stage impulse type, with re- 
sultant higher efficiency. All parts of this machine. the 
evaporator complete, the superheater and the econo- 
miser, consist of welded parts, as by means of we Iding 


alone it is possible to build up a machine of this 
description. 
Regulation.—The control and regulation of the 


machine is of great simplicity and allows the whole 
unit to be controlled automatically, so that bevond 
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electric motor and with a steam turbine as the 
auxiliary unit. In this case due to the relatively low 
efficiency of the gas turbine and the compressor, which 
is of the original supercharger type, a certain amount 
of auxiliary power has constantly to be supplied for 

A water-level regulator fitted in conjunction with | driving the compressor. The test figures are given 
the steam separator controls the supply of the feed|in Table I, and the results are shown graphically in 
water to the economiser, the quantity of fuel oil| Fig. 10. The upper curve 1 shows the power required 
heing controlled through pressure variation across an/| by the air compressor, curve 2, being the power from 
orifice plate in the steam main, the air supply to the| the gas turbine, so that the shaded part represents the 
ombustion chamber being adjusted to maintain a | additional power which the auxiliary prime mover has 
onstant ratio of air to fuel, by varying the speed of the | to supply at the various loads marked on the abscisse. 
iuxiliary unit. This speed variation is attained very | Curve 3 indicates the speed variation with varying loads 
ipidly through the auxiliary motor or steam turbine, | of the gas turbine. Curve 4 shows the boiler efficiency 
which as soon as stable conditions are again obtained | to which reference will be made later. It will be seen 
through the reduced or increased pressure and tempera- | that the efficiency remains constant from about one-fifth 
ture drop through the gas turbine, runs idle. In the | load, at which load it is above 90 per cent. Due to the 
ase of a gas-fired boiler, where there are two com-! automatic regulation to keep the proportion of air and 


starting up, no supervision is required whatever the | 
load variation may be. For the governing system, a | 
similar type of oil-control gear is used, as has been | 
employed for over 20 years in the steam turbines by the | 


same firm. | 














operate. 


varies with the load, rising to a maximum of approxi- 
mately 900 ft. per second at the maximum load. 
These curves indicate that in this particular unit, 
the output could be further increased without any 
appreciable drop in the efficiency, and consideration 
of the principle under which it operates will show that 
the factor controlling the output is not the boiler section 
itself, but the capacity of the gas turbine and com- 
pressor, i.e., the speed at which the auxiliary unit can 
The maximum efficiency of the boiler without 
including the additional power required by the auxiliary 
set was 92 per cent. referred to the heat contents of the 
fuel. 


The auxiliary set required under these conditions, 


between the two curves. 


3 per cent. to 4 per cent. of supplementary power in view 
of the low efficiency of the gas turbine and compressor, 
this power being represented by the shaded portion 
With a turbine and com- 
pressor of the new design, no supplementary power 


Fig.13.STEAM PRESSURE VARIATION 
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pressors, one for air and the other one for gas, the 
ontrolling factor, ¢.e., the variation in steam pressure, 


decides the speed of the auxiliary unit and as the two- 
compressors are coupled together, the correct propor- 


loads. 
Tests and Operating Results.—As all the parts of the 





Velox are completed in the shops, and the set com- | 
pletely erected with all auxiliary machinery and pipe- | 
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tion of air to fuel is maintained automatically at all | large range. 
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“eyannxxemvc” | would be required, so that a net overall efficiency of 
92 per cent. can be reasonably expected. 
oil constant, the power of the auxiliaries also increasing The tests to ascertain the time taken for starting up, 
with the load, the efficiency remains constant over a|are shown in Fig. 11. When starting from cold, the 
pressure can be raised in 7 mins. to 370 Ib. per square 
Curve 5, is the charging pressure. i.¢., the pressure at | inch, the working pressure at the time, and full load 
the discharge from the air compressor, curve 6, being | can be obtained in about 8 mins. after starting up. 
the pressure at the inlet to the gas turbine, so that a is | The feed water is taken from the town mains, which 


TABLE I1.—Tesr Resvutts, 18 Tons per Hour-Vetox STeAM GENERATOR. MONDEVILLE. 











ranie I.—Test Results of 10 Tons per Hour-Velox Steam ee sain) + 2. oe x 
Generator. Baden Works. Turbloc, § Load | Turbl 2/2 Load 
: " ; a wast Turbloc, ad, | Turbloc, 2/2 Load, . - ale 
Combustion chamber volume ... 37 cub. ft. Symbol. Units. Velox, 1/3 Load.| Velox, 2/3 Load. | Velox, 3/3 Loud. 
Evaporator heating surface 244 sq. ft. u 
Superheater heating surface an fee Pear 4 - sit ir 7 - Te ee 
Preheater heating surface 710 ., | Test No - 1 2 3 
Total heating surface BAO ov os a: st 2 - 
Steam pressure ... 398 Ib. per sq. in. |} | | 
absolute Fuel. | Masut. Gas Oil. | Gas Oil 
Steam temperature 716 deg. F. Calorifie value (net) H | B.Th.U. per tb. 17,570 18,234 18,234 
Feed temperature 186 | Quantity : B Lb. per hour 1,028 1,770 2,865 
‘ : : ak oe ” Air quantity m ie L 18,390 33,200 49,400 
Generated steam quantity 24,800 Ib. per hour. Exheust gas quantity G } 19.418 34,970 52,265 
Heat contents of steam, less feed- | Excess air = L/14-35B A 1-246 1-305 1-201 
water heat 30,200,000 B.Th.U.’s | 
per hour. Steam. oJ , 
Heat contents of fuel 32,900,000 ee water iensenees 7 = Be yt | =e 37,400 
Exhaust gas temperature 320 deg. F ive steam (measured by orifice) ¥ , } 22, ” 
Oh: a. i - Rae Condensate .. | De | | 13,520 23,000 a 
Efficiency, approximate ° 90 percent. | Steam quantity assumed . on] D m 13,518 23,000 37,400 
Heat liberated in combustion { 890,000 B.Th.U.’s | Steam pressure leaving Velox | ps Lb, per square 306 316 273-4 
chamber a oe ees per cub. ft. per hr. | inch absolute | 
Steam generated. Evaporator | 101-5 lb. per sq. ft. | Steam temperature leaving Velox ty F. 687 | 798 850 
heating surface iv es per hour. Heat content leaving Velox (Knoblauch, iv B.Th.U. per Lb. | 1,364 1,421-3 1,450 
: . s 1932) | } 
Ste . > at. yf > 2 | | | . 
— lr, Total heat 20-5 Ib. per sq. ft. | peed.water inlet temperature tsp F. | 183 165-8 158 
ing surface per hour. Heat supplied by Velox | aiv B.Th.U. per Lb, | 1,233 1,287-5 1,324 
work, the whole unit can be tested before delivery just Auziliary Load. 
like an oil engine, under maximum load conditions, | Motor ; “ ; i Nz kw | 16-2 I 43-0 168-1 
provided oil fuel is used. The test results of the| Velox efficiency without auxiliaries = | | 
following units are available :- sa aE, - 100 | gmv | per cent. 92-1 91-3 93-75 
é ‘ ” 1 " a seati i P Ne « az a P | | 
x Test on works boiler, by works’ testing staff ‘| Velox efficiency with auxiliaries 
Capacity, 25,000 Ib. per hour; steam pressure, 425 Ib. D.div — 3412Ne 
per square inch absolute; steam temperature, 750 id, i a CO .. 1 gw | | 89-5 88-7 90-3 
deg. F.; Fuel—design, oil; test, oil. | — } 
II. Test on experimental boiler, by Professor H. | (v6 ape a ry > —— } | 
. . a oe . P Turbloc system, referre 1¢ load at | | | 
Quiby, of the Technical College, Zurich: Capacity, tu) | 


37,500 lb. per hour ; steam pressure, 280 Ib. per square 
inch absolute ; steam temperature, 850 deg. F. ; Fuel-— 
lesign—blast-furnace gas; test, oil. 

III. Test on sugar works’ boiler, by Professor H. 
Quiby, of the Technical College, Zurich: Capacity, | 
70.500 Ib, per hour ; steam pressure, 250 Ib. per square | 
nch absolute; steam temperature, 620 deg. F.; Fuel—- 
lesign, oil; test, oil. 

: IV. Test on power station boiler (Toulon), by Chief | 
Engineer Kammerer, Alsiatian Boiler Insurance Com- | 
pany : 
284 Ib. 
707 deg. F.: Fuel 


—design, oil; test, oil. 


lest I.—The Velox generator of Test I works with | heater elements referred to above. 
ridinary boiler oil, and has been tested both with an | the flue gas velocity at the inlet to the evaporator tubes 





the pressure drop over the burner, combustion chamber 
and evaporator tubes, superheater, inclusive of pipe 
connections. 
the gas turbine, b being the pressure drop over the gas 
turbine, ¢ the pressure drop in the economiser and 
exhaust pipe. It will be noted from these that the largest 
drop in pressure occurs over the gas turbine, the pres- 
sure drop over the evaporator tubes and superheater 
Capacity, 55,000 lb. per hour; steam pressure, | being remarkably small, this being mainly due to the 
per square inch absolute ; steam temperature, recompression effect in the evaporator tubes and dis- 
| charge nozzles and the streamline design of the super- 





has a hardness of 14 degs. It is softened so that the 
ultimate hardness of the feed water supplied to the 
boiler is 2 degs. The plant has been in use for factory 
purposes for more than a year, so that some actual 
experience is available of the performance, mainten- 
ance, &c., when working with treated water. Periodic 
examination has shown no scaling, no erosion either on 
the gas or the water side of the tubes, nor is there any 
accumulation of soot, the exhaust being clear and 
similar to that of a Diesel engine. The automatic 


Curve 7 is the pressure at the outlet of 


control has worked perfectly satisfactorily, and lifting 
of the safety valve even with momentary reduction 
from full to half load, never occurs. 


Curve 8 shows how 
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Test 11.—The boiler under Test II, originally designed 
for blast-furnace gas, was tested with oil, the steam 
being utilised in a Turbloc unit for a maximum con 
tinuous output of 2,000 kW. The Turbloc, is self- 
contained with all turbine and condenser auxiliaries 
driven by the turbine, so that the combination of Velox 
and Turbloe forms a complete power station unit. The 
Velox is designed for a steam pressure of 425 |b. per 
square inch absolute, but as the turbine was designed for 
i pressure of 286 |b. per square inch absolute, the tests 
were carried out at the latter pressure. The maximum 
rating of the Velox corresponds to approximately 
3,000 kW, which necessitates a test at one-third load and 
two-thirds load, corresponding to one-half and full toad 
on the Turbloc, the full load test on the Velox being 
carried out with part of the steam discharged to the 
heating system. The overall efficiency of the whole 
combination, Velox and Turbloc, including all losses in 
the Velox and Turbloc, 
well as the feed pump, was, at half-load, 18-5 per cent., 
and full load, 20-4 per cent. 

The Velox unit is shown in Fig. 5 


inclusive of all auxiliaries as 


\ Leonard gr 
« provided for supplying the auxiliary power to the 
No. 2 auxiliary set, consisting of circulating pump, oil 
tuel, and governing oil pump, as well as for supplying 
the make-up and manceuvring power required by the 
gas turbine-compressor unit. Particular precautions 
were taken by Professor Quiby to ensure accuracy in 
the measurement of the quantities of feed water, steam, 
sir and fuel, as well as all leakage losses, and in the 
determination of the calorific value and analysis of the 
tuel, It should be noted that the various parts of the 
equipment were cleaded, but that neither the evapo 
rator, superheater, economiser nor piping had been 
lagged. In spite of this the test, detailed in Table II, 
shows an overall boiler efficiency of over 90 per cent 


The heating surfaces are as follows 


Combustion chamber 392 sq. ft 
Superhe ater 538 
Eeonomiser 1.592 
Total 2,522 
Combustion chamber capacits 105-8 eub. ft 
Steam generated 
Evaporator section 95-5 lb. per square 
toot per hour 
Overall 14-8 


\ turbine being available, a series of governing tests 
was carried out by suddenly increasing the load from 
half to full, and reducing the full load to half load. The 
curves, Fig. 13, show the variation in load and steam 
pressure, from which it will be seen that the conditions 
settled down in about During these tests 
the safety valve never came into operation, showing the 
rapid response of the boiler unit to varying loads and 
the effectiveness of the automatic regulation 


15 seconds 


(T'o be continued) 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


ue Symons Lecture was given before the Royal 


Meteorological Society on March 21, by Mr. J. M. 
Stagg, M.A., on the subject of “The British Polar 
Year Expedition, Fort Rae, Canada, 1932-1933.” 

The meeting was held in the hall of the Roval 


Geographical Society, the chairman being Lieutenant- 
Colonel E. Gold, D.S.O0., F.R.S The lecturer said 
that the activities during the International Polar 
Year 1932-1933 really constituted a jubilee repetition, 
na more extensive and intensive basis, of aco opera- 
of work in meteorological 
ind allied sciences fruitfully carried out by 15 countries 
during the First Polar Year As in that year, 1882 
1883, part of Britain’s share in the new international 
effort consisted in equipping and maintaining a station 
st Fort Rae, a trading outpost of the Hudson's Bay 
Company on the Great Slave Lake, North-West 
The programme of work of the party of six 
who remained at Rae from July, 1932, to September, 
1033, primarily as complete 
records as possible of the main elements in meteorology, 


tive scheme observational 


Canada. 


consisted in obtaining 
terrestrial magnetism, airora and atmospheric elec- 
tricity, and the proximity of Fort Rae to the zone of 
maximum auroral frequency around the polar cap 
made the auroral investigations especially important. 
Methods of parallactic photography were employed to 
determine the precise position of the aurora in space. 
The information brought back would be studied in 
conjunction with similar data gathered by the 46 other 
0-Operating countries with a view to a fuller insight 
ato the synchronous large-scale events in meteorology, 
magnetism and aurora, over the earth and in the 
stmosphere up and into the conducting layers. A 
large amount of material was also available for the 
study of the inter-relationships among the varied 
phenomena observed and recorded during the year's 
retivities, 


STARTING-TORQUE-RELIEF MECHANICAL LUBRICATOR. 


MESSRS. J. 


BY 


CONSTRUCTED 





STARTING-TORQUE-RELIEF 
MECHANICAL LUBRICATOR. 


The accompanying illustration shows a novel and 
interesting application of a mechanical lubricator to 
relieve the starting torque of a large synchronous con- 
denser. The condenser is shown on the test bed at 
the works of the makers, Messrs. Mather and Platt, 
Limited, Park Works, Manchester, the shaft 
supported at each end in long journals of the oil-ring 


“T and K’ 


type. Each bearing is lubricated by two 
lubricators made by Messrs. J. and W. Kirkham, 
Limited, Lark-street Works, Bolton. The specifica- 


tion to which the condenser was built was drawn up 
by the consulting engineers, Messrs. Fox and Mayo, 
155, Dashwood House, Old Broad-street, London, 
E.C.2, and stipulated a starting torque such that the 


AND 





W. KIRKHAM, LIMITED, BOLTON. 


shaft, a pressure of 350 Ib. per square inch was sufficient 
to lift the shaft 0-0014 in. and to maintain it in this 


| position, a condition which reduced the starting torqu: 


being | 


employment of some means for lifting the shaft off its | 


bearings before the start of the condenser was neces- 
sary. This has been effected by providing the lubri- 
cators with an independent motor drive, so that they 
could be started up before the condenser. The motor, 
of § h.p., drives the two lubricators for each journal 
through worm gear giving a 38 to | reduction. The 
lubricators themselves are of the standard «‘T and K ” 
design as far as the pump units, container, and driving 


shaft are concerned, but are constructed to withstand 
very high working pressure, and were tested to a 
pressure of 6,000 Ib. per square inch. There are, 


however, no sight-feed tubes on the delivery side. The 
outlets from the pair of pumps were taken to a special 
junction box provided with double-ball check valves 
at the inlet ends. Gauges graduated to a pressure 
of 3,000 lb. per square inch are fitted to the junction 
boxes, which are further provided with a double ball- 
check valve at the outlet to protect the gauges for 
possible excessive back pressure. 

The outlet from the junction box is coupled to a slot 
2 in. by 1 in. formed in the bottom of the bearing. The 
second pipe visible in the illustration is an oil-return 
pipe to the lubricator container. The deadweight 
loads on the two journals are 4,000 Ib. and 3,300 Ib. 
per square inch respectively, and as the area of the 
slot is 2 sq. in., the lubricators have been designed 
to build up pressures of 2,000 lb. and 1,650 Ib. per 
sq. in. respectively in order to lift the shaft off the 
bearings. When this is effected the shaft is floating 
on an oil film, and the starting torque is thus con- 
siderably reduced. The results of tests proved that the 
margin prov ided was ample. \fter contact between 


the shaft and the bearing had been broken, it was 
found that, due to the oil film spreading under the 


belt 








by one-third. The decrease in pressure is accounted 
for by the fact that the area subject to pressure increases 
from 2 sq. in. to approximately 11 sq. in. by the 
formation of the film. When the condenser is running 
under its full load, the mechanical lubricator is put out 
of operation and the ring-oiling arrangements provid 
effective lubrication. 








PAPER MILLS GENERATING 
STATION AT DARTFORD. 


A private generating station has recently been erected 
by Messrs. Wiggins, Teape and'Company (1919), Limited. 
at their Dartford Mills, to supply plant, which is housed 
in two buildings for the production of both ordinary anc 
greaseproof paper. The design of this station was due t 
the engineering staff of the firm, with whom Messr~ 
International Combustion, Limited, Aldwych Hous 
London, W.C.2. acted in consultation, and _ its 
construction was only decided upon after a thoroug! 
investigation into the power and steam requirements 
had been made, such factors as reliability, high therma 
efficiency, ample peak-load capacity, simplicity © 
control and low capital cost being all taken int 
consideration. 

The site chosen for the station is between the old 
and the new mills, so that the length of cables anc 
process-pipe work has been reduced to a minimum 
It is bounded on three sides by existing building-~ 
and on the fourth by Dartford Creek. The coal is 
brought in by barges with a capacity of from 100 tons 
to 120 tons, and is unloaded by jib cranes, which are 
fitted with Il-ton grabs. These cranes discharge int 
a large receiving hopper, whence the coal is taken by 
a belt feeder and a vertical bucket and chain elevator. 
with a capacity of 50 tons per hour, to the gable end 
of the boiler house. At this point it passes throug! 
a l0-cwt. Avery automatic weigher on to an 18-1 
conveyor, which discharges into the 150-tor 
bunkers over the boilers. This portion of the plant. 
which was manufactured by Messrs. Underfeed Stoket 
Company, Limited, Aldwych House, London, W.C.2. Is 
operated by direct-current motors, so that, as explained 
below, it can be run at the week-ends, when the main 
generating plant is not in use. The motors are sequen 
interlocked, and are controlled from the boiler-house 
basement, emergency push buttons also being fitted 
near the hopper. A reserve supply of coal is stored it 
a previously-existing 400-ton bunker, from which it 
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Fie. 1. 


is transferred to the new bunkers by a belt conveyor. 
Coal is also stored in the open at the far end of the 
site, and can be transferred thence direct to the elevator | 
hoot by electrically-propelled tipping trucks. | 
The steam-raising plant, which was manufactured | 
by Messrs. Combustion Steam Generator, Limited, 
Aldwych House, London, W.C.2, consists of three 
vertical-tube boilers of the four-drum type, each of which 
is capable of giving a maximum continuous output of 
65,000 lb. of steam per hour at a pressure of 475 lb. 
per square inch, and a temperature of 750 deg. F. 
The economical rating is 54,000 Ib. of steam per hour, 
and provision is also made for taking a small supply of 
saturated steam for process purposes. The combustion 
chamber has a volume of 3,000 cub. ft., and, owing to 
the nature of the feed water, only the upper front wall 
is cooled. The superheater is of the interdeck type, 
with a heating surface of 1,980 ft. Firing is effected 
by Underfeed L-type mechanical stokers, which have 
an archless setting, the over-fire and combustion 
air being supplied through the return chain. Each 
stoker is driven by a direct-current motor. An 
illustration of the side of one of the boilers, with the | 
ise removed, is given in Fig. 1, while an illustration 
of the firing aisle appears in Fig. 2. The ashes are 
lischarged through cast-iron chutes to a water trough 
air-sealed chain conveyor with a capacity of 1}-tons 
per hour, which transmits them to an overhead bunker | 
with a capacity of 2,000 cub. ft. They can thence be | 
discharged into lorries. This plant was also built by | 
the Underfeed Stoker Company, Limited. 
The feed water is obtained from a well, and is treated 
softening plant with a capacity of 6,000 gallons per 
hour, which was manufactured by the Neckar Water 
Softener Company, Limited, 96, Victoria-street, 
London, 8.W.1l. The process adopted consists of a 
lime treatment, followed by base-exchange treatment, 
ind the plant comprises duplicate lime saturators, 
filter tanks and zoolite tanks, so that recharging and 
cleaning can be carried out during the day time. 
To avoid excessive alkalinity, the water is neutralised | 
after the lime treatment with sulphuric acid before | 
being passed to the zoolite, while to prevent undue 
concentration of dissolved solids in the boiler, a system 
of continuous blow-down has been installed, the | 
majority of the heat from which is recovered in a heat 
exchanger. As a further precaution, arrangements 





BoiLer witH Srpe Castine Partity REMOVED. 














« 


Fig. 2. 


have been made for injecting tri-sodium phosphate 
solution direct into the boiler drums, this method 
having been adopted in order that the consequent 
sludge may be got rid of through the blow-down. 
The injection of the phosphate is effected by a float- 
controlled motor-operated pump, the amount being 
automatically proportioned to the amount of blow- 
down. After treatment the feed water is discharged 
to a hotwell tank, which also receives the condensate 
and drains, and is then pumped into a surge tank on 
the fan floor by pumps, which are automatically con- 
trolled by float-operated starters in the surge tank. 
The feed pumps, which are in duplicate, are of the 
Weir Turbo type and are each capable of carrying 
the full station load. The exhaust steam from them 
is used to heat a Weir combined feed heater and 
de-aerator, which is installed in the suction line between 
the surge tank and the pump. In this way the 
temperature of the feed water is raised to 200 deg. F. 
and its oxygen content is reduced to 0-05 cub. cm. 
per litre. The discharge sides of the pumps are 
connected to duplicate feed ranges through Kent-type 
Venturi meters, regulation being effected automatically 
by Cope regulators on the steam side. Each boiler 
is connected to a ring main which is interconnected 
through two vertical steam receivers, sectionalising 
valves being provided, so that any portion of the main 
can be isolated. The whole of the station piping was 
manufactured by Messrs. Aiton and Company, Limited, 
Derby, the high-pressure valves being supplied by 
Messrs. Dewrance and Company, Limited, 165, Great 
Dover-street, London, S.E.1, and Messrs. Gummers, 
Limited, Rotherham, and the low-pressure valves by 
Messrs. J. Blakeborough and Sons, Limited, Brighouse. 
The generating plant consists of three pass-out 
turbines, which were manufactured at the Fraser and 
Chalmers Engineering Works of Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, and are connected through gearing to 
alternators, which were manufactured at the Witton 
works of the same firm. Each set has a maximum con- 
tinuous rating of 3,750 kW and is designed to supply 
three-phase current at a pressure of 3-3 kV and a 
frequency of 50. It is also capable of passing out a 
maximum of 45,000 Ib. of steam per hour at a pressure 
of 25 Ib. per square inch when supplied with steam 
at a pressure of 455 Ib. per square inch and a tempera- 
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ture of 740 deg. F. The pass-out pressure can be 
varied between 22 lb. and 34 |b. per square inch by 
a hand-controlled Arca reguiator. 

Each turbine, which is designed to run at 6,000 r.p.m., 
is provided with six single stages between the inlet 
and the pass-out connection and with a further six 
between the pass-out connection and the condenser. 
The rotor wheels are of nickel steel and are pressed 
and keyed on to the main shaft. The nozzles, which are 
cut from the solid, are of the same material, while the 
high-pressure diaphragms are of steel and those at the 
low-pressure end are of cast-iron with mild-steel blades. 
The turbine blades are of 5 per cent. nickel steel 
except the last row, which are of stainless steel. An 
emergency governor of the eccentric-ring type shuts 
down the turbine if the speed rises more than 10 per 
cent. above normal, while a permanent variation of 
more than 4 per cent. between no load and full load 
is prevented by a centrifugal-spring governor. The 
pass-out pressure is controlled by an Arca regulator 
in the pass-out main. This regulator varies the oil 
pressure in a power cylinder, which in turn operates 
the sleeve valves through which the steam to the low- 
pressure end passes. These sleeve valves admit the 
steam to groups of nozzles, the number of which depends 
on the quantity of steam which is passing to the 
exhaust end of the turbine. The movement of the 
sleeve valves is also transmitted through linkages to 
the spindle of the main throttle valve in such a way 
that the speed is kept constant, notwithstanding that 
the amount of steam passed out and the electrical load 
are varying. 

Each turbine is connected to its alternator through a 
flexible coupling of the claw type and single reducing 
gear of the double-helical pattern made by Messrs. David 
Brown and Sons (Huddersfield), Limited, the speed of 
the driven shaft being 1,000 r.p.m. The stator is a 
rigid cast-iron box casting, and the rotor, which is of 
the salient-pole type, is formed in one with the shaft 
from a solid steel forging. The machine is totally 
enclosed and is cooled on the closed-circuit system by 
a fan which is fitted on the rotor. After passing out 
of the machine, the temperature of the air is reduced 
in a water-cooled cooler. Current for excitation is 
supplied from an overhung exciter. A view in the 
turbine-room appears in Fig. 3, page 474. 

The condensers, which were manufactured by Messrs. 
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Hick, Hargreaves and Co., Ltd., Bolton, are of the hori- 


zontal-surface type with cast-iron bodies carried on 
spring supports. They have a cooling surface of 


1,480 sq. ft. and are designed to give a vacuum of 


28-75 in. when dealing with 11,000 lb. of steam per 
hour and when supplied with 1,360 gallons of cooling 


water per minute at a temperature of 65 deg. F. Each 
condenser is provided with a two-stage ejector, which 
is fitted with interstage and after-coolers, while 
duplicate extraction pumps, each capable of full duty, 
are installed for each set. These pumps discharge 
into the feed-water surge tank. 

The circulating water is normally obtained from 
Dartford Creek, the pumps for this purpose being 
installed in a separate pump-house about 200 yards 
from the power station. This house contains two 
pumps, each with a capacity of 187,200 gallons per 
hour, or sufficient for the requirements of the two 
turbines. The pumps, which are driven by a 400-volt 
three-phase motor, draw the water in through Bailey 
Jackson rotary screens and discharge it to the con- 
densers through 20-in. cast-iron pipes. The screens are 
cleaned by a backwash from the circulating-pump 
delivery. The water level in the creek is maintained 
st approximately constant level at all states of the 
tide by a weir, and generally the flow of upland water 
is sufficient to give a level, which is a few inches higher 
than the crest of the latter. Under these conditions 
the circulating water is discharged into the creek below 
the weir. If, on the other hand, there is a shortage of 
upland water, all the water must be returned to the 
impounded area, and an alternative discharge has 
therefore been arranged. In order to warn the turbine- 
room attendant and lock-keeper that this may be 
necessary, Visible and audible alarm devices have been 
installed in the pump-house and turbine-room. 

The electricity supply is controlled by a sheet steel 
cubicle-type switchboard, which was manufactured 
by Messrs. General Electric Company, Limited. This 
board, which is visible on the left of Fig. 4, consists 
of thirteen panels, three of which control the supply 
from the turbo-alternators, three the supply to the 
pump house, power-house transformer and rotary 
convertor and the remainder the feeders to the electrical 
plant in the mills. The circuit-breakers on the alter- 
nator connections have a current-carrying capacity of 
1,000 amperes, while those on the feeders are of 200 to 
400-amperes capacity. The rupturing capacity in all 
cases is 100,000 kVA. The machine panels are pro- 
vided with differential reverse power relays of the 
McColl type, and with the usual measuring instruments. 
The circuit-breakers on the outgoing feeders are fitted 
with time-limit overload protection. Watt-hour 
meters enable the power consumption in the various 
parts of the mill to be watched. The exciters are con- 
trolled from three separate panels, each of which is 
equipped with an automatic field suppression switch 


snd voltage regulator. The star points of the alter 
nators are connected to earth through a liquid 
resistance with a current-carrying capacity of 900 


amperes 

The power-house auxiliaries and the low-tension 
plant in the adjacent mill are controlled from a flat back 
switchboard of General Electric manufacture, which is 
supplied from a 900-kKVA 3,300/400-volt transformer 
through a circuit-breaker with a current capacity of 
1,500 amperes and a rupturing capacity of 100,000 kVA. 
Of the outgoing feeder panels four are equipped with 
400-ampere and one with 220-ampere circuit breakers, 
the rupturing capacities being 25,000 kVA and 
10,000 kVA, respectively. A view of this board appears 
in the foreground of Fig. 4 

During the week-end, when the load is insufficient to 
justify running a turbo-alternator, the necessary power 
is supplied from a 125-kW generator, and this also pro- 
vides the direct-current supply for re-starting the 
motors driving the stokers, hot-well pumps and coal- 
handling plant. Normally, this direct-current supply 
is obtained from a 300-kW, 210-volt rotary convertor, 
which was manufactured by Messrs. Mather and Platt, 
Limited, Manchester, and is fed from the 3-3-kV. ’bus 
bars through a 330-kVA transformer. The direct- 
current system is controlled from a flat back board, the 
panels for the generating equipment being provided 
with air-break circuit-breakers of the line-contact type. 
Che circuit-breaker controiling the rotary is also fitted 
with polarity reversal trips. The feeder panels are 
equipped with double-pole knife switches and fuses. 
These panels form an extension of the low-tension 
lternating-current board, as shown in Fig. 4. Important 
points in the turbine-room and boiler-house can be fed 
in emergency from a 105-volt Nife battery, which is 
charged from the 210-volt supply through a resistance. 
The water-gauge lights, the alternator trips and the air- 
ooler alarms are also operated from this battery. 

With the exception of those driving the turbine 
auxiliary plant, which are of Messrs. General Electric 
Company's manufacture, the whole of the motors in the 
mills were supplied by Messrs. Laurence Scott and 
Electromotors, Limited, Norwich, and are controlled by 
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switchgear made by Messrs. George Ellison, Birmingham, | turbine as well as that supplied to each mill is measurea 
and Messrs. Brookhirst Switchgear, Limited, Chester. | and recorded by Bailey meters, which were manu- 
The steam extracted from each turbine for process | factured by Messrs. Allen, West and Company, Limited, 
purposes is led through a 14-in. pipe to a common main, | Brighton. ; 
in’ which two receivers are connected, and which in 
turn supply the Dartford mill and the greaseproof mill | Brrrsu Sranparp NoMENCLATURE FOR AIRCRAFT 
respectively. As the temperature of the pass-out | TiwgerR.—The aircraft-timber nomenclature, which 
steam is slightly higher than is necessary for the mill appeared in the 1923 edition of the British Standard 
requirements, a water-spray is fitted in each steam | Glossary of Aeronautical Terms, has been revised, ampli 
receiver, and the amount this delivers is controlled | fied, and issued as a separate publication by the British 
automatically by a thermostat in the mill supply pipes. | Standards Institution. It contains the standard aames 
The water is supplied to the sprays from the condensate | °f timbers, the use of which, in aircraft, has been invest! 


. 7. - > “2, » sources 
discharge by motor-driven pumps. A make-up connec- gated, the corresponding botanical names, tx r +h 
‘ f ‘ , i t of supply, and applications to aircraft. Copies of the 
) ’ ¥: , , ct er » | 1 * . ot , 
ion from the main steam supply is connected to the | publication, which is designated No. 491-1933, may b« 
process steam main through a relay-operated reducing | obtained from the Institution, 28, Victoria-street, London, 


valve. The steam supplied to and passed out by each | $.W.1, price 2s. 2d., post free. 
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NOTES ON NEW BOOKS. 


Tse problems associated with the formation of 
boiler scale in steam raising operations have received 
considerable attention during the last few years. 
The theoretical aspects have been studied and the 
results have been applied in practice, as the formation 
of scale in steam boilers at power stations is a matter 
of first rate importance from the heat efficiency stand- 
point. A monograph entitled Die Physikalische 
Chemie der Kesselsteinbildung und ihrer Verhiitung, 
by R. Stumper (Stuttgart: Ferdinand Enke, price 
4-8 marks), is a further contribution to this subject 
on the physical chemistry of boiler-scale formation 
and its prevention. The author commences with a 
short account of the physico-chemical equilibrium of 
boiler scale, in which he discusses the relative solu- 
bility of boiler-scale forming agents, the precipitation- 
heat of boiler scale formers, the solubility equilibrium 
of gypsum, the solubility conditions of the system 
CaSO,-CaCO,-H,O, and the prevention of gypsum 
precipitation by carbonate and phosphate-ions respec- 
tively. The dynamics of boiler scale formation are 
adequately discussed, reference being made to the 
dynamics of carbonate precipitation, and the precipita- 
tion and increment speed of gypsum. The concluding 
section of this monograph is devoted to a study of the 
occurrence of solid phases in supersaturated solutions, 
the effects of steam evolution on the formation of boiler 
scale and the influence of the presence of colloids, 
with some reference to the newer mechanical and 
electrical methods which are being applied for prevent- 
ing boiler scale. References to the literature are given 
extensively and undue stress is not laid on German 
investigational work to the exclusion of that from other 
ountries. The facts are stated with candour and 
exactitude, and the volume is characterised by the 
features which have specially distinguished the series 
of monographs on technical chemistry issued under the 
direction of Dr. Grossman, Berlin. This volume will 
be of interest to all who desire to keep abreast of 
contemporary advances in this field of technical 
chemistry. 





The rapidity of the development of the generation 
and distribution of electricity has been so great that 
the section of the Science Museum, where the exhibits 
relate to these phases of progress, is well assured of 
popularity. It has special attractions from the fact 
that it contains many actual original appliances, our 
countrymen having played so conspicuous a part in 
the early developments, and these are supplemented 
by models, in cases in which the first device made by 
the inventor has not been procurable, as has happened 
because, in some cases, they are in some other historical 
collection. To the series of sectional handbooks pre- 
pared for the Museum there has just been added one 
entitled Electric Power: Part Il, Descriptive Catalogue, 
by W. T. O’Dea. This is supplementary to the general 
historical review which the same author wrote as 
Electric Power: Part I, and which was referred to 
in the columns of EncrngEerrne on December 15, 
1933 (page 666). The two volumes form an adequate 
exposition of the entire development and the many 
photographic illustrations reproduced in each, greatly 
vdd to the value. They are sold at 2s. each. The new 
volume is much more than a mere catalogue, giving 
historical notes on each exhibit. Faraday’s magnet 
and disc, with the original compound magnet used in 
1831 in his discovery of the principle of electro-magnetic 
induction, can be seen at South Kensington, as well 
1s the originals of Holmes machine, Varley’s, Wheat- 
stone’s, Wilde’s and Siemen’s dynamos. Parson’s first 
steam turbine and high-speed dynamo is there, as well 
is later sets, and also models illustrating the construc- 
tion of the sizes of machines made to-day. Electric 
motors, transformation, switchgear, transmission, 
storaye and measurement are the subjects of separate 
lassification, and the contents of each shows how 
thoroughly the Museum authorities have striven to 
make their display as comprehensive and instructive as 
possible. Besides forming handbooks to the collection, 
these volumes constitute valuable historical records for 
he reference library. 





Bulletin No. 10 de l'Institut des Recherches de 
’Aéronautique, Warsaw, contains four papers by 
lifferent authors; these are given simultaneously in 
Polish and French and embrace different aspects of 
aeronautical research. The first paper, ‘Sur la charge et 
la stabilitédu train d’atterrissage,’ by Franciszek Janik 
sa mathematical treatment of the forces acting upon 
the undercarriage of an aeroplane, and is divided into 
sections dealing with the determination of the energy 
of shock, and of the reaction between the earth and a 
pneumatic landing wheel with and without taking into 
‘ccount the resilience of the wheel. Finally, the con- 
litions of stability are ascertained by replacing a move- 


system of co-ordinates. The second contribution, | Menaten in various materials, stresses under steady 
«Recherches sur le sapin provenant de Wisla” by |and repetitory loading at ordinary and elevated 
Stefan Kozanecki gives particulars of a complete series of | temperatures and standardisation of the various types 
tests upon deal from the State forest in Silesia. The | of nuts and bolts with reference to the German industry 
results of the laboratory tests of the strength of the | rules (D.I.N.), which are quoted throughout, as occasion 
timber are given in graphical form to a base of position | warrants. The requirements for transmission threads 
of the test specimen in the tree. The results are in- | and bolt threads are outlined, and thread systems for 
teresting, but as only nine trees apparently were tested, | different types of work from heavy engineering to 
and the method of choosing the specimens is open to ers pe making are described, as well as those for 
criticism on the ground of not being representative, the | special purposes. In this first part will also be found 
deductions lose something of their value. The bot-|a discussion of methods of manufacture and suitable 
anical name of the species is also unfortunately omitted. | materials for nuts and bolts, together with general 
A short article “ Sur les coefficients d’élasticité du con- | rules for the selection of locking devices. The second, 
treplaqué,” by Aleksander Grzedzielski,dealswith the de- | and major portion of this monograph is devoted to 
formation of an anisotropic material such as plywood in | descriptions of the locking devices themselves, and 
which the sheets are glued together with the directions | these include not only German patents but also those 
of the grain at right angles. The equations connecting | of the more important European countries and the 
the elastic constants which are thus derived are tested U.S.A. The various types are classified into fourteen 
with experimental values for birch, but the results are | groups, of which the more important are: Special 
indecisive. The results of the third series of tests on | formation of the nut, or of the bolt, double nuts, 
the propogation of intermediate and short waves | special washers above or below the nut, split pins and 
arranged in conjunction with the Radiotechnic Institute, | keys. Many of the devices are simple, others are 
forms the fourth paper of this bulletin. The bulletin | complicated and include elaborate systems of ratchets, 
concludes with the results of a number of trials of | balls, and springs. The method of treatment adopted 
aeroplanes in flight. The tests are divided into two | by the author is to give an illustration, a sectional. 
series, the first refers to a light transport aeroplane, | external, or isometric view as the case demands, with 























vith a Wright motor, tested at two different loads, the 
second series refers to an instruction plane tested at a 
constant load with three different motors, le Rhéne, 
Gipsy, and Peterlot. Full particulars of the machines 
are appended and the curves given permit easy com- 
parison of the results. 





No science has a more fascinating story attached to 


lurgical processes is one of the outstanding advances 
of the last fifty years. The Rise of Metallurgy, with 
Special Reference to Sheffield Discoveries, Inventions 
and Research, prepared by Sir Robert Hadfield, Bt., 
D.Met., F.R.S., at the time of the Iron and Steel 
Meeting at Sheffield, last autumn, gives a remarkably 
interesting account, not only of an amazingly active 
period, but, as we have briefly remarked before, forms 
a very definite contribution to the history of the 
branch of science with which Sir Robert’s name is 
particularly associated. The period was not propitious 
for scientific development, and yet in spite of all 
adversity, science followed its eternal steady course, 


it than metallurgy, and the development of metal- | 


| the patent number, and in the adjacent description to 
|note any slight modification with its corresponding 
patent number. The author’s aim has been to gather 
together a tolerably exhaustive amount of information, 
| convenient of reference, and saving of much of the 
time lost in the search of patent office files. It may be 
said that he has succeeded in his task and the volume 
| may be recommended to the draughtsman, inventor, or 
| manufacturer interested in the subject. 





In practically all engineering courses in this country 
|and America, railway problems are dealt with only 
when they can be conveniently used as examples in 
the standard subjects of the course. Such problems 
'generally occur in mechanics, strength of materials, 
|design of structures, and applied thermodynamics. 
| Professor G. V. Lomonossoff, in support of the practice 
}on the Continent and in Russia, believes that many 
| railway problems depend to a large extent on the 
mechanics of a train, and would seek to train railway 
| engineers from this point of view. He points out in 
|his book Introduction to Railway Mechanics (Oxford 
University Press, London, Humphrey Milford, 12s. 6d. 

























because the thirst for knowledge is, and will ever be, | net) that much of the information relating to the 
one of the most powerful human instincts. The|running of steam locomotives has been painfully 
progress of science will at all times be maintained so | obtained by trial and error over the last hundred 
long as there are scientists, such as the author of this | years, and that with the coming of newer forms of 
volume, who seek only the reward which the satisfac- | traction, engineers are feeling a lack of methods of 
tion of their work brings with it. This publication, mathematical analysis. Starting with Newton’s Second 
an addressin amplified form, covers an extensive field | Law of Motion, he shows that it is possible to make 
with special reference to Sheffield, which still remains | some analysis of the various types of motion occurring 
the hub of the metallurgical industry. Much of the | simultaneously in the case of a railway train. He 





subject matter has already appeared in technical and | discusses conditions of adhesion, the effect of braking, 
scientific papers published by the author, but here we | the condition of the permanent way, and the various 
find in convenient form a concise and valuable summary, | types of resistances encountered. The forces on the 
betraying a long and close study of the steel industry | jndividual parts of the vehicles are analysed, and a 




















of Sheffield. As recently stated regarding Sir Robert's 
classical studies on steel alloys, “in no other hands 
could more information regarding these steels be 
obtained, and it is doubtful whether in any other nearly 
so much would have resulted.” A feature of the 
volume is the highly complete and unique collection of 
plates and well-reproduced photographs which has 
resulted from extensive and diligent search for originals 
in all sorts of quarters. The work should be read for 
its inherent interest, quite as much as for its value as 
a contemporary document, and an important contribu- 
tion to metallurgical history, by one who has worked 
on the subject unremittingly for many years, and has 
been responsible for some of the most important 
advances in the development and application of 
metallurgical science. 


The liability of the ordinary nut and bolt to work 
loose has been in evidence since the first introduction 
of this type of fastening, and many devices, simple 
and elaborate, have been invented to overcome this 
weakness. The development of transport, however, 
with its multifarious sources of vibration, produced a 
demand for locking devices of greater compactness and 
security than were hitherto available. Most engineers 


will be surprised to find collected in a book of some 
120 pages more than three hundred such contrivances, 
good, bad, and indifferent. Schraubensicherungen 
by Dr.-Ing. Hugo Schoeneich (Berlin, Carl Heymanns, 
Price 10 marks), forms one of a series of texts, each 
covering a section of the records of the German patent 
office, and devoted to one aspect of technology. The 
first portion of the book is devoted to the theory of | 
the nut and bolt, its standardisation and manufacture, | 
and the preliminary sections deal with friction between | 





ment about the axis of rotation by a three dimensional 





nut and bolt, suitable depth of nut for a given thread 


realise that in the course of years many types of lock- | 
nuts and spring washers have been invented, but they | 


section is given on motion along curves, together with 
|some explanation of the causes of “ jumping,” “ pitch- 
ling,” “rolling,” “ hunting,” and “nosing.” The 
jauthor looks upon a railway section as a factory 
producing ton miles, and shows the connection between 
| traffic capacity and motion equations, suggesting 
| graphical methods for the construction of time-tables. 
| With all the variables of slipping, rolling, permanent- 
| way differences, effects of springing, &c., it is difficult 
| to obtain a complete analysis of a train’s motion, but 
| the author deals mathematically with each section, 
jand incorporates much existing information in his 
;equations. The use of the mechanics of a train, as 
| the basis of rational organisation of railway production, 
deciding such points as alternative location, choice of 
| gradients, disposition of block stations, water supplies, 
&c., is quite a new method of treatment. In addition, 
|there is, no doubt that many difficulties arising in 
| Diesel traction will be solved more quickly with the om 
| of mathematical analysis. The book is intended to serve 
as an introduction to a much larger work to be issued 
| in the near future.: It is annotated with many historical 
| references, and should prove interesting to railway 
| engineers. 


| 


, 








British Propuction or Pic-IRON AND STEEL.— 
The monthly memorandum of the National Federation 
of Iron and Steel Manufacturers, Caxton House, Tothill- 
street, London, S.W.1, shows that 90 blast furnaces 
were in operation at the end of February, an increase 
of five since the beginning of the month. Production 
of pig-iron during February amounted to 414,400 tons, 
compared with 441,300 tons in January and 270,800 
tons in February, 1933. Although at first sight smaller 
than that for January, the February, 1934, production 
actually represented an increase of 4 per cent. over 
the average — rate of output obtaining during 
January. The February output of steel ingots and cast- 
ings totalled 707,500 tons, against 711,100 tons in 
January, and 482,700 tons in February, 1933. 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 


THe 159th meeting of the Society of Glass Tech 
nology was held in Sheffield on February 21, 1934, 
the President, Mr. G. V. Evers, being in the chair. 

Three papers were presented. The first, entitled 

A Study of Volatilisation from Lithium Oxide- 
Containing Glasses,” was contributed by Dr. E. Preston 
and Professor W. E. 8S. Turner. In presenting the 
paper, Dr. Preston stated that the glasses used in the 
investigation were pure, having melted in 
platinum. The initial rates of volatilisation at 1,400 
deg. ranged from 2-25 mg. per square centimetre pet 
20 hours for a 10-12 per cent. Li,O glass, to 41-0 mg. 
per square centimetre per 20 hours for a 38-22 per 
cent. Li,O glass. Because of the great devitrification 
power of these mixtures it was possible, during the 
course of the work, to give a visible demonstration of the 
changing surface concentration of alkali as volatilisa- 
tion proceeded, and of the existence of a concentration 
gradient throughout the melt. From the volatilisation 
concentration relationship the presence was deduced, 


been 


in liquid solution, of the compounds Li,O : 2SiO,; 
Li,0 : SiO,; and 2Li,0: SiO,. Further evidence of 
this was afforded in the temperature coefficient of 


volatilisation relationship, and by the application to 


particular members of the series of the time equation, 


(A 27) ; 
log ‘ K ¢, where ¢ grammes is the total 
loss at time ¢t, from a gla ontaining A grammes of 
Li,O. 

Most of the glasses contained a_ solid phase 
at a temperature of 1,100 deg., but in general the 


temperature-volatilisation relationships were such as to 
to a vapour pre law. For glasses con 
taining 21 molecular per of the KO, 
Na,0 or Li,O it was found that molecularly, these 
constituents were almost equally volatile at 1,400 deg 


contorm Sure 


cent oxides 


The non-volatility of silica in air up to temperatures of 
1.400 deg. was demonstrated. In the case of the 
38-22 per cent. Li,O glass heated at 1,400 deg., it 


was deduced that the change-over at the glass surface 
from 2Li,0: SiO, Li,O : SiO, to Li,O : SiO, 
Li,O: SiO, should occur after 12-90 hours’ heating. 
From the experimental results this 
appeared to take place at about 13-5 hours 

The second paper, entitled “ The Glass Industry of 
Scandinavia.” was read by Professor W. E. S. Turner, 
who visited Scandinavia last autumn. 

Norway.—The glass industry of Norway was small, 
but active, three now being in operation. 
Table ware, and general domestic glass were made at 
Hadeland, north of Oslo, this works dating from the 
middle of the eighteenth century and having enjoyed 
an export trade. Window glass was made by the 
Fourcault process at Drammen, while a factory at 
Moss, on the coast, was devoted to the production 
of bottles by means of modern equipment. The 
technical methods employed in Norway were much the 
same as in Sweden, and the standard of intelligence 
of the workers and directors, as well as the quality of 
the products, was high. 

Sweden.—The glass industry of Sweden was far more 
extensive than that of Norway, and dated from the 
sixteenth century. The works were concentrated in a 
relatively small area, the oldest being at Limmared and 
now devoted to the manufacture of medicine bottles. 
Three or four works were engaged in making bottles ; 
while all the others, of a total of 
and 
ware 


ch inge-over 


centres 


three window glass ; 
some fifty, produced domestic and artistic ware, 
lamp bulbs made by hand. The domestic 
industry had twice the production value of our own. 
The second oldest works was at Kosta, and was regarded 
as the parent of many of the other factories grouped 
around it in the province of Smaland, rich in forests. 
The works at Eda, associated with Kosta, had recently 
been closed due to economic conditions. The largest 
bottle factory was at Surte, and here the Owens had 
been replaced by gravity-fed machines, 

Dealing with the reasons for such a healthy industry 
in countries with such small populations, Professor 
Turner said that Sweden enjoyed no advantages over 
this She had to import almost all raw 
materials. The pot furraces used were of the re- 
cuperative type. Melting was done at night, the glass 
being worked out by day. Some factories made their 
own refractories, and the same complaints were made 
in the lead glass industry as here. Pots were of the 
open type, even when full crystal was made. Up.to 
date equipment had installed in many works, 
particularly those making bottles, where Hartford- 
Fairmont lehrs were in operation along with older 
types. The standard of living of the workers was 
good, and there was a 48-hour week, with no home 
industry. The speed of work reminded one of the 
United States, and there was also seen a keenness to 
employ auxiliary processes. Full crystal, half, and 


country 


been 


quarter crystal glasses were made, in addition to the 
ordinary lime glass, and the quality was good. 
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A third paper, entitled *‘ The Thermal Expansion of 
Some Soda-Lime-Silica Glasses,’ by Dr. E. Seddon, 
Mr. F. Winks, and Professor W. E. 8S. Turner, was 
presented. This stated that some thirteen soda-lime- 
silica glasses were prepared from pure materials and 
were twice melted in platinum to ensure homogeneity. 
The compositions were chosen to cover the range of 
commercial soda-lime glasses, and five of the glasses 
formed a series 6SiO, « CaC (2 — x) Na,O. Thermal 
expansions from room temperature to the softening 
points of the glasses were determined, after the 
glass specimens had been annealed according to the 
normal schedule at a cooling rate of 1 deg. per minute, 
by the method, and with the apparatus of, F. Winks 
and W. E. 8S. Turner. Measurements of thermal 
expansion (a) were based on readings taken at 25 deg. 
and 70 deg., in view of the departure of the thermal- 
expansion temperature curves from a straight lineal 
relation at 70 deg., and also at other higher but irre- 
gularly spaced temperature intervals. A _ linear 
relation was found to exist between thermal expansion 
coefficient and CaO content by weight or molecularly 
for a given SiO, content, an increasing amount of 
silica decreasing a and vice versa. The relation between 
a and the ratio CaO: Na,O for the series 6S8i0,, 
r CaO. (2 — z) Na,O, gave two lines intersecting at a 
point corresponding to a glass of molecular composition 
6Si0,, 0-67 CaO, 1-33 Na,O, which could be inter- 
preted as indicating the possible existence in the glass 
of CaO . SiO, + 2(Na,0 . 4Si0,), i.e., calcium meta- 
silicate and sodium tetrasilicate. Taking the cubical 
expansion factor for Na,O as 12-96, the mean value for 
CaO appeared to be 4- 
figure, with the Na,O factor as 12-54, was 5-48. Fair 
agreement existed between experimental data and 
values calculated from the cubical expansion factors, 


56. 








THE EFFECT OF DIFFERENT IN- 
COMBUSTIBLE DUSTS IN STONE- 
DUSTING IN COLLIERIES. 


Hitherto but little attention has been paid to the 
nature of the incombustible dust employed for stone- 


dusting in collieries, it having been generally assumed 


that all kinds of stone dust were equally efficacious in | 


suppressing inflammation of coal-dust clouds provided 
they were equally finely ground. 
Report (1914), of the Explosives in Mines Committee 
of the Home Office, when dealing with tests made at 
Eskmeals in the explosion gallery, which was 7} ft. in 
diameter and 800 ft. long, it was stated that as a result o 
the trials made with a number of dusts of different kinds 


the general statement could be made that the fineness | 


of the incombustible dust rather than its chemical 
composition afforded a measure of its probable effective- 
ness in preventing the ignition of coal dust with which 
it might be mixed. 

In the tests referred to, six varieties of dust were 
used, viz.: Fuller’s earth, 
Mud Lime,’ and with each dust it was found that an 
equal proportion by weight with coal dust rendered the 
mixture incapable of propagating flame; when, 
however, the added stone dust was reduced to 40 per 
cent. proportion, propagation was obtained in each 
case, 

Che incombustible dust used in the earlier experi- 
ments at the Buxton Research Station was that known 
as “ fuller’s earth substitute "—presumably a slate 
dust, similar in general character to colliery shale 
dusts. In consequence of the increasing use of lime- 
stone dust for dusting mine roadways, tests were carried 
out with this material which showed that it was more 
efficacious than the “fuller’s earth.” Accordingly 
a series of systematic tests were carried out which 
are described in a bulletin recently issued by the 
Safety in Mines Research Board.* 

A number of dusts commonly used for dusting mine 
were tested to determine their relative 
efficacy, the criterion being the quantity required 
when mixed with a given quantity of coal dust to 
prevent flame propagation under standard test con- 
ditions, It is important to note, however, that the 
ability of a dust to form a cloud must be taken into 
consideration when studying actual conditions under 
which coal dust clouds are subject to inflammation. 
This important aspect of the subject is being dealt with 


roadways 


in a separate report. 

The comparative tests of the dusts, which included 
shale, fuller’s earth, anhydrite, limestone, precipitated 
calcium carbonate, ond gypsum, were made in a 325-ft. 
length of the 4-ft.-diameter gallery under standard 
conditions. A cannon, of 2-in. bore, was placed 15 ft. 
from one end which was closed by a steel disc and pointing 

* Safety in Mines Research Board Paper No. 79. The 
Inflammation of Coal Dusts : The Effect of the Nature of 
added Incombustible Dusts. By T. N. Mason and R. V. 
Wheeler. London: H.M. Stationery Office, Adastral 
House, Kingsway, W.C.2. Price 6d. net. 





The corresponding CaO | 


Thus, in the Sixth | 


fuller’s earth substitute, | 
shale dust, dolomite dust, oolitic stone dust, and “‘ Chance | 


towards the other end which was open, the cannon 
being charged with 20 oz. of gunpowder stemmed wit! 
| 8 in. (1 tb.) of coal-dust. A steel tube, 1 ft. in diameter 
and 6 ft. long, was placed immediately in front of th 
cannon and co-axial with it ; the mixture of incombust 
ible dust and coal dust was strewn evenly on the floor of 
|the gallery from the open end to the near end of th: 
1-ft. tube, and a quantity was loaded inside the latter 

Separate series of experiments were made with Red 
Vein (Ciley Colliery, 8S. Wales) and Silkstone (Rocking 
ham Colliery, Yorkshire) coals, both being pulverised 
from nut coal so that 85 per cent. passed through a 
200-mesh (1.M.M. standard) sieve. The higher volatik 
matter content of the Silkstone coal dust pre-assumed 
an admixture of between 20 per cent. and 25 per cent 
more incombustible dust than the Red Vein coal dust 
for the suppression of flame. Mixtures which pro 
pagated flame were readily distinguishable from thos: 
which did not; in the former case, flame issued fron 
the open end of the gallery after traversing 300 ft 
| but died out within 75 ft. to 125 ft. of the canno 
|when sufficient incombustible dust was present t 
prevent propagation. 

It was found that small differences in fineness lx 

tween the incombustible dusts (e.g., 60 instead of 80 o 
| 85 per cent. passing through 200-mesh sieve), did not 
| appreciably affect the results, and could therefore b 
jignored. And, further, that the quantities of the 
different incombustible dusts required to suppres- 
| inflammation were in the same ratio for the two coals, 
Red Vein with 21-7 per cent. volatile matter and Silk 
stone with 36 per cent. volatile matter. Thus taking 
fuller’s earth as 10, the ratios of amounts of inert dust 
required with Red Vein coal dust were limestone 8-3. 
and gypsum 4-8, compared with limestone 8-2, and 
gypsum 4-2, with Silkstone coal dust. 

Since the mineral matter or “ ash” associated wit! 
the coal is usually more akin to fuller’s earth than t 
gypsum in its effect on the inflammability of the dusi 
the ash and moisture content of the coals may 
ignored and thus a closer comparison of the effica: 
of the three inert dusts may be obtained by considering 
only the actual quantity of dust required to be added 
Taking fuller’s earth as 10, the ratios of amounts of 
inert dusts required with Red Vein coal dust wei 
limestone 8-1, and gypsum 4-4, compared with lim 
stone 8-1, and gypsum 4-0, with Silkstone. Th: 
ratios being nearly the same for the two coals th: 
jefficacy of one inert dust can be compared with 
| another Irrespective of the volatile content of the coal! 
| dust to which it is added. Taking the same basis of 


|comparison as before, the relative amount of th 
|various incombustible dusts required to suppress 
inflammation is as follows: fuller’s earth 10, shak 


11 to 12} (South Wales and Yorkshire collieries respect 
ively), anhydrite 9, limestone 8, calcium carbonate 7}. 
and gypsum 4. 

It is seen, therefore, that limestone, precipitated 
calcium carbonate and gypsum are considerably mo 
effective in suppressing inflammation than shale dust 
Only one third as much gypsum was required a- 
shale dust, an effect which is probably due to the high 
water content of gypsum as hydrate, causing heat 
absorption as it is raised to incandescence. This 
appears to be confirmed by the fact that anhydrite. 
which has the same composition as gypsum, but no 
water of hydration, is only half as effective. 

However, as previously mentioned, it is necessar) 
when comparing incombustible dusts for use on mir 
roadways to consider the relative ease with which the, 
can be dispersed as a cloud, more especially after the) 
have been exposed for some time to the atmosphere of 
the mine. It should be noted that gypsum is mor 
liable to cake in a damp atmosphere than either lim« 
stone or shale. This aspect of the subject is being 
further investigated, and will be dealt with in a separat 
report. 








British SranpDarD SpeciFicaTions FOR DRats 
Prees AND Firrines.—The British Standards Institut: 
has issued three specifications dealing with drain pipe= 
and fittings, namely, No. 65-1934, covering salt-glaz 
ware pipes; No. 539-1934, covering drain fittings 
salt-glazed ware and salt-glazed glass (vitreous) enamelle: 
fireclay ; and No. 540-1934, covering salt-glazed gla> 
(vitreous) enamelled fireclay pipes. Specification No. t 
a revision of the 1914 edition, while that for salt 
glazed glass enamelled fireclay pipes is new and provide- 
for the type of fireclay pipe manufactured in Scotland 
The preparation of specification No. 539 presented 
formidable task, one of the chief problems confronting 
the committee being the multiplicity of designs whic! 
| were found to exist in the case of practically all types « 
fittings. Questionnaires were circulated within th 
industry and standard designs have accordingly beet 
drawn up having strict regard to economy and efficiency 
The committee realises that old patterns will, in certai! 
cases, have to be scrapped to meet the new requirements 
but it is stated that the industry is willing to do this ir 
the common interest of all concerned. Copies of the 
specifications may be obtained, price 2s. 2d. each, post 
free, from the Publications Department of the Institu 
| tion, 28, Victoria-street, London, 8.W.1. 
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MODERN ROAD ENGINES. 
F. H. GILLFoRD. 

THE modern type of traction-engine dates from 
1870, in which year the late Mr. T. Aveling intro- 
duced a design embodying a steam-jacketed cylinder 
placed on the boiler barrel close to the smokebox, | 


the crankshaft, intermediate shaft and main axle | been known to last over 20 years, but this is excep- 
being carried in bearings in the firebox side-plates ; tional, from 10 to 12 years being a fair average life. 
which were extended upwards and backwards to | Crucible cast-steel gearing was adopted about 1876, 
receive them. A worm and chain steerage con-|and stands up well to hard wear; indeed, engines 
trolled by a handwheel on the footplate was em- | 40 years old or more, having their original gearing, 
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Steel boilers and fireboxes ia to come alee 
ally into use after 1890 as working-pressures in- 
creased, but the longevity of the old Lowmoor or} 
Staffordshire iron boilers is remarkable, periods of | 
50 years and over being by no means uncommon 
as regards boilers used in districts where the water 
is good. Under similar conditions, fireboxes have 





present time although direct-acting governors of the 
Pickering type are becoming more and more popular. 
Messrs. Burrell adopted Pickering governors about 
1905, and Messrs. Clayton and Shuttleworth, of 
Lincoln, in 1909, whilst Messrs. Ransomes, Sims and 
Jefferies, of Ipswich, commenced using the some- 
what similar Gardiner pattern in 1911. 

The successful application of spring mounting 
and compounding to traction-engines from about 
1887, led to their application on a fairly extensive 
scale to continuous heavy haulage work, a special 
design of somewhat heavier construction and em- 


ployed, so that one man could both drive and steer |are common enough still, although the teeth get! bodying an extra water-tank and three speeds 























8-N.H.P. SincLe-CyLInDER ENGINE; 


Sons AND COMPANY. 
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3. 8-N.H.P. AGricuLTURAL SINGLE; 


AND JEFFERIES. 


Fie. 


the engine. This type of three-shaft engine was 
generally adopted by most makers up till 1890, and 
is still made by Messrs. Wallis and Steevens, of 
Basingstoke, and Messrs. Thomas Green and Sons, 
of Leeds. In 1878, however, Mr. Aveling brought 
out the four-shaft transmission, in which two inter- 
mediate shafts are used, enabling most of the gearing 
to be placed inside the bearings, most of the firms 
engaged in the trade incorporating this arrangement 
into their designs from 1890 onwards. Messrs. 
Charles Burrell and Sons, of Thetford, carried out 
some experiments to determine the relative efficiency 
of three- 


being equal. Messrs. Burrell continued to build the 
three-shaft type until they ceased business about | 
five years ago, and certainly their engines were 
umongst the best in every respect. Of seventeen 
firms building traction-engines in 1900, nine made 


Messrs. Ransomes, SIMs 


and four-shaft engines in 1889-90, and as | 
t result, found that the former would pull a 25 per | 
cent. greater load at the same speed, other things | 
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Fia. 4. 


worn very thin with consequent slackness all 
through the transmission, so that on opening the 
stop-valve the flywheel gets a good half-revolution 
in before the rest of the engine makes a move. 
Machine-cut steel gearing has come into general use 


compared with the earlier form. 
used to be the custom for makers to sell their engines 
with one speed only (about 1} m.p.h.), a second 
speed for use when travelling on the road being 
charged for as an extra, as was also a water-lifter. 
| Messrs. J. and H. McLaren, of Leeds, however, 


from 1879, began to include two speeds and a water- 





tank from roadside streams, &c., as part of the 
| Standard equipment, so other makers perforce 
followed suit. The high-speed, cross-arm type of 
governor dates from about 1880, previous to which 
the old low-speed variety with very large and heavy 
balls was used. This was very slow in responding 


he four-shaft type, whilst to-day, of about ten|to variations of load, but the high-speed type is 


makers, only two build three-shaft engines. 


excellent and is used by several makers at the 


6-N.H.P. 


during the last 10 years or so, and runs very quietly | 
In early days it | 


Turee-SHarr Encine; Messrs. BurRELL. 


(2, 4 and 6/8 m.p.h.) being supplied by makers for 
this class of duty. 

These road-locomotives, as they were termed, 
attained their maximum of popularity between 
the years about 1895-1910, when the motor-lorry 
gradually replaced them for all but the heaviest 
| work, such as the haulage of large boilers, elec- 
| trical generators, heavy forgings, &c., on which 
work some are still engaged. The ordinary agricul- 
tural type of traction-engine is still the most popular 
motive-power unit among owners of threshing 
machinery, however, and is much in evidence in the 





lifter with 26 ft. of hose-pipe for refilling the engine | 
| exclusively found on this kind of work, owing to its 
| simplicity and to the fact that it governs better than 


corn-growing districts during the autumn and 
winter months. The single-cylinder type is almost 


the compound engine at low boiler pressures. The 
expansion gear which Messrs. Wallis and Steevens 
introduced on their engines about 1895, in which an 
expansion valve at the back of the main slide-valve 
has its stroke controlled by a cross-arm governor 
giving a large range of cut-off, offers an excellent 
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Fie. 5. 
HORNSBY. 


substitute for the compound where economy in fuel; is a 6-n.h.p. single-cylinder machine fitted with 


consumption is an important factor. 
Some photographs illustrating the de 


to 6, on this and the preceding pages. 


8-N.H.P. Generat Service Enarye; Messrs. Ruston anp 


velopment | 
of the modern road engine, are reproduced in Figs. 1 | circular, bored, crosshead-guide in lieu of slide-bars, 
Fig. 1 shows | a detail which was used by Messrs. Marshall as long 


an 8-n.h.p. single-cylinder engine, constructed by 
Messrs. E. Foden, Sons and Company, of Sandbach 


(now Fodens, Limited), which, although dating from 
1896, is essentially of modern design, and is of neat 
and compact appearance. This firm mounted all 
their engines on springs fitted on top of the box 
brackets carrying the shafts and gearing, as will be 
noted by reference to the figure. Other features are 
the large diameter of the driving-wheels and the 
small auxiliary water-tank under the boiler-barrel, 
from which the pump, situated on the right-hand 
side of the boiler, draws its supply. These were 
very good engines, and many are still in active 
service, although Messrs. Fodens gave up their 
manufacture some 27 years ago, and devoted them- 
selves to the steam-wagon. A 7-n.h.p. “ single,” 
constructed by Messrs. J. & H. McLaren, in 1911, is 
shown in Fig. 2. Like the Foden engine, this has four- 
shaft transmission, but the pump is placed on the 
footplate, and there is no spring mounting. Never- 
theless, the design is of neat and pleasing appearance. 
An oil-pump is provided to supply the slide-valve 
and piston, a most valuable little accessory which 
made its appearance about this time, and which 
ensures a regular supply of oil to the cylinder and 
eliminates a lot of trouble formerly caused by the 
irregularities of the old displacement lubricators. 
So popular has the oil-pump proved, that owners 
have fitted it to existing engines all over the country 
and quickly saved its cost in immunity from engine 
repairs. 

In Fig. 3 an 8-n.h.p. agricultural “ single,” built by 
Measrs. Ransomes, Sims and Jefferies, is shown 
engaged on haulage work. Dating from 1908, this 
shows the type of pendulum governor which the 
makers used for nearly 50 years, until replaced by 
Gardiner’s patent direct-acting type mounted on 
top of the steam-chest in 1911. The design of this 
engine was due to the late Mr. W. Fletcher, who 
held that the best-looking engines were the best 
performers, and the first examples were turned out 
in 1892. Apart from the direct-acting governors 
and a slightly larger smokebox, it is still Messrs. 
Ransomes’ standard design. The large hand-hole 
in the side of the boiler barrel will be noted enabling 
the top of the firebox to be cleaned of scale and mud. 
Four slide-bars are used and the feed pump is on the 
right-hand side of the boiler, a position also favoured 
by Messrs. Aveling and Porter. An injector is 
wenerally fitted nowadays, in addition to the pump 
although it is still an extra in this class of engine. 
A modern three-shaft engine is shown in Fig. 4, this 
being one of the last built by Messrs. Burrell, and 
shown at the Royal Agricultural Show in 1928. 
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It | cylinders 6}-in. and 11}-in. by 12-in. stroke, 180-Ib. 


Fria. 6. 


a Pickering governor, oil-pump and a large smokebox, 
and, like the engines shown in Figs. 1 and 2, has a 


ago as 1880, and which has been gradually adopted 
by most makers. Fig. 5 shows a 8-n.h.p. compound 
general service engine, constructed by Messrs. Ruston 
and Hornsby, of Lincoln, in 1919, standing on the 
road with a threshing-machine. It is spring- 
mounted, has a Pickering governor, pump and in- 
jector and represents a useful type for either belt 
or haulage work. The slide-valves are outside the 
cylinders, where they are easily accessible, a position 
favoured by most makers to-day. Safety-valves 
having a spiral spring above each valve are fitted 
in this case, but the ordinary Ramsbottom variety 
with a central spring is the most popular. 

The classification of these engines by “‘ nominal ” 
horse-power is as old as the traction-engine itself. 
The 6-n.h.p. size has a cylinder 8-in. in diameter ; 
7-n.h.p. one of 8}-in. diameter; and 8-n.h.p. one of 
9-in. diameter; the stroke being generally 12 in. 
Users have grown so familiar with the system that 
it continues in being, although, as no account is taken 
of working-pressures which vary between 120 Ib. 
and 150 lb. per square inch in different makers’ 
single engines, the nominal horse-power is obviously 
only a very rough guide to the actual power deve- 
loped. A 7-n.h.p. engine at 150-Ib. pressure will 
develop 24 brake horse-power at 160 revolutions 
per minute, which is about the normal crankshaft 
speed of the agricultural type on belt work. Fig. 6 
represents one of Messrs. McLaren’s 10-n.h.p. com- 
pound road locomotives, built in 1920, and fitted 
with rubber tyres in accordance with present-day 
requirements. Travelling showmen have been 
among the largest users of this class of engine, not 
only for the haulage of their paraphernalia from 
place to place, but for lighting electrically or operat- 
ing various mechanical devices for popular amuse- 
ment, for which purpose a small dynamo is mounted 





10-N.H.P. Compounp Roap Locomotive; Messrs. J. anp H. 
McLaREN. 


working pressure, driving-wheels 7-ft. in diameter by 
18-in. wide, and the 8-n.h.p. engine has cylinders 
6} in. and 11 in. by 12 in., 180-lb. working pressure, 
and driving-wheels 6 ft. 6 in. by 16 in., the respective 
weights in working order being approximately 18 tons 
and 15 tons. 

(To be continued.) 








LOCOMOTIVE WORK IN FRANCE 
IN 1933—I. 


By Lorp MonkKSWELL. 


In 1933, most of the large railways in France 
continued the policy, which has now for some years 
been so prominent of accelerating their best trains. 
The fastest booked start to stop run in that 
country by a steam locomotive, omitting the 
performances of the Paris-Deauville motor car, is 
now found on the Alsace-Lorraine (State) system. 
where one train covers the 67} miles from Mulhouse 
to Strasburg in 61 min. ; several other trains of this 
administration make runs of over 60 m.p.h. 

There has also been a great deal of further progress 
on the Nord. The Paris-Orleans Company has taken 
a big step forward ; and the P.L.M., usually among 
the slower of the Great French lines, has introduced 
several important accelerations which, it is believed, 
point to many more to come. 

In carrying out this policy of acceleration the 
question of the efficiency of the locomotives has 
constantly to be kept in view. For the whole of the 
present century by far the greater number of the 
express trains in France have been worked by four- 
cylinder compound engines. These engines have 
done everything required of them, in many cases 
with brilliant success. Nevertheless there has been 
one rather serious trouble with most of the designs 
employed : when they are doing gentle, easy work, 
as all locomotives must do for part of every day on 
the road, so large a proportion of the work is done by 
the high-pressure cylinders that the work performed 





on a bracket on the front of the smokebox and 
driven by a belt from the flywheel. For constant 
haulage work compound engines have a Stes | 
advantage over the single in fuel and water con- 
sumption ; besides which they start more steadily 
and are quieter when in motion, due to the low 
pressure of the exhaust steam. Some makers fit their 
road engines with two injectors, instead of a pump 
and injector, but a pump has certain advantages in 
service. For instance, it will reduce the boiler pres- 


in the low-pressure cylinders is far too small. In 
extreme cases, indeed, the low-pressure cylinders 
and their appurtenances may act merely as a 
hindrance to the escape of the exhaust steam. The 
greater the work done, the nearer does the power in 
the low-pressure cylinders approximate to that 


|developed in the high-pressure cylinders, but it 


has for long been recognised that some method of 
more nearly equalising the work performed in the 
two sets over a wider range would be advantageous 


sure more quickly when the safety-valves begin to | With saturated steam and valve-gears of ordinar) 
blow-off amidst traffic, and is less noisy in working | design, any attempt to bring about this result, when 


than an injector. 


The engine illustrated will haul | considerably less than the maximum power is 


from 45 tons to 50 tons easily, and is regularly em- | developed, requires a cut-off in the low-pressure 
ployed conveying large boilers, &c., all over England. | cylinders so short as to choke the engine. 


Messrs. Fowler's 10-n.h.p. road locomotive has 








| de 


With the present, and yet more the prospective, 
mand for increased power, French designers 
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have decided that the choice lies between (1) im- 
proving the compound locomotive, not only so as to 
eliminate the above described defect, but in other 
ways also, and (2) designing a much improved 
simple locomotive. When the much greater 
numbers of compound locomotives employed in 
recent years in France are remembered, it is not 
surprising that, at the present time, the improved 
compound locomotive is far ahead of the improved 
simple locomotive. 

The most noteworthy of the recent developments 
in the steam locomotive in France has been the 
re-designing and reconstruction of some of the 4-6-2 
four-cylinder compound engines on the Paris- 
Orleans Railway. 

It is a curious fact that it is on a railway which 
has itself recently adopted main-line electrification 
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Power has been increased by various measures 
tending to improve steaming capacity ; by a more 
favourable timing of the valve events; and by 
providing the steam with a much easier passage 
the whole way from the boiler to the atmosphere. 

As the original boiler barrels and fire-box shells 
have been retained, it was not possible to raise 
the working pressure above 17 hectopiézes (246 Ib. 
per square inch), but the new steel] fire-boxes are 
provided with Nicholson syphons, which increase 
the evaporation and improve the circulation of the 
water in the boiler. The superheater of the Houlet 
type gives a high degree of superheat—about 720 
deg. F. to 750 deg. F. This, besides largely 
increasing the volume of the steam, is, on account 
of the resultant improved fluidity, one of the 
measures by which the passage of the steam through 
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orifices of the blast-pipe, which have a fixed diameter, 
are placed one behind the other, about 1 ft. below 
the centre line of the boiler. Above each are placed 
two petticoats and a chimney. The lower petti- 
coats are divided into funnels, and wedges lying 
across the path of the escaping steam, as it issues 
from the blast-pipe orifices, break up the jets and, 
by thus increasing their surface, increase their 
power of entraining the smoke-box gases. The 
section of the two blast-pipe orifices combined can 
be made so large, and the back pressure can in 
this way be so much reduced, that no arrangement 
for varying the size of the orifices is required. 
The engine has an A.C.F.I. feed heater. The 
weight of the engine in working order is 99} British 
tons, of which about 56 are on the coupled wheels. 
The eight-wheel tender (Nord pattern) weighs 
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Water Consumption per Draw-Bar Horse Power Hour 8-69 Litres. 


on a large scale, and which is in process of being 
amalgamated with the Midi, which has adopted 
main-line electrification upon an even larger scale, 
that this very notable advance in steam locomotive 
design has been made. In ordinary circumstances 
it is probable that the numerous improvements 
introduced in the design would have been embodied 
in a completely new engine, but electrification has 
left the Paris-Orleans Company with so many 
redundant steam locomotives on its hands that it 
was decided to make use of old material. The con- 
verted engines are of the 4-6-2 four-cylinder com- 
pound type, with driving wheels 6 ft. 4} in. in 
diameter, centres equally spaced at intervals of 
6 ft. 8} in., and equalised springs. The wheelbase of 
the engine is 35 ft. 14 in. The outside diameter of 
the last ring of the boiler is 5 ft. 6 in., the centre 
line being 9 ft. 4 in. above the rails; the grate area 
is 46 sq. ft. The high-pressure (outside) cylinders 
have a diameter of 16} in., and the low-pressure 
cylinders a diameter of 25} in. All have a stroke of 
254 in. The high-pressure connecting rods are 
6 ft. 103 in., between centres, and the low-pressure 
connecting rods 5 ft. 11 in. All these dimensions 
were those of the original engines, and have been 
retained in the converted engines, but the low- 
pressure connecting rods have been redesigned and 
their weight has been reduced. 





the pipes and cylinders is facilitated. The heating 
surface of the fire-box and syphon is 222 sq. ft. ; 
thereare 28 large and 125 small tubes with an interior 
heating surface of about 1,950 sq. ft. ; the exterior 
heating surface of the superheater is about 800 sq. ft. 

There are separate admission and exhaust valves. 
They are all of the poppet type with horizontal 
movement derived from cams on the Lentz system 
worked off ordinary Walschaérts gear. In com- 
parison with the steam distribution of the original 
engines the period of compression has been 
reduced by 5 per cent., or so, of the piston stroke 
at ordinary cut-offs, but otherwise there is 
little change in the timing of the valves. Great 
advantage is secured from the shortness, directness 
and large section of the steam ports, and the use of 
poppet valves with highly superheated steam. 
With a given cut-off, moreover, these valves allow so 
much more steam to pass so much more easily than 
ordinary piston valves or flat slide valves that not 
only is the total power of the engine largely 
increased, but pressure in the receiver can be raised 
by reducing the low-pressure cut-off and the powers 
developed in the two sets of cylinders approximately 
equalised. 

The section of all steam and exhaust pipes has been 
largely increased. The blast pipe and chimney are 
both of them double (Kylchap system). The two 





Coal Consumption per DrawBar Horse Power Hour 1-307 Kg. 
per. 3 Kg 


about 74 tons. All weights throughout this article 
are given in British, not metric, tons. 

The first engine to be reconstructed came out 
of the shops in 1931, and met with such success 
that it was then decided to reconstruct 20 more 
on the same lines but with a few further improve- 
ments (which are included in the description given 
above). The 21 engines are now numbered 3701 to 
3721. In the course of a series of trials carried out 
with the first engine, the maximum indicated horse- 
power on one occasion exceeded 3,000 for two miles 
—about 31 h.p. per ton-weight of engine. At the 
highest speeds it was easy to obtain approximately 
equal power from the low- and the high-pressure 
cylinders. 

The converted engines work for the most part 
on the Paris—Bordeaux main line between St. Pierre- 
des-Corps (the station whence a short branch runs 
to a terminus in Tours) and Bordeaux. From 
Paris to St. Pierre the line has been electrified. 
From St. Pierre the line rises to km. post 260, 
24-6 km. (15} miles). The gradients are nearly 
all 1 in 200 up, except for a dip, also at 1 in 200, 
between posts 245 and 248. From post 265 there 
is a fall at 1 in 200 all the way to post 277 (the 
Ste. Maure bank), whence there is a very gradual 
and broken ascent to Poitiers (336-6 km.), 62} miles 
from St. Pierre. 
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From Poitiers the broken ascent continues, but 
about post 359 it steepens, and hence to post 373 
the ascent averages 1 in 300, the last 9 km. of 
which are all at 1 in 200 except for rather less than 
2 level km. after post 369. After post 373 there 
are about 1} level km., 470 ft. above the sea. There 
are undulations with a falling tendency as far as 
post 405, a descent at about 1 in 250 to post 420, 
a little bit of level, and an ascent at 1 in 250 to 
post 429. Hence there is a fall at 1 in 400, which 
continues nearly as far as Angouléme (449-4 km.), 
70 miles from Poitiers. 

On a recent run, engine No. 3710 on the Rapide, 
which leaves St. Pierre at 11.38 a.m., had a train 
of fifteen vehicles, weighing 611 tons, behind the 
tender. They were ordinary Paris-Orleans Railway 
stock. Experiments made with this stock have 
shown that it has a resistance some 10 per cent. to 
15 per cent. greater than the stock of the Inter- 
national Sleeping Car Company, which is used for 
the Sud-Express. 

The ascent of 1 in 200 begins about a mile out 
of St. Pierre. With the regulator wide open and 
steam cut off at 48 per cent. of the stroke in the 
high-pressure cylinders and 45 per cent. in the 
low-pressure, speed rose to 50 m.p.h. before the 
dip from post 245, which raised it to 66 m.p.h. 
It then fell to 56 m.p.h. at the summit at post 260. 
When the maximum authorised speed of 120 km. 
(744 miles) per hour had been reached, on the 
succeeding descent steam was shut off, and about 
post 287 it was necessary to slow down for permanent 
way operations. There was a 2-minute stop at 
Dangé, and then another slack, so that 13 km. 
from post 287 occupied 16 minutes 17 seconds, 
which involved a loss of 9 mintes. Chatellerault, 
42} miles from St. Pierre, was reached in 54 minutes 
12 seconds. The 20} miles on to Poitiers were run 
in 22 minutes 24 seconds, speed rising over 70 m.p.h. 
in one place up a gentle ascent. 


The start from Poitiers is uphill; it took about | 


6 miles to reach 60 m.p.h., and speed had risen to 
67 m.p.h. before post 359, from which point 14 km. 
up 1 in 300 occupied 8 minutes 16 seconds (63 m.p.h.). 
Speed was exactly 60 m.p.h. at the summit. St.Saviol, 
32 miles from Poitiers, was reached in 34} minutes. 
The undulating stretch of 8} miles to Ruffec was 
run in 11 minutes 24 seconds start to stop, and 
29} miles on to Angouléme occupied 34 minutes 
47 seconds. This last included a loss of quite 
+ minutes, due to a bridge being under repair at 
the bottom of the dip near post 421. 

The return train from Angouléme (2.52 p.m.) 
was worked by engine 3705 and weighed 615 tons 
behind the tender. Sixty miles an hour was reached 
in 8 miles, and speed was still 60 m.p.h. at the 
summit at post 429. There was the same severe 
slack for the bridge under repair near post 421, 
which again cost quite 4 minutes. Speed was about 
48 m.p.h. at the summit at post 405, which was 
passed in 35 minutes 37 seconds from Angouléme 
(274 miles). Here 43} minutes remained for running 
the 42} miles to Poitiers, mostly downhill, so no 
serious effort could be made. Poitiers was reached 
in 77 minutes 9 seconds from Angouléme. The 20} 
slightly downhill miles to the stop at Chatellerault 
were run in 22 minutes 51 seconds. 

From Chatellerault speed had reached 60 m.p.h. 
in 5 miles, when a long slackening for relaying 
operations took place, which caused a loss of 
3} minutes, and it was only about post 286 (11 miles 
from Chatellerault) that speed had again risen to 
60 m.p.h. With steam cut off at 50 per cent. of 
the stroke in all four cylinders, speed along the 
level rose to 71 m.p.h. before the ascent at 1 in 200 
was reached at post 277. The next 12 km., all 
up 1 in 200, were run in 7 minutes 14 seconds, at 
the average speed of 62 m.p.h., and speed was 
56 m.p.h. at the summit. Steam was cut off at 
55 per cent. in all four cylinders and pressure was 
kept fully at the blowing-off point. The horse- 
power, worked out by the company’s formula, 
which is the most recent available, comes to an 
average of 2,650 for the whole ascent. This agrees 


pretty well with the details of an official trial when 
the same engine (and driver), with a load of 740 tons 
behind the tender, passed post 277 at 67 m.p.h. 
and post 265 at 52 m.p.h., the horse-power at the 
drawbar of the tender averaging about 1,750. 





ENGINEERING. 
The last 17} miles to St. Pierre were run in 
16} minutes, and the train stopped there 47 minutes 
39 seconds after starting from Chatellerault (49 
minutes allowed). Nearly all these 17} miles are 
downhill, mostly at 1 in 200. Three and a half 
minutes had been lost earlier by the permanent way 
slack. If the time lost by this slack is deducted, it 
is obvious that the train could easily have run 
downhill into St. Pierre fast enough to complete 
the 42} miles from Chatellerault in 42} minutes. 

A few days later engine No. 3712 worked the 
Sud-Express (1.37 p.m.) from St. Pierre. The 
train of five vehicles weighed 232 tons behind the 
tender. Sixty miles per hour was attained in 34 miles, 
nearly all up 1 in 200, and 66 m.p.h. at post 245. 
The succeeding dip raised it to 75 m.p.h., and then 
12 km. from post 248, averaging about 1 in 240 up, 
were run in 6 minutes 37 seconds (67? m.p.h) the 
260th km. occupying 33, seconds (66$ m.p.h.). 
The first 17} miles to post 263 were run in 17} 
minutes, and in this distance the total rise had been 
200 ft. 

Thirty-three miles had been covered in the first 
half-hour, when the point was reached where 
relaying operations made it necessary to slow down. 
Four minutes were lost in this way. For the rest 
of the way to Poitiers speed was kept very near 
75 m.p.h., and Poitiers was reached in 59 min. 
40 sec. from St. Pierre, 62} miles. 

From Poitiers a very rapid start was made, 
60 m.p.h. being reached in about two miles, mostly 
up 1 in 250. In about another 1} miles, mostly 
up 1 in 200, 70 m.p.h. was reached, and in another 
} mile down a slight incline speed was 75 m.p.h. 


| Post 344, rather more than 4} miles, was passed in 


5 minutes 52 seconds. In the first 10} minutes from 
the start, 10} miles were run. The extreme rapidity 
of this start may be illustrated by comparing it 
with the published figures of the start from Padding- 
ton of the engine of the Great Western Railway 
train which reached Swindon in one hour. Both 
engines have about the same weight on the coupled 
wheels. It is found that both ran this distance (10} 
miles) in exactly the same time, but the French 
engine, running up perceptibly steeper gradients, 
had a gross load some 50 tons heavier. It must be 
stressed that the comparison is made for the sole 


purpose of illustrating the rapidity of the French | 


engine’s start. To compare the efficiency of the 
two engines, much more precise information would 
be required. 

Post. 359, not quite 14 miles from the start, was 
passed in 13 minutes 16 seconds. For the next 
14 km. up 1 in 300 (average), the speed kept so 
close to 75 m.p.h. that at post 374, on the level 
plateau just beyond the top of the ascent, 23} miles 
from the start had been run in 20} minutes, and in 
this distance the elevation had been increased 
by rather more than 200 ft. The train was now 
a little before time, and on the easy gradients to 
post 400 speed was reduced, but then 20 km., 
almost all downhill, were run in 10 minutes 10 
seconds (73-3 m.p.h.) before the dead-slow passage 
over the bridge, which was being repaired. The 
time lost by this slack was not less than 4 minutes. 
When the summit at post 429 was passed, speed 
had recovered to 66 m.p.h., and Angouléme was 
reached in 66 minutes 46 seconds from Poitiers, 
70 miles. If circumstances had permitted the same 
speed to be maintained on the easy gradients after 
post 374 as had been kept up on the rising gradients 
before that point, the run of 70 miles would have 
been completed in 59 minutes. 

The return journey was made with the up Sud- 
Express (3-53 p.m. from Angouléme). The engine 
was No, 3721, and the train, composed of six 
vehicles, weighed 286 tons behind the tender. 
Another fast start was made, 70 m.p.h. being 
reached in about 6} miles. Post 440, a little less 


than 6 miles, was passed in 7 
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down where the road was being relaid, and there 
was some reduction of speed a little further on. 
where new permanent way was not consolidated. 
Km. 278-277, however, at the foot of Ste. Maure 
bank, was run in exactly 30 seconds (120 km. = 
74} m.p.h.), and up the 12 km. (7$ miles) at 1 in 200 
of this bank there was no reduction of speed right to 
the very summit. The engine which, like No. 3705 
on the previous occasion, had come through from 
Bordeaux (190 miles from the foot of the bank). 
steamed marvellously, the pressure gauges showing 
260 Ib. in the boiler and 245 Ib. and 72 lb. in the 
high-pressure and low-pressure valve-chests. The 
temperature of the steam was fully 400 deg. C. 
(752 deg. F.). Steam was cut off at 45 per cent. 
in the high-pressure cylinders, and 55 per cent. in 
the others. The fuel was of the kind ordinarily 
supplied to these engines. The train reached St. 
Pierre, 62} miles from Poitiers, in 59 minutes 44 
seconds. 

The Paris—Orleans Company, encouraged by the 
success of the reconstructed engines just described, 
has still more recently converted one of its 4-6-2 
engines with coupled wheels 5 ft. 11 in. in diameter 
into a 4-8-0 engine. The addition of a fourth 
coupled axle made it impossible to use the old 
fire-box shell, which was of the wide type, so a 
new boiler was designed with a deep, narrow fire- 
box, a conical ring (with a greatest external diameter 
of about 6 ft. 3 in.) next to the fire-box, and a 
barrel only 14 ft. between tube-plates; the safety 
valves blow-off at 290 Ib. per square inch. The 
machinery is of the same general type as in Nos. 
3701-3721, with steam passages still larger and 
freer. The weight of the engine in working order is 
about 105 tons. 

It is stated by the company that this engine, 
No. 4521, with 788 tons behind the tender, on trial, 
repeatedly developed well over 3,000 h.p. for several 
miles together, and on one occasion just touched 
4,000 metric horse-power (3,950 British horse-power). 
The particulars of this trial with No. 4521 between 
Angouléme and St. Pierre des Corps are given in 
the diagram on page 479. The date of this run 
was April 7, 1933. 
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Competitive Design of Steel Structures. By PETER 

Russett, M.C., and Greorcr DoweE vr. London : 

Chapman and Hall, Limited. [Price 21s. net.) 

WE have all had the experience, when referring to 
a textbook for help and information, of finding that 
the author treats the easy and obvious at length, 
but either ignores or passes over with scant ceremony 
the awkward and difficult—precisely the points on 
which we desired to consult him. Nevertheless, 
to deal exhaustively with the many subjects to 
which a comprehensive textbook must refer would 
turn the volume into an encyclopedia, and we 
think, therefore, that the alternative proposed by 
the authors of the book under review has much to 
commend it. They confine their attention to the 
design of two buildings :—a treble-span gantry 
building, 680 ft. long, and a cinema building with a 
seating accommodation of 1,000, carrying through 
the calculations in detail from beginning to end. 

In the first design particular consideration is given 
to the main gantry stanchions and their foundations, 
and also to the requisite secondary bracing ; in the 
second design the problem of the inclined girders 
(rakers) supporting the balcony is specially discussed. 

The treatise is intended to meet the needs of both 
the detailer and the young designer. The mathe- 
matical work is confined to elementary algebra 
and trigonometry, and the structural theory used 
is of the simplest kind; the authors appear to 
deprecate the use of anything more involved. They 


| rightly insist that practical and economical design 
minutes 15 seconds, | should go hand in hand with theory, and that correct 


and for the last 5 miles before the summit at post 429 | detailing plays an important part in efficient design- 


speed was 75 m.p.h. 


Two km. further on 13} miles | ing. 
had been run in 13} minutes from the start. The | 
usual slack for the bridge near post 421 was made, | therefore, the book is to be commended. 


So far as its general conception is concerned, 
Closer 


and cost 3 minutes. After this there was little to | study leads to a less favourable opinion of its con- 
be done before Poitiers, which was reached in| tents, for then the significance of the title “ Com- 


66 minutes 54 seconds from Angouléme. 


Chatellerault, 20} miles from Poitiers, was passed | below. 
|in 20 minutes; 3 minutes were lost by slowing! mitted stresses in the main framework may be 





petitive Design” becomes apparent, as will appear 
The specification generally and the per- 
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regarded as reasonable, although there are a number 
of clauses to which many engineers would take 
exception. For example, the bearing pressure on 
rivets in double shear is taken at 15 tons per square 
inch ; purlins up to 18 ft. or 20 ft. span are worked 
at 12 tons per square inch; the usual restrictions 
regarding the stress in relatively narrow compression 
flanges has disappeared ; 1: 3:6 mass concrete is 
to be used for all foundations, the permissible bearing 
pressure being taken at 20 tons per square foot. 

The compression flange of the first plate gantry 
girder considered has a ratio 1/b = 26-7; the speci- 
fied working stress is 6-8 tons per square inch; the 
actual stress is calculated as 7-01 tons per square 
inch (page 19), or, using an M/Z method (page 21), 
as 7-68 tons per square inch. This stress is solely 
due to the vertical loads plus impact (25 per cent.). 
The authors correctly remark that it is necessary 
to allow for the horizontal forces, longitudinal and 
transverse, from the crane, resulting from accelera- 
tion, &c. As an estimate of the transverse force 
which acts on the top flange of the girder, they state 
that some authorities take 20 per cent. of the lifted 
load plus the weight of the crab and tackle ; that a 
common specification is 10 per cent. of the said 
load plus crab and tackle, which is “ very near 
to the truth”; that “accepted practice” is to 
ignore the weight of the crab, and take 10 per cent. 
of the lifted load, which practice it is proposed 
to follow; but that as the maximum impact and 
transverse surge are not likely to occur simul- 
taneously, the stress on the girder due to the 
horizontal forces could be ignored. In short, the 
relatively narrow, already overstressed, top flange 
has to carry the transverse forces as best it may. 
It is true that attached to this top flange by §-in. 
bolts (presumably black bolts) at 1 ft. 14 in. pitch 
is a }-in. footwalk, stiffened on its outer edge over 
a distance of 13 ft. 4 in. by a 34 in. by 2} in. by ¥in. 
angle, which construction the authors appear to 
consider adequate to carry a bending moment of 
40-7 foot-tons. 

In a later example, another gantry girder has a 
flange 4} in. wide over 13 ft. 4 in. in span (page 55), 
and the stress due to the vertical loads, ignoring 
impact, but allowing for the transverse forces 
(10 per cent.), comes to 8-63 tons per square inch 
(page 55). The authors admit that this stress 
“seems high,” but consider it justifiable. 

In another case, the ratio 1/b is 64:1. The 
lateral deflection of the compression flange is 1-18 
in., but it is supposed that the tension flange will 
reduce this by 25 per cent. The authors admit 
that some designers would consider the beam as too 
slender. We need only remark that it would be 
prohibited altogether by most building codes. 

These methods form the keynote of the “com- 
petitive designing’’; many more such examples 
from the book might be given. A slightly inade- 
quate section is chosen; we are told, as on page 55, 
that it ‘‘ would undoubtedly be used in competitive 
design,” and a more or less plausible argument 
is adduced to bridge the gap between the com- 
mercially desirable and the theoretically necessary. 

The treatment throughout the book is quite 
conventional, and the authors resolve all difficult 
questions by simply stating an approximate solu- 
tion which they consider adequate, or else ignore 
the difficulty. For instance, they state that when 
two or more purlins occur between the panel 
points of a rafter, an exact determination of their 
effect on the rafter involves tedious calculations 
which they are endeavouring to avoid ; and that a 
practical solution is to assume that the rafter is a 
uniformly-loaded beam with partially-fixed ends, 
ind to take the bending moment as WL/12. On the 
next page the same rafter is considered as a strut. 
The authors remark that ‘on axis YY the purlins 
provide a certain amount of restraint in position, 
but not in direction (the italics are ours); the strut 
will therefore be taken full length with fixed ends,” 
.€., perfectly fixed in both position and direction. 
In nearly all cases, unjustifiably favourable assump- 
tions are made regarding the end condition of 
struts, and some of the theoretical discussions on the 
effect of eccentricity are at least questionable. 

The book is well produced, the figures are well 
drawn, the text is clear, and some useful data and 


“concessions in the interests of economy. . 
made in the loading conditions’ (page 152), and 
the constant attempt to justify theoretically 
inadequate scantlings, which the authors designate 
“competitive designing,” have greatly reduced 
the value of an otherwise useful treatise. 

We have dealt somewhat at length with the design 
methods of this book, because they raise a wider 
issue than its merits as a treatise, particularly 
in view of the demands in some quarters for freedom 
from the restrictions of building codes. We are 


mended to young designers as “of value in the | 
production of designs which should stand every 
chance of being accepted in commercial competi- 
tion.” Accepting these statements, we think that 
the book might certainly be considered as an argu- 
ment in favour of a reasonable building code, 
impartially but strictly administered. We suppose 
that there are few firms of repute which have not | 
suffered at some time or other from less scrupulous | 
rivals who are adepts in the art of competitive | 
design. 


Technical Thermodynamics. By Prof. Dipl.-Ing. W. 


Scutie. Translated by E. W. Geyer. London: 
Sir Isaac Pitman and Sons, Limited. [Price 40s. net.]} 
Tuis book is a translation of Volume I of Schiile’s | 
Technische Thermodynamik, and the translator | 
is to be congratulated on the result of his painstaking 

efforts to make this well-known German text- 

available to British readers unable to make use of | 
the original. The German method of presentation | 
is rather different from that to which we are| 
accustomed, and the translator has preserved this | 
difference, resulting in thermodynamic problems | 
being presented from what will be to many readers 


told that these are the methods adopted by the | 
leading competitive designers, and they are recom- | 


| 
.| are German, the originals of which may be difficult 


| to consult. 





By N. F. Bup@en. London: 


| Aluminium and its Alloys. 
[Price 15s. net. } 


Sir Isaac Pitman and Sons, Limited. 


Secondary Aluminium. By Ropert J. ANDERSON. 
London: Chapman and Hall, Limited. [Price 42s. 
net. ] 


Tue literature of aluminium and its alloys continues 
| to grow at a rapid rate, and any text-books helping 
|to keep readers abreast of the times are to be 
'welcomed. Although remarkable developments 
have occurred in recent years in relation to the 


casting and conditioning of aluminium, there 


| appears to be little development in the process of 


reduction of the metal from its oxide. The advance 
in the composition of its alloys,. their mode of 
casting, working and subsequent heat treatment, are 
the results of discoveries of the last twenty years, 


|and the information about these processes is, 


unfortunately, contained in numerous widely- 
scattered periodicals and in the proceedings of 
scientific societies, so that the present volumes are 
welcome aids to the application of existing know- 
ledge to the needs of industry and research. 

The book by Dr. Budgen is the result of close 
contact with the latest technical developments in 
the aluminium industry, and contains a résumé in 
the space of its 273 pages of the major matters in 
connection with the use of aluminium. Sections of 
the book are devoted to a comprehensive and 
accurate treatment of the data on aluminium and its 
alloys, and of the processes employed in the works. 
These include the manner of founding, rolling, 
drawing, forging, and heat treatment. Aluminium 
alloys, in view of their properties and complexity, 
are materials which have been greatly improved by 
the scientific control of conditions, and without the 
continued use of these modern methods the results 


a new angle. |obtained are very uncertain. In particular, we 

The non-German reader must be prepared for the | should mention the author's summary of die- 
rather nationalistic tendencies of the book, and | casting methods, although he has been too limited 
will doubtless be inclined to debate such statements | in space to do more than give a brief account of 
as those which indicate that the latest and most) the questions of degassing by volatile chlorides, 


exact tests on the properties of steam have been | 
carried out in the various German technical labora- | 
tories which are enumerated, or that Mayer estab- 
lished the mechanical equivalent of heat. 

The first six chapters are devoted to the laws of 
gases and the combustion of fuel. In connection | 
with the latter subject, the combustion triangle is 
treated very fully, while the extensive graphical 
treatment of various thermodynamic problems 
should prove interesting. In the section, relating to 
theoretical cyclic processes, one notices the omission 
of the Atkinson and Joule cycles, which are 
of importance when dealing with the purely theoreti- 
cal aspect of the subject. With regard to the 
properties of steam, the author still retains the 
sensible + latent heat form for the total heat 
instead of the more modern and thermodynamically 
consistent form of enthalpy, which allows for the 
feed-pump energy. Here and there this older 
treatment will be apparent ; thus with reference 
to calorific value, the author insists dogmatically 
on the importance of the lower value, and such | 
sentences as “there is no question therefore of | 
being able to use this heat (latent heat of water} 
vapour) in steam boilers” makes curious reading | 
in this day of the Velox boiler. Another minor | 
point of criticism refers to the choice of symbols ; | 
thus the symbol H, even with different subscripts, | 
used successively to represent Calorific Value, the | 
weight of Hydrogen and Total Heat, makes the | 
text difficult to read, while the work would be of | 
greater use for reference purposes if more fully | 
indexed. 

To those interested in the flow of gas and vapour | 
through pipes and nozzles, a perusal of Chapter LV | 
should prove to beof value. Thissection, together 
with that dealing with the properties of vapour, 
contain a great deal of up-to-date information, 
and many references to relevant research are given. | 
The book is essentially one for the honours | 
student or research worker; for the former it} 





and of the elimination of major shrinkage defects. 
Dr. Budgen concludes with a chapter on the protec- 
tion of aluminium alloys against the corrosive action 


| of service conditions, and of the factors which lead 


to accelerated attack. 

As indicated by the title, an uncommon one in 
this country, the volume by Dr. Anderson is largely 
concerned with the recovery of scrap aluminium, 
but it also contains a store of collected information 
of interest to both foundrymen and machine-shop 
managers. The information contained in his book 
should assist in the elimination of waste and the 
utilisation of scrap metal and by-products which 
occur in foundries and factories. The work should 
prove to be of great assistance in helping to remove 
the disfavour which is attached to the use of 
remelted scrap aluminium, but it is clear that 
great variation in the quality of recovered scrap 
metal is possible, and that unless care is taken 
a high-grade metal is not likely to result. A large 
part of the book is devoted to the economics of the 
process and to the sorting and remelting plant and 
furnaces, which have been specially devised for 
treating metal. This does not coalesce on melting, 
on account of the highly refractory nature of the 
oxide film. A commendable index has been provided 
to both the subject matter and to authors, together 
with a selected list of authors of original papers. 
The thoroughness with which this book has been 

repared is such as to give it a wide use, and users 
of ingot metal would do well to refer to the practice 
mentioned in the course of its 563 pages. These 


| works by Dr. Budgen and Dr. Anderson can be recom- 


mended to all engaged in the use of aluminium 
and its alloys as a material for plant construction, 
as well as to those actively engaged in the founding 
and preparation of the metal. 


Diesel Reference Guide. By Juitvs RosBi0om. 
City, N.J.: Industrial Institute, Inc. 


Tue thoughtful British engineer readily recognises 





Jersey 











may be regarded as a suitable addition to his| the differences between engineering practice in the 
standard English text-books in order to broaden | United States and in this country, and realises that 
his outlook, while the latter reader will find its | these differences are the results of the quite different 
numerous references useful. It must be remem-| geographical, economic, and psychological circum- 





tables are included, but we consider that the 





bered, however, that practically all these references | stances in the two countries. In this country, with 
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its traditional systems of engineering apprenticeship 
and training, emphasis is laid upon an ordered 
development in all things ; in America, by contrast, 
the extremely rapid industrial development has 
produced a demand for quick results, however 
these may be obtained. The differences are also 
to be seen in the field of technical literature and 
even extend to text-books, and an American book, 
such as the Diesel Reference Guide, by Julius 
Rosbloom, should naturally be judged with regard 
to the special circumstances of the readers for 
whom it is primarily intended. 

As its title would indicate, this book is a compila- 
tion intended as a work of reference, and the ex- 
tremely high standard attained in existing American 
books of this character—the Smithsonian Tables, 
for instance, spring to mind—lead the reader to 
expect a work of similarly high value; but the 
uneven quality of the material, as well as its un- 
satisfactory arrangement, render it necessary to 
place this work on a much lower level. The form 
and style of the book—the publishers having done 


their part well—gave the author an opportunity | 
of producing a valuable contribution to the literature | 


in this field, but the ‘esults, unfortunately, are 
such that the book is inferior to many existing 
works, 

A reference book cannot be expected, in the 
ordinary way, to deal rigorously with whys and 
wherefores, but in this case, space has been allowed 
for a wider treatment than is usually possible, and 
this space has been filled with a collection of bald 
general statements, unconnected with any special 





jof cylinder temperature upon power generation is 
considerable. 


the gain due to reduced heat losses. 


generally increase with the increase in temperature.” 
Such statements—the italics are ours—as these 
may mean anything or nothing, and detract con- 


conception and scope had a good deal to recommend 
it. 

Starting with two chapters of theory, and dealing 
next with principles of construction and operation, 





sories, bearings, 
compressors, oil storage and piping systems. 


this is followed by questions of the applications of 


and this part of the book concludes with rules and 
regulations of supervising institutions and tables of 
data of various kinds. An additional section gives 
a directory of the world’s foremost manufacturers of 
| Diesel engines, &c. 

The main part of the book comprises some 300 
|quarto pages, giving the author opportunity of 
properly developing his subject, but, as stated 
earlier, the quality is extremely uneven. The 
theoretical part consists merely of definitions that 
are only of value to a reader already familiar with 
the principles of the sciences dealt with, and the 
chapters dealing, respectively, with the principles 








siderably from the value of the book, which in its| Hvid-injection types of oil engines. 
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“Constant Volume Cycle” is defined and discussed 


The indicated horse-power decreases | in the following terms: “* The term constant volume 
with increase of temperature, because the reduction | cycle determines the maximum expansion at which 
of combustible substance far more than outweighs | the full charge of fuel is ignited, at a period during 
In general| which the piston is practically stationary, and 
practice, the brake horse-power and overall economy | resulting in a rapid increase of pressure. 


“The constant volume cycle is a fundamental in 
gas engines, and low-compression engines, including 
all engines using the pre-ignition system, such as 
The general 
expression volumetric efficiency is commonly used as 
| a measure of constant volume cycle performance.” 
| The italics are the author's. The ingenious 
| definition of volumetric efficiency would, from an 


the author follows with chapters covering such | engineering student, be quite an attractive “howler,” 
matters as manceuvring, instruments and acces-| and this, unfortunately, is no isolated example. 
fuel and lubricating oils, air | Mixed, however, with such paragraphs are others of 
All| distinct usefulness, but, with so many false state- 


ments the book cannot be considered reliable. 


oil engines to stationary and transport purposes, | That such looseness of treatment and even ignorance 


on the part of the author should have been permitted 


|in a book of such dimensions is very regrettable, 





case, which are vague or even incorrect when | of construction and operation again give a succession | 


These are too numerous 
A separate 


given a special application. 
for more than one to be given here. 


of independent paragraphs, each dealing, without 


| . . . . 
logical argument, with one special point. Some of 


paragraph is headed, “Influence of Temperature | the statements are so incorrect as to be almost 


on Engine’; this reads as follows—‘ The influence 


humorous. 


| applications. 





and the publishers deserve sympathy for the poor 
support given by the author to their efforts, other- 
wise quite praiseworthy. 








Ropot Rust PREVENTIVE.—We have received from 
Messrs. Fletcher Miller, Limited, Alma Mills, Dukinfield, 
Manchester, a copy of a folder recently issued by them 
and dealing with their Rodol rust preventive. This 
preparation, it is explained, yields a transparent protec- 
tive film which remains slightly greasy during long periods 
and does not dry and flake away. It is claimed, moreover, 
that it penetrates every crevice of the article treated, 
thus sealing it effectively against all rusting influences 
It is most tenacious even to mirror-finished surfaces. 
and, being chemically inert, will not discolour or attack 
the metal. The product is supplied in 12,different 
grades, liquid and solid, for dip, spray, brush, or smea! 
We understand that all grades may be 
easily removed with a cloth moistened with paraffin 
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the ends of the fall are connected each to one of the 
crab drums, so that the full effect of the two drum- 
drives is applied to the lift. The crab is carried on 


Two overhead travelling cranes recently supplied | eight travelling wheels and is fitted with a 99-h.p. 


to a steel works in the U.S.S.R. by Messrs. Maschinen- 
fabrik Augsburg-Niirnberg A.-G.. of Nuremburg, 
Bavaria, are illustrated in Figs. 1 to 6 on this and the 
pposite pages. The cranes, which serve a 15,000-ton 
hydraulic forging press, each have a lifting capacity of 300 
tons and are claimed to be the largest of their class ever 
built. In the handling of large billets, the two cranes 
are used together, each supporting one end of the work 
in the manner shown in Fig. 2. The span between 
centres of the track rails is 98 ft. 6in., and the height of 
lift 92 ft. The main girder of each crane is, as shown 
in Fig. 3, built up of three members. Two of these, 
shown on the left, are box girders on which a main 
‘rab, with a lifting capacity of 300 tons, runs. The 
third member is a lattice girder, shown on the right, 
and on this and on the near edge of the centre box 
girder a 100-ton auxiliary crab runs. The three-part 
main girder travels on ten double-flanged track wheels, 
which run on rails secured to girders built into the 
walls of the shop, as shown in Fig. 1. Two traversing 
motors, each of 174 h.p., are fitted, giving travelling 
speeds up to 131 ft. per minute. 

The main crab, a view of which is given in Fig. 4, 
is fitted with two drums, each driven by a 174-h.p. 
motor. The drums support an eight-sheave pulley 
block, which gives lifting speeds of from 6 ft. 6 in. 
to 8 ft. a minute for the main load. A view of the 
pulley block, which is 14 ft. 9 in. overall in height and 
weighs 17 tons. is given in Fig. 5. As shown in Fig. 1, 


| which can be seen in Figs. | and 2. 
chain-sling by means of which the bloom is supported, | 








motor, which gives it a traversing speed of 98 ft. a 
minute. During forging operations, the eight-sheave 
block carries a self-contained vertical electric winch, 
This drives the 


and rotated, under the forging ram. As shown in 
Fig. 2, the two cranes are employed for this operation, 
each supporting one end of the bloom. 

A view of the vertical winch loaded on a railway 
wagon for despatch to Russia is shown in Fig. 6. It 
is built-up of steel plate and sections, and incorporates 
an electric motor which drives the chain sprockets 
through worm and spur gearing, giving the chain-sling 
a speed of 16 ft. a minute. The connection between 
the winch and the crane hook is through a spring 
suspension. The auxiliary crab is of the two-drum 
type, generally similar to the main crab. It is fitted 
with a single lifting motor of the same size, 174 h.p., 
as the two motors on the maincrab. The crab, which is 
capable of lifting weights up to 100 tons, is fitted with 
a four-sheave pulley block, which gives lifting speeds 
up to 14 ft. 9 in. a minute. It has four track 
wheels and is fitted with a travelling motor of 25 h.p., 
giving it traversing speeds up to 98 ft. per minute. 
The auxiliary crab is conveniently used for trans- 
porting the blooms to the forging press, but the arrange- 
ments of the crane permit of the main and auxiliary 
crabs being used together when exceptionally heavy 
loads have to be dealt with 
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The control station of the crane is situated at the 
base of a long suspended lattice frame extending 
|downward from the main girder, the arrangement 


| 
| 





giving the crane operator a clear view of the forging 
operation. The suspended chain-sling winch is also 
controlled from this position, power being supplied 
to the motor of this winch through flexible cables. 
In addition to this control station carried by the crane, 
arrangements are also made for alternative control 
from the floor level operating through trolley wire con- 
nections. The whole of the gears throughout the crane 
are machine-cut, the large spur wheels being steel 


|castings and the pinions being formed from solid 


forgings or rolled-steel blanks. The weight of each 
crane, without the pulley block and suspended winch, 
is 500 tons. For the details of this interesting equip 
ment we are indebted to Dipl-Ing. Riedig, of Dresden. 








Coorrer’s Hit. WAR Memoriat Prize.—Founded by 
members of the Royal Indian Engineering College, 
Cooper's Hill, in commemoration of members of the 
College who fell during the war, the Cooper’s Hill War 
Memorial Prize and Medal is awarded annually by the 
Institution of Civil Engineers, and triennially, in turn, by 
the Institution of Electrical Engineers, the School of 
Military Engineering, Chatham, and the School of 
Forestry, Oxford. The prize, which consists of a bronze 
medal, a parchment certificate of award, and a money 
prize amounting to about 20l., is awarded for the best 
paper on a professional subject selected by the Council 
making the award The triennial award falls this year 
to the Council of the Institution of Electrical Engineers, 
who have selected 12 subjects, ranging from ‘“‘ The Use 
of Electricity in Public Works” to “ Television,” and 
corporate members of the Institution who are under 
thirty-five years of age on January 1, 1934, are invited 
to submit for consideration a paper on any one of the 
subjects. Papers should reach the secretary of the 
Institution, Savoy-place, Victoria-embankment, London, 
W.C.2, not later than October 1, 1934 
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LABOUR NOTES. 


A WEEK or two ago the employers’ representatives 
on the National Joint Council for the electricity supply 
industry proposed that the wage cuts in operation should 
be restored, provided that the various district wage 
claims were withdrawn. The trade union representa- 
tives recommended acceptance of the offer, and at a 
meeting of the National Joint Council, in London last 
week, it was announced that practically all the area 
councils had agreed. According to an official report 
issued at the close of the meeting, one or two area 
councils had not yet given a definite reply, but it was 
intimated by the employers’ side that they would 
eventually fall into line with the others. There will 
thus be a general restoration of the cuts in all districts 
from the first full pay period in May. 


A deputation from the General Council of the Trades 
Union Con had an interview, in London, last week, 
on the subject of working hours, with Sir Henry Better- 
ton, the Minister of Labour. They invited him to 
consider the possibility of legislative action with the 
object of abolishing extended overtime and week-end 
working, which were now, they said, common in various 
parts of the country. By the abolition of these 
practices, it was argued, it would be possible to find 
employment for many thousands of men and women, 
and, thereby, effect a lange saving in unemployment 
payments. The Government were also asked to sup- 
port the proposed convention for a 40-hour working 
week, which will come before the International Labour 
Conference in June. Sir Henry Betterton said, in 
the course of his reply, that the Government were 
of opinion that a convention on the lines suggested 
at Geneva was impracticable. The question of the 
duration of the working week might be dealt with 
nationally or internationally, but it must be dealt with 
industry by industry in the light of the special charac- 


teristics of each. 





In reply to local demands for the scrapping of the 
industry's negotiating machinery, the executive of the 
Amalgamated Society of Woodworkers say :—‘‘ Such | 
a step would mean a reversion to the old expensive 
and barren method of local struggles which left the 
vut-districts with conditions and wages far inferior 
to that of the industrial centres. In spite of defects, | 
the present method is slowly but surely bringing about 
uniformity of conditions for all woodworkers in Great | 
Britain, Wages, fixed according to the grade in which 
the areas are placed, are being levelled upwards, | 
both by the reduction in the number of grades and 
by transference of districts to higher grades. The 
number of grades has been reduced from thirteen to 
nine, and many grades have increased their wages 
rate by 2$d. an hour since the National Joint Council 
first got to work.” 


At the end of March, 21,241 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
‘signing the books,” as compared with 21,239 at the 
end of February. The number of members in receipt 
of superannuation benefit fell from 2,267 to 2,265, 
and the number in receipt of sick benefit from 784 
to 780. In February, the expenses were 3,009/. 8s. 11d. 
in March—which had to bear five weeks’ outlays 
they were 3,713/. 18s. There was a net decrease in| 
the membership of 92. } 


The Ministry of Labour Gazette states that among | 
workpeople insured against unemployment in Great | 
Britain and Northern Ireland, the percentage unem- 
ployed was 17-3 at March 19, 1934, as compared | 
with 18-2 at February 19, 1934, and 21-9 at March 20, | 
1933. For males alone, the percentage at March 19, 
1934, was 20-1, and for females, 9-8. At February 19, 
1934, the corresponding percentages were 21-0 and 
10-7, and at March 20, 1933, they were 25-1 and 13-7. 


~~ 


At March 19, 1934, there were 1,796,787 persons 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 84,745 
less than a month before, ind 373,465 less than a vear 
before. The total included 1,495,144 men, 44,933 
boys, 220,260 women, and 36,450 girls. It was made 
up of 534,357 insured persons with claims for insurance 
benefit, 927,167 applicants for transitional payments, 
204,558 other insured persons not in receipt of benefit 
or transitional payments, and 130,705 uninsured 
persons. 


There were registered as unemployed in Great 
Britain 222,747 men, 4,193 boys, 82,592 women, and 
3,090 girls who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. 
total of 312,622 was 28,27 


The 


5 less than a month before, 


| of the month. 


| nearly 180,000 workpeople. 
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and 190,755 less than a year before. It included | conditions in the British coalfield, it was extremely 


fit, 22,510 applicants for transitional payments, and 
19,595 persons not in receipt of benefit or transitional 
payments. up 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain 90,399 men, 86 boys, 1,671 women, 
and 12 girls; these are largely employed in dock 
and harbour service. The total of 92,168 was 3,312 
less than a month before, and 10,387 less than a year 
before. It included 64,987 insured persons with claims 
for insurance benefit, 26,380 applicants for transitional 
payments, and 801 persons not in receipt of benefit 
or transitional payments. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in March resulted in a decrease of about 6,420/. in the 
weekly full-time wages of 64,600 workpeople, and in an 
increase of 251. in those of 650 workpeople. Of those 
affected by decreases in wages, the great majority 
were workpeople engaged in hosiery manufacture 
in the Midlands, whose cost-of-living bonus was reduced 
under the operation of a sliding scale agreement. Other 
groups who sustained decreases included workpeople 
in the aerated waters trade in Scotland, hosiery finishers 
at Nottingham, and certain classes of male workers 
in the ready-made and wholesale bespoke tailoring 
trade in London. The principal group of work- 
people whose wages were increased were the lower- 
paid workers at ironstone mines in Cleveland. During 
the first three months of 1934, the changes recorded 
have resulted in a net increase of nearly 8,800/. in 
the weekly full-time wages of about 181,000 work- 
people, and in a net decrease of nearly 8,7001. in those 
of about 91,000 workpeople. 





The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
March, was 45. In addition, 11 disputes which began 
before March were still in progress at the beginning 
The number of workpeople involved 
in all disputes in March (including workpeople thrown 
out of work at the establishments where the disputes 
occurred, though not themselves parties to the disputes) 
was about 15,000, and the aggregate duration of all 
disputes in March was about 106,000 working days. 


In the course of its review of changes in rates of 
wages in 1933, the Ministry of Labour says that while 
the wages of the great majority of workpeople remained 
unchanged, the decreases outnumbered the increases 
among the small proportion whose rates were altered. 
The net effect was a reduction during the year of 
about one-half of 1 per cent. in the average level of 
full-time rates of wages. Agricultural labourers, 
Government employees, domestic servants, shop assis- 
tants and clerks are excluded from the reckoning. 
The changes reported resulted in an aggregate net 
decrease, estimated at rather more than 82,0001., in 
the weekly full-time rates of 894,000 workpeople, and 
in a net increase of a little over 17,000/1. in those of 
Nearly three-quarters of 
the changes were affected by some kind of sliding 
scale, mostly cost-of-living sliding scales. 


Of the 180,000 workers who received increases, 
100,000 were accounted for by the iron and steel 
industry, in which wages fluctuate in accordance with 
selling prices. Of those whose wages were reduced, 
nearly 500,000 were building trade operatives, nearly 
80,000 were bleaching, dyeing, printing, and finishing 
operatives, 60,000 were workers under textile trade 
boards, 20,000 were lower-rated railway employees, 
and 27,000 workers in the clothing trades. There 
has been a net fall in wage rates in every year since 
1920, except 1924 and 1927. The changes in working 
hours recorded show that 2,500 workers had their 
week increased by an average of about an hour and 
a quarter, while that of 12,500 workpeople was reduced 
by slightly more than three hours. 


The Coal Mines (Minimum Wage) Act (1912) Amend- 





ment Bill was talked out when it came up for second | 


reading in the House of Commons on Friday last week. 
The measure sought to provide that the minimum 
rate of wages of underground and surface workers in 
coal, ironstone, shale and clay mines should in no 
case be less than the rate paid on July 31, 1914, plus 


an amount equal to the percentage increase in the | 


cost of living since that date. In the course of the 
debate, Mr. Ernest Brown, the Secretary for Mines, 


said that he doubted whether the Bill would achieve | 


the end in view. 





| 270,517 insured persons with claims for insurance bene- | difficult to adjust the problem in terms of a Bill that 


applied to the whole country. The Bill would enact 
that Parliament itself, which had always held itself 
to be an unsuitable instrument for the purpose, should 
fix minimum wage rates all over the country without 
reference to the earning powers of the pits. Parliament, 
in the present structure of society, could not provide 
the wages. What was wanted to amend the Act was 
not something on paper, but something that would 
meet the varying conditions in the coalfield. To give 
effect to the Bill would involve endless complications 
and difficulties. He could not ask the House to giv: 
it a second reading. 





Miners, who are usually employed as underground 
workers, are invited to make application for two 
Founders’ Scholarships offered by the Governing 
Council of Ruskin College. The scholarships will be 
tenable at Ruskin College for the college year beginning 
on October 1 next, and ending on July 6, 1935, and 
will be of the value of 135l. each (1001. college fees, 
inclusive of board, lodging and tuition, and 35/. for 
the students’ personal expenses). The scholarships 
will be awarded as the result of examinations to be 


taken in the candidates’ own localities. Candidates 
should be between the ages of 25 and 35. Forms of 


application may be obtained from Mr. F. Smith, 


Ruskin College, Oxford, until June 2. 


Writing in the April issue of The Record, the organ 
of the Transport and General Workers’ Union, Mr. 
Ernest Bevin says that a few years ago he took the 
view that if the workers could hold on to their wage 
standards, they would compel, by the sheer force of 
that action, a complete change in the structure of 
industry and the State. “‘ There have been times,” he 
continues, “‘ when it has been impossible to do this, 
but in the main that has been our policy. The old 
system of the bankers and the financiers was to make 
humanity fit their requirements. As a trades union 
movement we have been trying, and with some amount 
of success in this country at least, to make the financial 
and industrial system meet the requirements of 
humanity—to be its servant instead of its master. In 
this process of change, there must be a tremendous 
drive towards converting money and the hitherto purely 
profit-making institutions into those of services where 
the motive power behind them is an entirely different 
one—where the first consideration is: What is the 
maximum service we can render to the community 
and what are the highest possible standards that can 
be maintained for those employed? ... What 
done during the next five to ten years will determine 
the kind of order or State the people will live in for 
the next fifty years.” 


1s 


The April issue of the Journal of the American 
International Association of Machinists declares that 
it is not due to any oversight on the part of that 
organisation that “the Labour provisions of many of 
the codes for machine industries, and those employing 
metal trades craftsmen, are unsatisfactory to the skilled 
craftsmen employed therein.” ‘* From the very begin- 
ning of N.R.A.,” the editor says, “the I.A. of M. has 
had three representatives assigned to code work. 
These representatives . . . have left no stone unturned 
in an effort to influence the various code committees 
with whom they have come in contact .. . to write 
Labour provisions into codes that would prove satis- 
factory to organised labour. Time and again have they 
protested, without avail, against the ambiguous lan- 
guage contained in many codes.” 





The codes for the Motor Vehicle Retailing Trade, the 
Wholesale Automotive Trade, and the Motor Vehicle 
Storage and Parking Industry provide, it is stated, 
for a 44-hour week and unlimited hours for some classes 
of employees. That for the Motor Vehicle Retailing 
Trade, which resulted, it is asserted, in lowering the 
wages of mechanics, instead of contributing anything 
to the success of N.R.A., has had the opposite effect. 
“It would have been much better for N.R.A. and the 
workers,” the editor of the Journal writes, “ had it 
never been approved, and the I.A. of M. intends to do 
everything in its power to have it revised, so that the 
unfair practices made possible by its provisions shall be 
discontinued.” 


Official statistics have been published in Italy giving 
the average monthly percentage of workers employed 
for more than the normal working hours during the 
past three years. In 1931, this monthly average was 
11-2 per cent. ; in 1932, it was 8 per cent. ; and in 1933, 
it was 8-5 per cent. The average monthly figure for 
those on short time was 24-2 per cent. in 1931, as 
compared with 28-4 per cent. in 1932, and 20-8 per cent. 


Having regard to the divergence of! in 1933. 
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heat-treatment of metals, specimen-polishing machines, 
microscopes, a camera for microscopic work, pyro- 
meters and apparatus for the determination of cooling 
curves. The new building also includes two large 
}and well-lit drawing offices, two lecture rooms, four 
staff rooms, and a store room. 

In 1931, the Department of Engineering was divided 
into two branches, the one devoted to civil and mech- 
anical engineering and the other to electrical engineer- 
ing. The head of the civil and mechanical ——— i 
department is Professor C. H. Bulleid, O.B.E., M.A., 
who is also Dean of the Faculty of Applied Science, 
while the Chair of Electrical Engineering, which was 
established in 1933, is occupied by Professor H. Cotton, 


ENGINEERING LABORATORIES AT 
UNIVERSITY COLLEGE, NOTTING- 
HAM. 


THE new civil and mechanical engineering labora- 
tories at University College, University Park, Notting- 
ham, were opened on Saturday afternoon, April 21, 
by Alderman J. N. Derbyshire, J.P., vice-chairman 
of the Nottinghamshire County Education Committee. 
The inauguration of the new premises, which contain 
hydraulics, materials and structures, concrete and 
cement, metallurgy, and surveying laboratories, 
virtually completes the transference of the Faculty 
of Engineering from the old Applied Science Depart- | 
ment buildings in Shakespeare-street, to the main | M.B.E., D.Sc. Full-time courses, extending over three 
college buildings at University Park. It is interesting | years, are available in civil, mechanical and elec- 
to recall that University College was opened in 188] | trical engineering, and lead to the Degree of B.Sc. 
by the Nottingham Town Council to provide for the | (Engineering) of the University of London, and to 
Midlands advantages given by Owens College to the | diplomas awarded by the College. In addition, part- 
Manchester area. The Victoria University had been | time courses are provided for the purpose of preparing 
founded in the previous year. Nottingham started | candidates who desire to take the examinations qualify- 
with four professors only, and no principal, the pro- | ing them for the associate membership of the oe 
fessors acting as principal in turn. One of the first | engineering institutions. Facilities are also provi 
of the professors was Dr. William Garnet, who came | for research work and study leading to the M.Sc. 
to the Chair of Mathematics and Physics from Cam- | (Engineering) Degree of the University of London. 
bridge, where he had been Clerk Maxwell’s right-hand, 
and who afterwards did great things in establishing 
technical education in Durham University, and in 
we ye on a soundly organised footing C.B.E 
under the London County Council. A department of | . : 
mechanies and engineering was instituted at Notting- | ,, W# note with regret the death of Mr. George Henry 
ham in 1884, and six years later a separate depart- | Banister, which occurred at his home in Sidcup, Kent, 
ment of engineering was established and a Chair of | 2” April2. A former director of the Naval Construction 
Engineering founded. With the gradual growth of the Works of Messrs. Vickers Limited, at Barrow-in- 
department, the premises in Shakespeare-street were | Mr. Banister was the youngest son of the late 
becoming inadequate, and it was decided to erect new | Mr. W. Banister, J.P., of Devonport, and was born at 
engineering buildings at University Park, an estate | Woolwich on June 21, 1856. January, 1871, he 
presented to the authorities by the first Lord Trent. | entered the Royal Carriage Department, Royal Arsenal, 
Building operations were commenced in 1930 and the | Woolwich, as an engineer apprentice under the late 
recently-completed engineering department, which occu- | Mr. H. J. Butter. Upon concluding his apprenticeship 
pies a separate block at the back of the main college | ™ 1877, he was appointed engine fitter, meanwhile, 
buildings, is modern in conception and design and well | S°"tinuing his studies at science classes, gaining a 
equipped, while ample space is available for future | bronze medal for the highest-placed student, and, in 
extension. 1882, a Whitworth Scholarship. In this same year he 

Portions of the buildings have been finished and | was placed in the drawing office, successively -_ 
occupied for some time. The heat-engines laboratory, | draughtsman, leading designer, and assistant chief 
boiler house, and power house were opened on July 9, | wagey > gene ° oo Se ee he - 
1930, while the electrical - engineeri i om, az mabeapeas » =n 

a a See | 1890 he proceeded to Jarrow-on-Tyne to parey the 
|establishment of an ordnance works there, under 


were inaugurated on July 16, 1932. Illustrated descrip- 
Colonel English, R.E. This position, however, he held 


tions of these appeared in ENGINEERING, vol. cxxx, 
| only a very short time, having been invited in May, 








| THE LATE MR. G. H. BANISTER, 








page 52 (1690), and vol. cxxxiv, page 94 (1932). For 
the sake of completeness, however, we reproduce, ree - “ 
on page 490, two additional photographs of bhtecheiiee 1890, to take up the position of qoetans mechanical 
with which we have already dealt. Fig. 1 shows the | C™&meer, Royal Carriage Department, Woolwich, on 
heat-engines laboratory, and Fig. 2, the alternating- | the retirement of Mr. Butter from that position. In 
current laboratory. The plant in the heat-engines this capacity he had full charge, under the Superin- 
laboratory includes a 60-kW British Thomson-Houston | tendent of the Factory—a post held by a military 
turbo-alternator furnished with Worthington-Simpson | °Micer—of designs, engines, boilers and machinery, 
condensers and pumps, a horizontal Ruston and | the works then employing from 2,800 to 3,000 —_ 
Hornsby steam engine, a Petter two-stroke oil engine, | Mr. Banister left the Government service in 1901 
a National gas engine arranged for operation with to join Messrs. Vickers Limited, as manager of their 
either producer or town gas, a petrol engine with Froude | °'dnance factory at Barrow-in-Furness. Nine years 
brake, a high-speed vertical compound steam engine, | !@ter he was appointed a special director and during 
an ammonia refrigerating plant, and a two-stage the years 1914-1918 took an active part in the manufac- 
air compressor complete with instruments for air | ‘te of war material for the Army and Navy. For his 
measurement. The alternating-current laboratory con- | S°TVices to his country he was made a C.B.E., in 1918. 
tains motor-generator sets of several types, alternating- | Mr. Banister retired in 1923 and came down to Sidcup 
current motors and a comprehensive selection of | live. He was elected a member of the Institution of 
static transformers. The equipment which we have | Mechanical Engineers in 1892, and of the Institution of 
briefly enumerated above was dealt with in greater | Civil Engineers on December 6, 1898. 
< ail in our two previous articles. 

Turning now to the laboratories opened last Saturday, 
the plant installed in the hodbaalion laboratory, ‘ol TUNGUM ALLOY. 
portion of which is seen in Fig. 3, on page 490, includes| A NON-FERROUS alloy which is claimed to possess 
. large and small flume and modern examples of high- | a high resistance to acid corrosion together with excep- 
lift, low-lift, and multi-stage centrifugal pumps, | tionally good physical properties has recently been 
together with a three-throw ram pump. The equip-| introduced. It is, we understand, a copper-rich alloy 
ment also includes a Pelton wheel and Francis turbine, | containing additions of zinc, silicon, aluminium and 
together with all the necessary apparatus for study- | nickel alloyed by a special process, and is called Tungum 
ing the flow of water in pipes, through orifices, over alloy, an appellation derived from Tungay, the name of 
weirs, &c. Space is provided for the addition, in| the metallurgist who discovered it. It is marketed by 
the near future, of a wind tunnel and the necessary | Messrs. Tungum Sales Company, Limited, Iddesleigh 
‘pparatus for the study of aerodynamics and the | House, 32, Caxton-street, Westminster, London, 8.W.1. 
tlow of viscous fluids. A general view of the materials | The alloy, which is capable of taking a high polish, 
and structures laboratory is shown in Fig. 4. The | has a rich golden colour, similar to that of 22-carat gold, 
‘esting apparatus available includes a 50-ton, single- | and results of tests furnished by the producers of the 
lever Wicksteed testing machine with hydraulic | alloy indicate that it possesses a high resistance to the 
traverse, capable of testing specimens up to 5 ft. in| action of 10 per cent. potassium nitrate solution, 
length in tension, compression, or bending. There | sulphuric acid (1 per cent. and 10 per cent.), sea-water, 
are also torsion, bending, Izod impact, Brinell and | acetic acid, strong tartaric, tannic and citric acids, 
pyramid hardness, and wire and strut testing machines, | 5 per cent. phosphoric acid, vinegar, concentrated 
while a special laboratory is provided for work in | hydrochloric acid, lactic acid, a solution of 10 per cent. 
cement and reinforced concrete. This contains a | ferrous sulphate and 1 per cent. sulphuric acid, and other 
cement testing machine and apparatus for carrying | solutions. Its resistance to corrosion by sea water is so | 
out standard testson cement. The equipment provided | good that it is claimed to be “ unaffected by sea-water 
in the surveying section of the department comprises | corrosion.” In support of this we were shown a 


two micrometer theodolites, four vernier theodolites, Tungum wire rope, which, we were informed, had been 





a photo-theodolite, and levels, sextant, plane table, | immersed in sea water for two years. The marine | 
and the usual small instruments, The metallurgical | growths, &c., had been cleaned off and the rope cer- | 
laboratory is equipped 


with electric furnaces for the | tainly appeared to be in excellent condition, visua] 


examination failing to reveal any trace of its long immer- 
sion. It is stated that though subject to slow tarnish, 
the surface, when properly treated, will, for indoor 
purposes, retain its colour a very considerable time. 

The alloy, which is available in the form of ingots, 
castings, wire, tubes, sheet and strip, rods, bars, and 
gauze, has a melting temperature of 1,150 deg. C. It is 
stated to have a short freezing range, and the best 
casting temperature is 1,160 deg. C.; the optimum 

ing temperature lies between 700 and 750 deg. C. 
Provi a powerful press is employed the alloy is 
stated to lend itself particularly well to extrusion. It 
can also be deep drawn, die cast, and welded, brazed or 
soldered. In the as-cast state the ultimate strength of 
the alloy is given as 24 tons per square inch, and its 
elongation on 2 in. as 37 per cent. A test on a forged 
bar, which we understand has been carried out by 
Messrs. Duty Alloys, Limited, gives, in 
the as hot-forged condition, a yield point of 28 tons per 
square inch, a maximum stress value of 32 tons, an 
elongation of 30 per cent. on 2 in., and a Brinell hardness 
of 129. After cold forging to the extent of 44 per cent., 
the yield point was 38 tons, the maximum stress 47-5 
tons, the elongation 19 per cent., and the Brinell hhard- 
ness 218. After further cold forging to the extent of 
64 per cent., these test were 46-8 tons, Oe 
tons, 11 per cent., and 218, tively. Tests results 
issued quite recently by eng, tm Sales Company 
appear to substantiate the claim that the alloy possesses 
a high resistance to fatigue. Alternating-bending tests 
were carried out on soft rolled material, and it is stated 
that after 13,200,000 reversals at a range of stress of 
14-3 tons per square inch, and after 11,800,000 reversals 
at 15-0 ag tests being conducted in air, the 
specimen remained unbroken. A further test was 
conducted in sea water, when, after 24,400,000 reversa|s 
at a range of stress of 9-75 tons per square inch, the 
specimen remained unbroken. 





ANTI-COAL-BREAKER FOR SHIP 


LOADING. 


Tue complaints, formerly too frequent, that the 
handling of coal during shipment resulted in extensive 
and wasteful breakage have been met in recent years 
by the adoption of machines known as anti-ooal- 
breakers, which deposit the coal in a vessel’s hold 
without that fall from a height involved by the use 
of the old-fashioned open chute. The latest of these 
devices has been recently installed by the London 
and North Eastern Railway Company at the Alex- 
andria Docks, Hull, and a short account of it is 
here given, with Figs 1 to 6, on page 486. The 
machine is known as the Wrightson-Ringquist patent 
anti-coal-breaker, and has been developed by Messrs. 
Head, Wrightson and Company, Limited, Teesdale 
Iron Works, Thornaby-on-Tees, As will be clear from 
the illustrations, it is of the Handcock type, that is, 
the coal is deposited in place by a series of hinged 
trays attached to the descending side of a vertical 
endless belt enclosed in a trunk, an arrangement which 
eliminates the fall of the coal from a height. There 
are, however, important differences in the new machine 
from that originally used. One of these is that the 
coal, when fed into the machine, falls on to rubber- 
covered trays and against a rubber-covered belt, 
whereas the all-steel construction results in a certain 
amount of breakage. In the earlier examples of this 
type of machine chains were used instead of belts. 
A second feature is that, instead of relying upon the 
weight of the load to traverse the endless belt, the 
latter is positively driven by an electric motor and 
complete control of the speed of descent of the load 
is obtained. Other improvements are that the point 
of entry for the coal delivery to the machine relative 
to the point of discharge can be automatically adjusted, 
and that the belt is kept central on the driving pulley 
by means of automatic gear. 

The machine is shown in operation in Figs. 1 and 2, 
but its general construction is best seen in Figs. 3 to 6. 
The casing is made, in the main, of steel plate, ¢ in. 
thick at the sides and ¥ in. thick at the back, and con- 
sists of a head carrying the belt-driving gear, a trunk 
with adjustable front plates, and a lower part carrying 
the idler belt pulley and having a telescopic connection 
with the trunk to permit of adjustment for belt stretch. 
The normal working distance between the centres of the 
pulleys is 31 ft., but the telescopic connection is suffi- 
cient to allow for an extension to 32 ft. At the normal 
working centres the total overall length is 39 ft. 3 in. 
The weight, unloaded, is 8 tons, and with a full load of 
coal, is 15 tons. The machine is suspended from a crane 
hook, as seen in Fig. 1. Dealing with the top part 
first, it will be noticed from Fig. 5, that the motor, 
which is of 7} h.p. and of the totally-enclosed type, is 
carried on a bracket on the side of the head and drives 
the top pulley through spur reduction gearing. The 
motor is shunt-wound and is fitted with series braking 
coils which render it capable of absorbing 20 h.p. when 
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Fie. 1. Anti-CoaL-BreakerR LOWERED iNnTO Suip’s HOLD. Fie. 2. 


acting as a brake This arrangement prevents any | 
possibility of the load taking charge. The first on 
is of the double-helical type The motor control gear 

can be operated by a wire rope from the bottom of | 
the hold, or by push buttons in the coal-hoist cabin, | 
but, when a conveyor belt is used to deliver the coal to| 
the anti-breaker, the motor can be interlocked with the | 
conveyor drive so that as the anti-breaker is tenpea| 
the conveyor is automatically stopped also. The speed 
of descent can be made to suit different requirements. | 
In the example here described it is 120 ft. per minute. 
rhe top pulley is of wrought iron, a rubber covering 
being firmly vulcanised on the working surface. 

The belt centring gear is attached to the head frame 
ind is shown in Figs. 3 and 4. The return side of the 
belt runs between side angle guides A, which are 
attached to a beam B capable of transverse movement. 
This beam is suspended from the ends of a pair of 
bell-crank levers C, the fulerums of which are carried | 
on a support spanning the head frame. The other 
ends of the levers are connected by adjustable links 
to a frame D, which, being hinged, is capable of vertical 
movement and carries » guide pulley E, over which the 
belt runs. Should the belt become displaced axially on 
the driving pulley, the edge pressing against one or other 
of the guide angles causes lateral displacement of the 
floating beam, which, in turn, causes tilting of the guide 
roller. This tilting of the roller restores the belt to the | 
central position, clear of the guide angles, when the 
roller returns to the level position and is then ready 
to function automatically should the belt again move 
to one side or the other. The belt is 4 ft. 9 in. wide and 
is made of 10-ply rubber anc canvas, with a vulcanised | 
joint. The trays, of which there are 17, pitched at 4 ft. | 
intervals, each consist of a rectangular frame, to which 
is bolted a 5-ply rubber and canvas sheet forming the 
carrying surface. Three of the sides are of angle iron 
welded together, and the fourth is formed by the hinge | 
by which the tray is connected to the belt, and which 
extends for the full width of the belt. Special care 
has been taken in attaching the covering to the frames 
and the hinges to the belt that there are no projecting | 
metal surfaces. Cast-iron guide rollers are fitted at| 
each corner of the trays. Those at the front, or free, | 
edge run on the back of the angles seen in the cross- | 





section of the trunk in Fig. 6, whilst those at the back of | same figure. It will be seen from the lower part of Fig. 3) curve near their ends so that the tray on leaving the 
the trunk run in the grooves seen near the belt in the | that the roller guide angles are formed with a sharp! trunk is given a tilt sufficient to ensure a clean discharg« 
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Coat Hoist Freep Cuute to AntiI-CoaL- BREAKER. 
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Thereafter the empty trays hang freely in a vertical 
position on the return side of the belt as it ascends. | 
At the top the front rollers are picked up by a short 
length of double guide, after leaving which they fall | 
into the receiving position. 

The bottom pulley, unlike the top pulley, has not a 
continuous surface, but is, in effect, a drum screen. 
Three rings of angle carried on steel spokes in cast- 
iron bosses carry a number of small angles pitched 
with spaces between and arranged longitudinally to 
constitute the peripheral surface. The angles are not 
straight, but are formed with a helical contour on 
each longitudinal half of the pulley. Any coal, there- 
fore, which may get between the loaded and unloaded 
sides of the belt falls on to the pulley and, passing 
into its interior, is discharged at each end by the 
traversing effect of the helically-contoured angles. 
This construction can be made out in Fig. 1. Damage 
to the back of the belt is thus prevented. The pulley 
and other shafts run in bearings with gunmetal bushes 
and provided with lubricators of the screw-down type. 
The adjustable front plates are not shown in the 
sectional illustrations, but may be noted in Figs. 1 
and 2. They are situated in the grooves formed by the 
front guide angles for the tray rollers and a flat strip 
at the edges of the trunk, this construction being clear 
from Fig. 6. The plates extend over the region marked 
17 ft. 9 in. travel in Fig. 3. This figure indicates the 
extreme limits between which the delivery chute may be 
led into the anti-breaker, or, in other words, the amount 
by which the anti-breaker may be lowered and raised in 
the hold without alteration to the position of the deliv- 
ery chute. It will be appreciated that, at the beginning 
of a loading operation, the anti-breaker is lowered so 
that the delivery chute enters it at the top position, 
.¢., the anti-breaker is as low as it will normally go. As 
the hold fills, the anti-breaker is gradually raised until 
it reaches its top position, with the delivery chute 
entering at the lowest point, #.e., relatively to the bottom | 
pulley. The adjustable plates are connected to the | 
underside of an apron receiving the end of the delivery 
chute and slide one behind the other, so that, as the 
inti-breaker rises, they automatically close up. Con- 
versely, when the anti-breaker is lowered, the plates 
extend to cover up the whole opening, the top plate 
picking up the one below it, and so on. Should the 


as the machine, if lowered far enough, would leave only 
a string of plates dependent from the chute, the groove 
in which the plates run extending to the top of the head 
and so leaving them free of the machine. 

At a demonstration at Hull on Monday, April 9, 
the machine worked in an entirely satisfactory manner. 
The coal was lowered into the hold gently and dis- 
charged quietly. It was, of course, hand trimmed in 
the hold from the discharge point, but as this involved 
no fall the original unbroken condition of the coal as 
discharged was maintained. The machine was handled 
by the crane of an hydraulic coal hoist as shown in 
Fig. 2. Three of these hoists with centralised control, 
which are believed to be the only ones of the kind in 
the country, have been installed at Hull, by Messrs. 
Head, Wrightson and Company, Limited. 








NEW ROLLING STOCK FOR THE 
L.M. &S. RAILWAY. 


Tur London Midland and Scottish Railway Company 
are adding this year to their rolling stock 232 new 
locomotives and 674 new carriages, to meet the im- 
provement in service, viz., extra and faster trains, the 
company is introducing this summer. Examples of 
this new stock in the form of 8 coaches and 2 loco- 
motives were on view at Euston on Monday, April 23. 
Dealing with the latter first, two classes are being 
constructed, i.e., a 2-6-4 suburban express tank engine, 
and a 4-6-0 main line passenger engine. The tank 
engine, of which the first is already in service and 
36 others are under construction at Derby, was illus- 
trated and described on page 386 ante (March 30, 1934). 
The 4-6-0 locomotive is shown in the accompanying 
Figs. 1 to 3. The engine on view at Euston was the 
first constructed, and the class will consist of a total 
of 113, of which 63 are being built at Crewe and Derby 
and 50 by the North British Locomotive Company, 
Glasgow. The only substantial difference between 
the two batches is that the company-built engines 
have a tender water capacity of 3,500 gallons and a 
coal capacity of 7 tons, whilst the Glasgow tenders 
hold 4,000 gallons of water and 9 tons of coal. All 
are to the designs of Mr. W. A. Stanier, the Chief 
Mechanical Engineer to the London Midland and 
Scottish Railway. The locomotive has the same wheel 








lowering be carried too far, however, the whole weight of 
the anti-breaker does not come on the end of the chute, | 


arrangement as that of the present 5X class engines. 








It has three cylinders each 17 in. in diameter by 26 in. 
stroke. Piston valves with Walschaert type motion 
are fitted. The valves, cylinders and piston rod 
glands and valve-spindle bushes are all provided with 
mechanical lubrication. The coupling and connecting 
rods are of high-tensile manganese molybdenum steel. 
General dimensions are given in Figs. 2 and 3. 

The most striking difference from the 5X class engines 
lies in the adoption of a tapered boiler. The working 
pressure is also higher in the new engines, being 225 Ib. 
per square inch as against 200 Ib. per square inch. 
The boiler has a barrel 13 ft. 10%, in. long, with an 
outside diameter of 5 ft., increasing to 5 ft. 8} in. The 
length between the tube plates is 14 ft. 3in. There are 
14 tubes, 54 in. in external diameter containing the 
superheater elements and 160 tubes 2 in. in external 
diameter. The total heating surface is 1,624-9 sq. ft., 
of which the tubes account for 1,462-5 sq. ft., the 
firebox 162-4 sq. ft and the superheater 227-5 sq. ft. 
The grate area is 29-5 sq. ft. At 85 per cent. of the 
working pressure the tractive effort is 26,610 Ib. 
Steam is taken for the auxiliaries from a manifold, 
provided with a main shut-off valve, situated on the 
top of the firebox doorplate. A small injector embodied 
in the casting of the main live-steam injector is notice- 
able. Thecab is roomy and well arranged, and has an 
overall width of 8 ft. 6 in. Tip-up seats are provided 
on each side and sliding and hinged windows are 
fitted. A steam brake is provided on each of the 
coupled wheels and is operated by the driver’s vacuum 
brake valve. The vacuum pump is driven from the 
left-hand crosshead. Mechanical sanding gear, with 
automatic water de-sanding apparatus, to clear the 
rails after the engine has passed in either direction 
over the sanded portion, is fitted. 

The tender, in view of the difference in capacity in 
the two batches of engines, is longer in the Glasgow 
engines than in the Crewe and Derby engines. The 
wheel base in the one case is 15 ft. and in the other 
13 ft. All have 6 wheels with a steam brake on each. 
Hand brakes are also provided. The intermediate 
drawgear has been designed to contribute to the 
smooth running of the engine by controlling the 
buffing spindles by coiled springs. The spindle heads 
ride on inclined planes provided on the hind engine 
buffer beams. The total weight of the Glasgow- 
built engine and tender in light conditions is 102 tons 
12 ewt. and in working order 134 tons 17 ewt. It may 
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be added that the engines are fitted with a whistle 
giving a deeper note than the old ones, a change 
which will be carried out on all new engines in future. 

The exhibition train consisted of eight coaches and 
was made up as follows: Ist class lounge brake; Ist 
class sleeping car; Ist class party saloon ; corridor 
composite; Ist class vestibule; electric kitchen car ; 
3rd class sleeper; and 3rd class corridor brake. Most 
of the vehicles were new, and had just come from the 
London Midland and Scottish Railway works at 
Crewe, Derby and Wolverton. The general character- 
istic of the new work, with the exception of the party 
saloon, is a certain austerity of decoration, not by 
any means unpleasing, and by the resultant absence of 
moulded panels, &c., cleanliness and neatness are con- 
tributed to. Both the Ist class and 3rd class sleeping 
coaches are definitely improved in detail, the heating, 
lighting and ventilating devices being particularly 
well thought out. Special insulation of the floors to 
reduce noise has also been embodied. The 3rd class 
day coaches, with the three-a-side armed seats and 
improved ventilation and lighting now approximate 
closely in comfort to that of the Ist class coaches. 
The party saloon, intended for special use, is naturally 
of a different type to the ordinary stock. It is very 
roomy and is fitted luxuriously and in good taste. 
The electric kitchen car was that sent over with the 
Royal Scot to Canada and the United States last year 
and has already been described in our columns. To 
those interested in the running of trains an examina- 
tion of the new Spring and Early Summer Time 
Table, operating from April 30 to the Summer Time 
Table of July, will indicate the extent of the changes, 
no fewer than 479 trains being speeded up. The 
express services between Liverpool-Manchester and 
Glasgow-Edinburgh are, for instance, accelerated by 
from 13 minutes to 20 minutes per train. 








CONTRACTS. 


Messrs. Campripce Instrument Company, LIMITED, 
45, Grosvenor-place, London, 8.W.1, have recently 
received orders for dial thermometers for use on H.M.SS. 
Neptune, Ajax, Amphion, Apollo and Phaeton, and H.M. 
Submarines Shark, Snapper, Sealion and Salmon. 

Messrs. BasTIAN AND ALLEN, Limirep, 12 and 14, 
Church-road, Hanwell, London, W.7, are to supply the 


electric-heating equipment for an electrode steam boiler | 
supplied to the Grey Friars-road Baths, Doncaster, by | 


, Manchester. 
LimireD, Manchester, 


Messrs. Saunders and Taylor, Ltd 

Messrs. Crosstey Brornuers, 
and their associated company, Messrs. THe PREMIER 
Gas Ewnorne Company, Liuwrrep, Nottingham, have, 
during the past month, received orders for engines the 
total brake horse-power of which exceeds 11,000. A 
repeat order has been received from an 
gold mine for 5 horizontal Diesel engines totalling 3,500 
b.h.p., and bringing the oil-engine installation of the 
mine up to 11 Croasley-Premier engines aggregating 7,700 
b.h.p. Messrs. The Burmah Oil Company, Limited, have 
placed an order for 9 Crossley vertical Diesel engines 
with Mather and Platt pumps, each capable of dealing 
with 630,000 gallons a day. 

Messrs. Storuerr anp Pirt, Limrrep, Bath, have 
secured an order from Messrs. Bowater's Mersey Paper 
Mills, Limited, Ellesmere Port, Cheshire, for the supply 
and erection of five portable electric crank level-luffing 
grabbing cranes, ouch capable of lifting 2} tons at a 
radius of 56 ft. Messrs. Stothert and Pitt are also to 


supply and erect two electrically-driven coal trans. | 


porters at the Pigeon House installation of the Electricity 
Supply Board of the Irish Free State, Dublin. Each 
machine is to have a capacity of 90 tons of coal an hour. 
All coal will be weighed and recorded before delivery 
either to the boiler house or to the storage ground. 

Messrs. Bettiss AND Morcom, Limirep, Ledsam- 
street Works, Birmingham, 16, have just received two 
repeat orders for oil engines. These comprise a six- 
eviinder, 450-kW engine, to the order of Messrs. Johnson 
and Phillips, Limited, for the Dunoon and District | 
Electric Supply Company, Limited, and an eight- 
cylinder, 500-kW engine ordered by Messrs. Balfour, 
Beatty and Company, Limited, for Jerusalem. 

Messrs. Ruston-Bucyrus, Luwrep, Lincoln, have 
recently dispatched to South Africa, three 37-B Diesel 
dragline excavators, with 45-ft. booms and 1}-yard 
buckets, for use by the Department of Irrigation, South 
African Government. The machines are required for the 
Vaal Hartze Irrigation project. Tropical housing has 
been supplied for each machine, and supplementary 
equipments for converting a cragline excavator to a shovel 
excavator with a 1}-yard bucket, and to a grabbing 
crane with a l-yard bucket, have also been included. 

Messrs. Tux Enoutsn Exvecrric Company, Liwrrep, 
Stafford, have secured a contract from the Bradford 
Corporation for 21 A.E C.-English Electric trolley omni- 
buses. The vehicles are to be of the four-wheel double 
deck type, having a seating capacity of 60 passengers. 
The all-metal bodies will be built at the English Electric 
Company's Dick, Kerr Works, Preston. The electrical 
equipment will comprise an 80-h.p. regenerative motor 
with contactor control, made at the Company's Bradford 
Works. The chassis will be supplied by Messrs. The 
Associated Equipment Company, Limited, and will be 
of their model 661T. Including the present order, we | 
understand that the Bradford Corporation 
74 vehicles fitted with English Plestric equipments. 


Australian | 





ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 

Asbestos Mattresses.—The supply and delivery of ten 
sets of asbestos mattresses for the lagging of locomotive 


boilers. The Victorian Railway Commissioners, Mel- 
bourne; June 6. (Ref. No. A.Y. 12,333.) 


Stationary Batteries —The supply of four 10-cell, 
150-ampere-hour, and 10-cell, 200-ampere-hour, statio- 
nary batteries. The South African Government Supplies 
Board, Pretoria; May 18. (Reference No. A.Y. 12,336.) 


Centrifugal Pump.—The supply of an electrically- 
driven centrifugal pump, having a capacity of 200,000 
lb. of water per hour at a gauge pressure of 200 Ib. per 
square inch at the purtle discharge. The Melbourne 
City Council, June 18 f. No. G.Y. 13,707.) 

Seamless Steel Tubes.—The supply of seamless mild- 
steel black piping, 81 mm., 114 mm., and 216 mm. internal 
diameters ; brass through valves and steel flanges. 
The Argentine State Oilfields, Buenos Aires; May 15. 
(Ref. No. G.Y. 13,708.) 

Chemical Fire-Extinguishing Appliances.—The supply 
of chemical fire-extinguishing appliances. The Argentine 
State Oilfields, Buenos Aires; May 15. (Ref. No. 
G.Y. 13,717.) 

Road Trailers.—The supply of 5, or more, three-ton, 
four-wheel, and 5, or more, 5 to 6-ton, four-wheel welded- 
frame road trailers. The South African Railways and 
Harbours Administration, Johannesburg; June 11. 
(Ref. No. G.Y. 13,718.) 

Centrifugal Pumps.—The supply, delivery, and erection 

of two pumping sets, each consisting of centrifugal 
pump, dhs tric motor and petrol engine, capable of 
delivering 33-5 cub. m. per hour. The Argentine State 
Oilfields, Buenos Aires; May 15. (Ref. No. G.Y 
13,720.) 

Steam and Electrical Plant.—The supply of steam- 
raising plant, comprising a water-tube boiler, pumps 
and pipework, and electrical plant, comprising a steam 
engine, alternators and motors. The Municipality of 
Oudtshoorn Electricity Supply —— South 
Africa; May 16. (Ref. No. G.Y. 13,721.) 


Bearing Plates.—The supply of 100,000 bearing plates 
made by the acid or basic Bessemer or open-hearth 
srocess. The Royal State Railways of Siam, Bangkok ; 
May 25. (Ref. No. G.Y. 13,722.) 

Electrical Material.—The supply of electrical material, 
including cables and junction boxes, transformers, 
switchgear, motors, &c. The Borough of King Williams 
Town, South Africa; May 12. (Ref. No. A.Y. 12,335.) 

Electrification of Waterworks.—The supply of plant 
for the electrification of the Fikrieh and Manfalout 
Waterworks, Egypt, including cables, transformers, 
electric motors, and control gear. The Egyptian 
Ministry of the Interior, Cairo; Fikrieh, May 5 (Ref. 
| No. A.Y. 12,340); and Manfalout, May 6 (Ref. No. 
| A.Y. 12,341.) 
| 
| Motor Chassis and Bodies.—The supply of two motor 


chassis, one for the transport of bedding and the other 
| for use as an ambulance. The rc Oped of Bilbao, 
| Spain; May 15. (Ref. No. G.Y. 13,724.) 

Gate .Valves.—The supply of en 16-in., one 24-in., 
and seven 36-in. gate valves. The Department of 
Works, City of Toronto, Canada; May 29. (Ref. No. 
G.Y. 13,729.) 











BOOKS RECEIVED. 


By Dnr.-Inea. 8S. 


Ingenieur und Verbrauchagiitertechnik. \ 
G.m.b.H. [Price 


Kresskatt. Berlin: V.D.1.-Verlag, 
1-60 marks.] 
Hilfebuch fir Rinkauf und Abnahme metallischer Werk- 


stoffe. By Dr.-Ing. Ernst Post. Berlin: V.D.I.- 
Verlag, G.m.b.H. [Price 7-20 marks.]} 
Junkers und die Weltluftfahrt. Munich: Richard 


Pflamn. [Price 3-60 marks.] 

Technik re gee Beitrige zur Geschichte der Technik 
und Industrie. Vol. XXII. 1933. Edited by Conrap 
Marscnoss. Berlin: V.D.I.-Verlag, G.m.b.H. 

American Railway Signalling. Principles and Practice. 
Chapter III. Principles and Economic Phase of 
Signalling. Chapter XIX. Electric Interlocking. New 
York: American Railway Association, Signal Section. 
[Price 35 cents each.] 

American Society for Testing Materials. Book of A.S.T.M. 
Standards. 1933. Philadelphia: Offices of the 
Society. 

Department of Scientific and Industrial Research. Radio 
Research. Special Report No. 13. Valve Oscillators of 
Stable Frequency. A Critical Survey of Present Know- 
ledge. London: H.M. Stationery Office. [Price ls. 


net.] 
Absperrmittel. Gestaltung und Berechnung der Ventile, 
Klappen, Schieber und Hihne. By Dnr.-Inc. Paci 


Scuréper. Charlottenburg : [Price 
3-25 marks.] 

Department of Overseas Trade. Economic Situation in the 
Belgian Congo and the Territories of Ruanda-Urundi 
to August, 1933. Report. By Harorp C. Swan. 
Together with an Annex on the Katanga Province. 
[Price 2s. 6d. net.) No. 564. Report on Economic 
Conditions in the Dominican Republic by H. E 
StaymMaker, And in the Republic of Hayti by 
F. M. Sxermerp. London: H.M. Stationery Office. 
[Price 2s. 3d. net.] 


Robert Kiepert. 
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PERSONAL. 


Messrs. WoRTHINGTON-Stmpson, LimireD, Newark. 
on-Trent, Nottinghamshire, inform us that Mr. G. 
Roxburgh, M.I.Mech.E., has joined them in the capacit 
of manager of the condensing department. Mr. Roxburgh 
will be stationed at the London office of the Company, 
Queen’s House, Kingsway, W.C.2. 

Messrs. Bromak Pneumatic Paint Brus, Lrurrenp, 
have removed from King’s House, King Street, London, 
E.C.2, to Rex House, 38, King William-street, London 
Bridge, E.C.4. 

Messrs. Mosrers, Limrrep, 4, Marshalsea-road and 
Borough High-street, London, S.E.1, have completed 
arrangements whereby they have become sole agents 
and official stock holders for South London, Kent, Surrey, 
Sussex, and Liverpool, for the Dodge wood split pulleys. 

Messrs. Tue Drayton REGULATOR AND INSTRUMEN? 
Company, Luarrep, West Drayton, Middlesex, who, some 
little time ago, completed arrangements for manufactur 
ing the Armstrong steam — under licence in this 
country, now inform us that the necessary preparation 
work for production has been brought to a conclusion 
They are in a position to supply British-made traps from 
stock or at short notice. 

Messrs. Dorman, Lone anp Company, Limirep. 
inform us that on and after April 30, their London 
office will be at Terminal House, 52, Grosvenor-gardens, 
London, 8.W.1. The London constructional depart 
ment, however, will continue to function, as at present, 
from Cringle-street, Nine Elms-lane, London, 8.W.38, 
while the commercial and drawing office of the bridge 
department has, since April 20, been located at Dock 
street, Middlesbrough. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLEsBROUGH, Wednesday 
The Cleveland Iron Trade.—Supply of Cleveland pig 
iron barely covers requirements. The restricted make 
is taken up as it becomes available—mainly for home 
use—and producers have little free stocks to fall back 








|upon, the small quantities stored at the blast-furnaces 


being almost fully sold to consumers or merchants. 
The latter have little opportunity to effect sales, their 
dealings being very restricted by their terms of contract 
with ironmasters which reserve to producers the right 
to meet directly, the needs of principal home users 
and of customers in Scotland. Under such conditions 
second-hand sales are confined to very narrow limits 
as demand from abroad is light. Moderate parcels are 
still going to Scotland, though more Scotch iron is 
being used north of the Tweed for purposes for which 
Cleveland has been required hitherto. Export prices of 
Cleveland pig are weak and irregular, but market rates 
for delivery elsewhere are steady and firm. No. 3 
g.m.b. is 67s. 6d. for local use, 69s. 6d. for supply to North 
of England areas beyond the Tees-side zone, 67s. 3d. 
delivered to Falkirk, and 70s. 3d. delivered to Glasgow. 

Hematite.—Makers of East Coast hematite pig are in 
a strong and improving statistical position, and an 
additional furnace has been blown in at Normanby 
Ironworks. Accumulations at their yards are rather 
large, but are virtually disposed of and are decreasing 
rapidly. More iron is taken up for local use than for 
some time, and deliveries to Sheffield and to the Midlands 
continue on quite a good scale. Further substantial 
home sales are confidently expected to be made. Busi- 
ness with customers abroad is almost as difficult as ever 
to put through, and prices for shipment to foreign 
destinations are difficult to fix definitely. Continental 
competition in markets abroad continues keen. A 
moderate business is passing at recognised minimum 
prices to stipulated zones. No. 1 grade of hematite is 
68s. delivered here, 74s. to 77s. delivered to various parts 
of Yorkshire, 70s. delivered to Northumberland and 
Durham, and 75s. delivered to Scotland. 

Foreign Ore.—New business in foreign ore is of little 
account, but imports against old contracts are quite 
good. Nominally the price of best rubio remains at 
16s. 9d. to 178. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke sales 
are few, local consumers having covered their needs for 
some time to come. Good medium qualities remain at 
20s. delivered to Tees-side users. 

Manufactured Iron and Steel.—Semi-finished steel! 
makers have a lot of work on hand, and in several depart- 
ments manufacturing finished iron and stcel tonnage 
output is heavy. The branches most actively employed 
are those producing constructional steel and railway re- 
quisites. Manufacturers of shipbuilding material have a 
few orders to execute, but would much welcome the oppor 
tunity to handle more work. Sheet makers have made 
a few home contracts and have raised prices by 5s. for 
delivery to 7 customers. Quotations are: Common 
iron bars, 91. best bars, 101. 5s.; double best bars, 
101. 15s ble best bars, 11l. 5s. ; packing (parallel), 
8l. ; packing (tapered), 102. ; steel billets (soft), 5/.12s .6d.; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard) 
7l. 12s. 6d.; iron and steel rivets, 111. 10s. ; steel shij 
plates, 81. 15s.; steel angles, 8/. 7s. 6d.; steel joists 
8l. 15s. ; heavy sections of steel rails, 8i. Los. for parcels 
of 500 tons and over, and 9. for smaller lots ; fish plates, 
122. 10s.; black sheets (No. 24 gauge), 101. 10s. for 
delivery to home customers; and galvanised corrugated 
sheets (No. 24 gauge), 13. for delivery to home cus 
tomers. 

Scrap.—Iron and steel scrap is plentiful and slow of 
sale, consumers being heavily bought. Light cast-iron 
is put at 45s., heavy cast-iron at 50¢. and machinery 
metal at 53°. Heavy steel is on sale at 47s. 6d. 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—There is practically no 
to report in connection with the Scottish steel 
this week beyond an advance in prices of black and 
galvanised sheets, and that orders for new business are 
still extremely scarce. Contracts on hand for ship- 
building material are the chief source of the present 
activity at the works and quite a satisfactory output is 
general, but there are few inquiries in the market for 
forward lots. In the black-steel sheet trade no improve- 
ment of any kind can be recorded either for the home 
or the export market, and orders are so poor that plant 
cannot be kept running steadily. A certain amount of 
business is coming in from the motor-car ind and 
also from drum makers, but the overall volume is not 
large. Galvanised sheets are extremely dull. Owing 
to the steady increase in the price of raw material, quota- 
tions for sheets have been advanced by 5s. per ton for 
the home market. Current prices are as follows :— 
Boiler plates, 91, per ton ; ship plates, 81. 15s, per ton ; 
sections, 82 7s. 6d. per ton; and black-steel sheets, 
1 in., 8. 158. per ton, and No, 24 gauge, in minimum 
4-ton lots, 101. 10s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 131. per ton, in minimum 4-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Rather an unsatisfactory state 
still prevails in the malleable-iron trade of the West of 
Scotland, and the current demand is so r that broken 
time is general all round. The little improvement 
which took place recently was short-lived, and even the 
inquiry at the moment is not of much account. The 
re-rollers of steel bars are also very quiet and are feeling 
very keenly the severity of the Continental competition. 
To-day’s market tations are as follows :—Crown bars, 
91. 15s. per ton for home delivery, and 91, 5s. per ton 
for export ; and re-rolled steel bars, 81. 12s. per ton for 
home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade continue fair, and the output is being 
absorbed rather more freely of late. This applies more 
particularly to basic and hematite iron, as the demand 
for foundry es is not quite so good. The export 
side of the business shows no sign of improvement. 
The number of furnaces now in blast is m. No 
change has been made in prices, and the following are 
the current quotations : ematite, 7ls. per ton, de- 
livered at the steel works; and foundry iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 21, amounted to 251 tons. 
Of that total, 220 tons went overseas and 31 tons coast- 
wise. During the corresponding week of last year the 
figures were 60 tons overseas and 610 tons coastwise, 
making a total shipment of 670 tons. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Swansea’s New Power Station.—Rapid progress is 
now being made with the new power station at Tir John 
North, Swansea. The 9-ft. tunnels, one 2,675 ft. and the 
other 3,852 ft. long, 300 ft. below the site, to bring the 
cooling water from the King’s Dock and return it to the 
Queen’s Dock, are approaching completion and will 
shortly be filled with water. embers of the Swansea 
Corporation, on April 20, made the last inspection of the 
tunnels which will be ible and also visited the power 
station itself. Sir Cyril Kirkpatrick, the expert engineer- 
ing adviser to the Corporation, and Mr. J. W. Barr, the 
Corporation electrical engineer, were also present. The 
turbo-generator plant is being erected and one of the 
boilers will be under test next week. Swansea Corpora- 
tion Electricity Committee, acting at the request of the 
Electricity Commissioners, are examining the possi- 
bility of removing a 10,000 kW to 12,500 kW turbine 
generating set from the existing power station to the 
new station. The engineer will ascertain whether there 
is a possibility of di ing of this plant advantageously. 
It stands in the books of the Corporation at 30,000/., and 
the cost of the transfer would be about 20,000I., but the 
Electricity Commissioners estimate a saving of 500. per 
annum for twenty years. 

Flood Schemes in Swansea Valley.—After a full in- 
vestigation of the position, Swansea Corporation has 
decided not to participate in any scheme for a catch- 
ment board to deal with flooding in the Swansea Valley. 
Little advantage could in any event accrue to the town, 
while in view of its high rateable value the bulk of any 
outlay would fall upon the inhabitants of Swansea. 

Water Supply for Tir John North.—Swansea Corpora- 
tion Water Committee propose to carry out the construc - 
tion of a pipe line for the supply of water to the new 
power station at Tir John North, estimated to cost 
20,0001., by direct administration. 

New Steel Works for Cardiff.—Although the site at the 
Cardiff-Dowlais works for the new steel and blast- 
furnace plant, which Messrs. British (Guest Keen Bald- 
wins) Iron and Steel Company, Limited, propose to erect 
at a cost of 2,000,0001., now been cleared by the 
demolition of the old steel works, the Company is still 
awaiting the assurance of the Government that duties 
on steel importa will be maintained before embarkin, 
upon the erection of the new works. The last of the 


six stacks of the old works was brought down 
last week. It was 230 ft. high and contained 80,000 
bricks. It is anticipated that the new works will require 


two years to construct. 
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Messrs. Fairfield Shipbuilding and Engineering Com- 
any, Limited, despatched by special train to Newport 25 
uoys, each 10 ft. high and 40 ft. in circumference, 

built at their Chepstow yard for the Admiralty. 
buoy weighed 6 tons 18 cwt., and a specially adapted 
train of crocodile wagons had to be end ie the journey 
to Newport, 16 miles away, where the buoys will be 
transferred to vessels and sent by sea to Rosyth. All 
other traffic on the railway had to be held up while the 
special train was passing. 








NOTES FROM THE NORTH-WEST. 
MancueEster, Wednesday. 

General Review.—Although several of the consuming 

trades in the North-western area are experiencing 

ually improving conditions, the effect has not, so 

ar, been reflected in any material i in the d d 

for commodities, and business both in iron and steel 





markets remains quiet. This is particularly ap nt in 
the foundry-iron industry, where only occasional replace- 
ment contracts are being negotiated. Makers, however, 


are not alarmed, as they have on hand numerous contracts 
covering the next three or four months, and April 
deliveries into consumption, it is stated, will compare 
favourably with those of the last few months. Light- 
castings makers are becoming increasingly busy, and a 
number of speciality concerns in the engineering industry, 
including rubber and paper-machinery manufacturers, 
had volumes of work on their books. The machine- 
tool section also shows some improvement, and the 
position of individual textile machinists is more enco' - 
ing, while a few jobbing foundries are better pl . 
In steel circles there is a more enco ing inquiry for 
materials by locomotive builders, but little change is 
reported in other directions. 

Manchester’s New Industries—The Manchester De- 
velopment Committee, formed in 1931, in its annual 
report, states that in the past year 21 new ventures have 
been commenced, either by established local firms, or 
newcomers, in the city area, and 43 in the Greater 
Manchester area, which includes the Trafford Park 
industrial estate. They include the establishment of 
works for the manufacture of reinforced-concrete floor 
blocks, synthetic and diamond dies for wire-drawing and 
pressed glassware, and in addition, Messrs. A. V. Roe 
and Company, Limited, of Newton Heath, have removed 
a branaht off their aircraft works from the South of 
England to Manchester. 

Works Re-opening.—Preparations are being made to 
re-open in about two months’ time, the Howard-street 
old ironworks at Glossop, by a new company formed to 
manufacture special castings. In readiness for the 
re-opening of the Brymbo "Metwettn, near Wrexham, 
early next month, the coke-ovens are being relighted, 
and several hundred men are engaged on reconditioning 
work. Additional work will be provided at the Earles- 
town works of the London Midland and Scottish Railway 
Company = the decision of the Company to build 375 
containers there. The spring shops are extremely: busy. 








CALENDAR.—We have received a monthly tear-off 
calendar from Messrs. The South Wales Electric Power 
Company, 27, Newport-road, Cardiff. 





Norrs-East Coast Instrrvrion or ENGINEERS AND 
SHIPBUILDERS—At a recent meeting of the Council of 
the North-East Coast Institution of Engineers and Ship- 
builders, Mr. Summers Hunter, C.B.E., Past-President 
and Honorary Fellow, presented the Warrant of the 
College of Arms, granting armorial bearings to the 
Institution. The Arms include an ancient ship, with 
sails set, and a tower between two wheels. The crest 
comprises a sun encircled by a chain, and the motto is 
“ By Science, Industry and Honour.’ The two wheels 
are symbolical of engineering as a whole; the meaning 
of the ship is obvious; while the tower occurs in the 
Arms of the City of Newcastle-upon-Tyne, in which the 
Institution has its headquarters. The sun, which is the 
source of power and light, encircled by a chain, is sym- 
bolical of the science of engineering, which consists in 
harnessing the forces of nature to the use of man. 





Removal or Works rrom WarRWICK TO ROCHESTER. 
—Owing to the continued and increased demand for 
their products and to the absence of adequate facilities 
for further extension at their old Cape Works, Warwick, 
Messrs. Winget, Limited, manufacturers of concrete 
machinery and contractors’ plant, have transferred their 
entire works and head offices to Rochester. The new 
works, we understand, have a floor space of over 11 acres 
and are well situated for rapid delivery to all parte of the 
country by road, rail or water. A modern foundry is in 
process of installation for the supply of ferrous-metal 
castings for the Company’s own use and for outside 
supply. The removal involved the transportation of 
several thousands of tons of machinery, plant, stores, 
spare parts, machines in progress, records, &¢e., and 
was carried out by road saqpest. over 250 vehicles 
being used for the purpose. t this was conducted 
efficiently is shown by the fact that production ceased 
at Warwick at mid-day on a recent Friday and that a 
steady flow of machines, built and tested in Rochester, 
the new works by the following Wednesday 
is encouraging to learn the sales of 
the firm’s machinery and products overseas have been 
maintained during the last three years and that those 


300 per cent. over the corresponding period of last year. 





Admiralty Buoys Built at Chepstow.—Last Sunday | 


NOTICES OF MEETINGS. 


Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “The British Polar Year Expedition to 
Fort Rae, N.W. Canada, 1932-33,” by Mr. J. M. Stagg. 
Tuesday, May 1, 5 p.m. Annual Meeting. Friday, 
May 4, 8.30 p.m. Conversazione. 

InstrrvuTion or Crvi, Enorneers —Tuesday, May 1, 
6 p.m., Great George-street, 8.W.1. James Forrest 
Lecture on “ The Pro; of Automobile Engineering,” 
by Sir Henry Fowler, K.B.E. 

Instirution or Exxecrrican Ene@rngers.— Wireless 
Section: Wednesday, May 2, 6 p.m., Savoy-place, 
Victoria-embankment, Woe. “An Examination of 
the Causes and Nature of the Interference to which the 
Wireless Communications of the Mercantile Marine 
are Subjected,” by Commander J. A. Slee. Institution : 
Thursday, May 3,6 p.m. Ordinary Meeting. ‘‘ Modern 
Practice in Germany and other Parts of the European 
Continent with Regard to Supervisory Control Systems 





as _ to —- Interconnected Supply Areas,” 
by .-Ing. M. Schleicher. Meter a Instrument 
Sect: iday, May 4, 7 p.m. Lecture on “ An 


Experimental Sequel to Faraday’s Work of 183i,” by 
Professor W. Cramp. 

InstiruTion or MeEcHAntcaL EnoGrIngEers.—Friday, 
May 4, 7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. 
Lecture on: “ Photo-Electric Cells and their Applica- 
tion,” by Mr. R. C. Walker. 


For Meetings of other Societies, and of Junior Sections 
see page 2 of Advertisements. 
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NOTES FROM SOUTH YORKSHIRE. 


Suerrietp, Wednesday. 

Iron and Steel.—The progressive movement gains 
force. While weak sections are manifest, there is a 
definite tendency for manufaeturers to extend the basis 
of production, not only of semi-finished materials, but 
also of engineering and machinery products, tools and 
implements. How the position has improved is reflected 
in the balance sheets of several of the large steel and 
engineering firms. Basic-steel producers are accounting 
for an increased output. Complaints of a shortage of 
supplies have ceased. More activity is reported in the 
demand for acid steel, though the gross volume of busi- 
ness is still below normal. In an effort to check the 
rise in prices, consumers are restricting deliveries and 
| reg of British scrap, and buying from the United 

tates. Basic scrap is realising, on an average, 50s. per 
ton. A brighter state of affairs exists in the heavy 
machinery and engineering branches. Substantial orders 
are on hand for hydrogenation equipment, electrical 
oe and heavy ¢ ing and grinding plant. Some 
of the latest contracts are from South African gold 
mines. Tyre and axle plants are busier, but the general 
demand for railway requisites leaves much to be desired. 
E Is are weak as compared with a year ago. 
In view of the big development schemes contemplated 
in India, South Africa, South America, and China, 
makers expected a revival, but there seems no imme- 
diate prospect of this maturing. Steel foundries are 
not very busy. There is a steady and improving demand 
for alloy steels. Firms specialising in the production 
of stainless steel are working at full capacity. Sheffield 
is sendi to of this material all over the 
country for the manufacture of thousands of different 

ucts. One firm in this area has just completed a 
contract, valued at 10,000I., for the supply of 102 welded 
stainless tanks ranging from 50 gallons to 1,000 gallons 
capacity. Stainless tools and implements are active lines. 
The durability of such products is strikingly illustrated by 
the experience of a chemical works. viously this 
concern used brass shovels. These had a working life 
of one month. Stainless shovels have been in use for 
two years, and are still giving good service. Current 
indications promise further expansion in all kinds of 
icultural machinery parts and implements. Exports 
of files, shovels, , forks, and engineers’ tools are 
on the increase, but a slight setback oo been — 
enced in scythes and sickles. Home consumption of the 
latter is maintained at a high level. 

South Yorkshire Ooal Trade.—A growing volume of 
business is being done on inland account. Export 
demands are more encouraging. More inquiries are in 
circulation, and good orders are in prospect if attractive 
rates are maintained. Industrial requirements are 
heavy. Iron and steel works are buying freely. There 
is an active market for small coal. Improvement has 





develo in dry nuts and best steams. House coal is 
in m request. There is pronounced activity in 
foundry and furnace coke, but gas coke has eased a shade. 


Quotations: best branch hand picked, 27s. to 28s. ; 
South Yorkshire best, 22s. to 24s.; Derbyshire best 
house, 21s. to 23s. 6d.; Derbyshire best brights, 17s. 6d. 


to 19s. 6d.; best screened nuts, 17s. to 18s. ; small 
screened nuts, lés. to 17s.; Yorkshire hards, 17s. to 
18s. 6d.; Derb hards, 17s. to 18s. 6d.; rough 


slacks, 6s. to 9s.; nutty slacks, 7s. to 8s. 6d.; smalls, 
5s. 6d. to Gs. Gd. 








Tse Marxine or Imporrep Erecrric Morors anp 
Crockxs.—The Board of Trade informs us that an, 
Order-in-Couneil has recently been made under the 
Merchandise Marks (Imported Goods) No. 4 Order, 
1934, requiring imported clocks, movements of clocks, 
platform escapements and synchronous electric motors 
to bear an indication of origin. The Order, which will 





for the first three months of 1934 show an increase of | 


come into force on June 22, is being published, and copies 
will shortly be purchasable from H.M. Stationery 


| Office, Adastral House, Kingsway, London, W.0,2. 
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that the British coal industry has fallen into a 
decline ; and recent years of depression have only 
served to emphasise and to accelerate the progress 
towards decay. This can be clearly indicated by 
a few statistics. In 1913, the output of coal in this 
country amounted to 287,000,000 tons, but in 
1929 it was only 258,000,000 tons. In the former 
year the quantity exported was 73,000,000 tons, but 
in 1929 it had fallen to 60,000,000 tons, and in 1933 
to as little as 39,000,000 tons. On the other hand, 
world production had increased from 1,200,000,000 
tons in 1913 to 1,330,000,000 tons in 1929, though 
|it has since declined. It must therefore be con- 
cluded that, while until a year or two ago, the world 
was consuming more, and not less, coal than in 1913, 
the proportion it was deriving from British sources 
was definitely lower. For this state of affairs there 
are several explanations. In the first place, other 
countries have been developing their native coal 
|resources. Holland’s production, for instance, rose 
from 2,000,000 tons in 1913 to over 12,500,000 tons 
|in 1933. Further, strikes, quotas, and other mani- 
| festations of an inability to meet the requirements 
of the new situation have inflicted damage on our- 
|selves and assisted our competitors. In 1913, we 
|exported 10,000,000 tons to Scandinavian countries, 
| That amount has now fallen to 6,000,000 tons, the 
|remainder being supplied by Poland, a country 
| which has energetically taken full advantage of our 
|short-sighted behaviour. The position in Russia is 
|even worse. Moreover, coal throughout the world 
|is being subjected to fierce competition from other 
|fuels and sources of power; and this competition 
is not likely to become less. 

The British coal industry must therefore face 
| two facts. One is that it no longer has a monopoly, 
or semi-monopoly, in the supply of coal to other 
countries. Indeed, the task of retaining its hold 
| over those markets will become more and more 
| difficult. The other is that even at home its sway 
|is no longer absolute and that it must be prepared 
| to contest its position not only with oil, which rules 

out the employment of coal altogether, but with 
| electricity and gas, which provide the heat units 








- | required by industry and in the home in a more 


‘convenient, flexible, and easily marketable form. 
| It is true that it seems probable that more and more 
coal will be required for the generation of electricity 
and gas. But it is equally likely that for every 
kilowatt-hour or cubic foot produced less and less 
coal will be necessary. Waste, not before it was 
time, is rapidly giving way toeconomy. Even under 
conditions where coal is burned directly the same is 
true. The amount of coal required to produce 
a ton of pig-iron has been reduced from 2-06 tons 
in 1913 to 1-82 tons in 1932, and though the 
uneconomical coal fire is still favoured in the sitting- 
its existence is 


range, has almost entirely disappeared. If Bleak 
House has really been vacated, better trade will 
bring some new life to the coal industry, but the 
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It was to deal with this situation that, somewhat 
belatedly, a Coal Utilisation Council was formed in 
Its appearance in the field at so recent a 


whose existence has already been mentioned. Nowa- 
days even a good thing has to be sold. The quasi- 
rivals of coal—electricity and gas—have long 
realised this and have for many years supported 
associations, whose object is to commend the 
advantages and push the sales of the commodities 
they represent. What the oil industry is doing to 
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organised, the services of which will be at the disposal 
of engineers, architects and builders, and which will 
also examine new apparatus and investigate such 
subjects as smoke elimination. 

It is recognised, moreover, that it is not only to 
the consumption of coal in the raw state that 
attention must be directed. For, as pointed out 
in a paper which was read by Mr. W. R. Gordon, 
before the Royal Society of Arts, on Wednesday, 
April 18, there are other more indirect outlets for 
coal, and some of these have already been explored 
with encouraging results. Mention of electricity 
and gas has already been made. The former, if 
recent happenings are any indication, may be 
trusted to look after itself—at any rate, in the 
domestic field. It could, however, be assisted 
by the Coal Utilisation Council in putting forward 
the advantages of the trolley "bus as against the oil 
‘bus, as an alternative to the tram, and perhaps 
somewhat less enthusiastically in preaching the 
advantages of railway electrification. Gas, too, 
conducts energetic campaigns of propaganda in 
many fields, though there is a possibility that it 
might be increasingly employed for power for 
road vehicles. This departure would have the 
advantage that it would do something to meet 
the competition of foreign oil. The latter could 
also be more actively counteracted than it has yet 
been by submitting coal to hydrogenation or low- 
temperature carbonisation and using the products 
in internal-combustion engines. The success that 
has been achieved in the latter field is well known, 
and it was announced by Sir Harry McGowan at 
the annual general meeting of Imperial Chemical 
Industries last week that the plant intended to 
produce 100,000 tons of petrol per annum from the 
hydrogenation of bituminous coal is making rapid 
progres at Billingham. Moreover, a useful deriva- 
tive of low-temperature carbonisation, semi-coke, 
provides a smokeless fuel which is finding an 
increasing application for domestic purposes, both 
in closed stoves and in the ever-popular open 
grate. In fact, the Coal Utilisation Council will be 
able to utilise plenty of outlets for their energy and 
have an excellent chance to show that many demands 
for fuel could equally well be met from native 
resources as from abroad, After all, there is no 
reason why we, like our competitors, should not 
play the card of economic nationalism for all that 
it is worth, even though it may not be worth so much 
as some of its protagonists would have us believe. 

In carrying out the task of finding new outlets for 
and thus increasing its consumption, the 
Council would, of course, be well advised not to 
neglect those markets which it already holds, nor 
to ignore those upon whom it already depends for 
support. To do this, a good deal more knowledge 
must be acquired of the product they desire to 
sell, or rather, they must stimulate their members 
to acquire that knowledge and to dispel that 
ignorance, which now too often exists. Many 
obstacles, which at present make buying difficult, 
must be removed. For instance, there seems no 
reason why smalls should mean one thing in one 
part of the country and something else in another. 
A consumer—and the larger his consumption the 
more important this is—must be assured that when 
he orders a certain variety of coal he will receive it. 
Means must be taken to reduce ash to a minimum, 
and every method of increasing the value of the 
coal to the consumers must be adopted. A survey 
of the commercial qualities of the coals available 
should be made, and more should be done to formu- 
late clearly the physical properties, such as the fusion- 
point of the ash, of the commodity that is being 
sold. The consumer hes discovered for himself 
how to use coal more economically ; the producer 
must now play a more energetic part in ensuring 
evenness of quality and greater suitability to give 
the service required. It is not sufficient to cry 
‘** Buy more coal” or to investigate new ways in 
which coal can be utilised. Just as much energy 
should be directed to giving the consuming public 
what it wants, for the era when a take-it-or-leave- 
it attitude could be maintained has passed. Further, 
competition with electricity or with gas, if it is 
contemplated, is to be deplored. For it must 
be recognised that coal is a raw, rather than a 
finished, material, and will in future be used more and 
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more to generate some secondary product that can 
be more easily transmitted and utilised than it 
can itself. We welcome the formation of a body 
with such aims, and feel sure it will play a useful 
part in stimulating the industry with which it is 
connected. But it must formulate a clear-cut policy 
and not forget that the best reforms come from 
within, even if prosperity comes from without. 








THE STATE AND SHIPPING. 


As the shipping and shipbuilding trades of this 
country are to-day among our most depressed 
industries, it is not surprising that the question of 
their present and future relations with the State is 
very much to the fore. The matter in its various 
aspects has been dealt with in our columns on 
several occasions in recent years, since the position 
has become no less than threatening, with regard 
to the technical aspect of the case, as affecting 
shipbuilding and marine engineering. 

Among the latest contributions to the discussion 
of the subject is an interesting paper read before 
the Institute of Transport by Sir Archibald Hurd 
on the 9th inst. dealing with the matter on broad 
and general lines. In the course of a brief his- 
torical survey Sir Archibald Hurd pointed out that 
while Alfred was the first king to realise that 
England must be defended on the sea, the expansion 
of our maritime power dated from Tudor times, 
and more particularly from the spacious days of 
Elizabeth. The initiative then lay with the sove- 
reign rather than with the merchant-shipowner, 
since the trading ship and the man-of-war were 
generally interchangeable, shipping and foreign 
trade being looked upon more as State concerns 
than private enterprises. When the Elizabethan 
seamen had swept the seas and freed them from the 
power of Spain, the expansion of foreign trade con- 
sequent upon their hard-won security naturally led 
the merchant adventurers to struggle for greater 
freedom from Government control; but the grant 
of unlimited freedom (and in those days, of licence) 
was resisted by the State, it being rightly held that 
State protection implied a corresponding duty on the 
part of the individual. 

It is indeed difficult to see how the State could 
have done other than take a keen and particular 
interest in merchant shipping, when in the course of 
one short voyage the mariner might take a turn at 
trading, fighting, discovery, and perhaps, if occasion 
served, piracy. It is little more, indeed, than a 
century ago that the only regular service between 
England and the Channel Islands was maintained 
by Post Office sailing cutters manned by Guernsey 
seamen, and the British Government was always in 
a quandary because, if the vessels were lightly armed 
they were liable to be chased and captured by 
French privateers, but if adequately armed they 
were always ready to deviate from their voyages 
and attack French shipping, even in times of peace. 

In the typical British manner of effecting a solu- 
tion by compromise, the era of the great chartered 
companies was brought in, constituting a stage on 
the road of progress from early rigid State control 
to the individualism of later days, and playing a 
most important part in the founding of the British 
Empire. The greatest and most famous of these 
bodies, the old East India (or “ John”) Company, 
lasted until the days of the Mutiny, while the 
Hudson Bay Company still continues. 

The majority of the chartered companies were 
ended after they had become too powerfully mono- 
polistic and threatening to the State on which they 
had formerly depended for existence, and with the 
revocation of their charters also ceased the direct 
interest of the State in British overseas trade and 
shipping. 

While the British trader and shipowner, however, 
was practically freed from Government control, he 
was yet protected by the State from foreign en- 
croachment. The Navigation Acts of Stuart and 


Cromwellian times closed the ports of England, | 


Ireland and the Plantations to foreign ship- 


ping, this being naturally bitterly resented by 
foreign maritime nations, and especially by the 
world carriers of the times, the Dutch, who twice 
went to war with this country on this account. 
The Navigation Acts undoubtedly contributed to 
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British shipping supremacy at the time that they 
were passed, but they as certainly nearly brought 
the industry to ruin before they were repealed in 
1853. Our merchantmen, being exempt from com- 
petition, were then bad in every way, the official 
verdict being that “ British shipping was becoming 
increasingly inefficient in all respects.” These were, 
by contrast, the palmy days of American shipping, 
when the Nova-Scotian and United States soft- 
wood sailing clippers were outclassing contemporary 
British ships in design, speed, capacity and every 
other quality, until the advantage was lost on the 
outbreak of the American Civil War, which saw 
the advent of our own matchless clipper ships, and 
the invention successively of composite, iron and 
steel shipbuilding. 

History repeated itself for a third time when our 
inter-Imperial trade was thrown open to the ships 
of ali nations, this policy being shortly afterwards 
followed even with regard to the coasting trade of 
the United Kingdom. 

Sir Archibald Hurd points out that many 
foreigners have here misread British history, being 
convinced as they are—or rather, it is to be feared 
in too many cases, having convinced their fellow- 
citizens for ulterior aims—that our shipping supre- 
macy has been due to the old Navigation Acts. 
Actually, the truth is that it is, or was, owing to 
their repeal. It would be too much to expect that 
adequate credit should be paid abroad to the en- 
lightened action taken by this country in 1853, 
although this proved to be not only for our good, 
but also for that of the whole world. Itis interest- 
ing to note that very wide powers were then 
vested in the Government (and actually still exist, 
though unused for 80 years) for retaliation against- 
any country impeding, or imposing restrictions 
on British shipping. 

In the 25 years that followed the repeal of the 
Navigation Acts, world trade and British trade 
in particular increased nearly four times, and, freed 
from the State connection, our merchant marine 
expanded in an unprecedented manner. This, as 
Sir Archibald points out, is the real lesson to be 
read by the foreigner, if he can only be brought to 
see it, and appraise it at its true value. It has no 
connection with the confusion caused by the war, 
by which neutral shipping greatly prospered, their 
vessels earning five times as much as the requisitioned 
British ships, whose gains were strictly limited by 
what were called Blue Book rates. After the ter- 
mination of hostilities, foreigners were astonished 
at the courage and resource of our shipowners, 
and at the speed with which our 7,800,000 tons of 
British shipping lost in the war were replaced. 
This tonnage was mainly paid for out of pre-war 
reserves, since during the war earnings were limited, 
and subsequently heavy taxation and the decline of 
world trade left little or no profit. It is not to be 
questioned that British merchant shipping was one 
of the most potent of all factors in winning the war, 
and for that end it was essential for the Government 
to seize control of it, but it paid as little as it could 
for the services rendered, and afterwards deserted 
it, bereft both of ships and money, to sink or swim 
unaided, under the fiercest state-aided foreign 
attack by which any industry has ever been ruined. 
Sir Norman Hill has estimated that the cost of 
replacing our merchant tonnage lost during the 
war exceeded the insurance money by 137,000,000/., 
which falsified the prediction of one of our former 
Allies that British leadership in shipping was ended. 

An interesting table given in the paper above 
referred to differentiates between non-subsidizing 
and subsidizing countries, but should, we think, 
be examined with some caution. Although the 
percentage increase of tonnage for non-subsidizing 
countries is given as only 12, as against 195 by 
those granting subsidies, the small former figure 
is almost entirely the result of a slight British 
and a heavy German decline, offsetting increases 
in other countries, the German decline being 10 
less than 24 per cent. Otherwise the increase of 
tonnage on the part of non-subsidizing countries is 
nearly as “ frenzied ’’ as for the others, the increase 
for Norway, for example, among the former, being 
no less than 108 per cent. It is possible the public 
would receive a considerable shock if figures could 
be produced showing how much of the phenomena! 
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increase in this last instance is made up of oil 
tanker and other tonnage built upon our North- 
East coast, with money provided by British ship- 
builders. Again, although it is shown that United 
States tonnage jumped from 2,000,000 to 10,000,000 
between 1914 and 1933, it would possibly be 
astonishing if it were generally known how much 
of this increase is of doubtful value. 

Many writers on shipping would find it necessary 
to revise their conclusions, if some means were to 
be devised to assess approximately the true value 
and usefulness of shipping tonnage, and if the 
dangers of conclusions based upon indiscriminate 
tonnage measurements were better understood. It 
must be admitted that under present conditions the 
outlook for British shipbuilding does not appear to 
be promising, but the trade is not unduly pessimistic. 
[tis to be hoped that ifsubsidies do come they will be 
generous enough in amount and scope to encourage 
owners in a reasonable policy of new construction 
so as to keep our merchant fleets thoroughly 
efficient and up to date ; and that with the disquiet 
abroad and heavy naval programmes undertaken 
by foreign nations, no further risks will be taken 
by cutting down naval work. The best hope of 
all, however, lies in the skill and energy of our 
inventors and classification societies in producing 
and encouraging great economies in hull forms, 
construction and marine engineering, so as to make 
the building of new ships a really attractive business 
undertaking. 








THE TREVITHICK COM- 
MEMORATION. 


In April, 1833, Richard Trevithick died at the 
age of 62, and it was appropriate therefore that the 
last week-end should have seen the final stages 
of the scheme set on foot in October, 1932, to cele- 
brate his centenary. The closing scenes were laid 
at Penydarren, and in Gower-street, London, on 
Thursday, the 19th inst., a memorial being unveiled 
at the former by Mr. David E. Roberts, while at 
University College, Gower-street, the Minister of 
Transport, Major the Hon. Oliver Stanley, unveiled 
a tablet to Trevithick on Monday last. Both spots 
are historic, though that at Penydarren has the 
honour perhaps of being the more definitely estab- 
lished, the monument being erected on a spot which 
Trevithick’s tramroad locomotive must have passed 
over when leaving the nearby Penydarren Works. 

The scheme to commemorate fittingly the cen- 
tenary of Trevithick was mainly, it may be remem- 
bered, due to the initiative of Mr. H. W. Dickinson, 
then president of the Newcomen Society. The 
committee subsequently formed was representative 
of the whole profession, and Sir Murdoch Macdonald, 
then president of the Institution of Civil Engineers, 
acted as chairman. The plans drawn up included 
a memorial service at Dartford Parish Church, 
and also one in Westminster Abbey, a memorial 
lecture, the publication of a memorial volume, and 
the erection of memorials at Penydarren and 
near Euston. Our columns, in due course, recorded 
the services, and the delivery of the memorial 
lecture by Professor C. E. Inglis, while the memorial 
volume prepared by Messrs. H. W. Dickinson and 
A. Tetley, and published through the public-spirited 
action of Messrs. Babcock and Wilcox, Limited, 
was also recently reviewed in our columns. The 
two last scenes have now to be put on record. 

At the Penydarren ceremony, the Mayor of 
Merthyr Tydfil was in charge of the proceedings, 
part of which were conducted in Welsh. The 
Mayor, Alderman B. J. Williams, J.P., in a few 
introductory remarks, pointed out that the memorial 
had been constructed of old chair stones from the 
original tramway over which Trevithick’s locomotive 
ran, while some of the old rails had been built 
into the base, and temporarily, for the occasion, 
there was resting on the base an old tram wheel, 
fished out of the Taff not far down the valley, only 
a short time ago, and though over 100 years old, 
still in good condition. After the lesson from 


Ecclesiasticus had been read by the Rector, the 
Mayor called upon Mr. David E. Roberts, whom he 
introduced as eminently suitable for the task 
as an old Merthyr boy and an engineer, to unveil 


| Roberts pointed out the authenticity of the site 
| which had been given for the memorial. For the 
|oceasion the Borough Surveyor had fixed up two 
posts marking the site of the old gates of the 
Penydarren works from which the locomotive 
emerged on its historic trip. The works had been 
owned by the Homfrays, who lived at Penydarren 
Place, now looking down on the memorial itself. 
The trip, Mr. Roberts said, was the result of a 
wager, but there was some dispute as to between 
whom. He thought there was good ground for 
believing that it was laid between one of the 
Homfrays of Penydarren and Mr. Hill, of Plymouth, 
down the valley, for 500 guineas. Trevithick’s 
years at Penydarren were among the most fruitful 
of his life, and had a Bolton been found to work with 
him as with Watt, great things might have come 
of his inventions. It would, however, have been 
very difficult to find anyone to fit in with Trevithick’s 
temperament. 

After the dedication of the memorial by the 
Mayor’s Chaplain, Councillor H. I. Williams, J.P., 
committed the care of the memorial to the Corpora- 
tion. Councillor H. I. Williams was mayor when 
the commemoration scheme was inaugurated. 
In making it over to the Corporation in an excellent 
address, Councillor Williams said that 130 years 
had not exhausted the possibilities of Trevithick’s 
really great invention, the application of high- 
pressure steam. At further speeches, when visitors 
were guests of the Corporation, it was mentioned 
that there was still, unfortunately, a deficit on 
this memorial, which it is hoped may be quickly 
cleared off. 

The proceedings in London on Monday commenced 

in University College, Sir Murdoch Macdonald 
being in the chair, supported by the Provost 
and others. Sir Murdoch, in introducing the 
Minister of Transport, said that the contrast 
between Trevithick’s effort and what the railways 
ought to be doing to-day (90-120 m.p.h. on the 
average for fast trains) was extraordinary, although 
Trevithick’s principles had not been departed from. 
Inventions did not always come into everyday use, 
but in the case of Trevithick, his model had intro- 
duced the most wonderful advance from which 
everybody subsequently had benefited. One point 
he would like to refer to was connected with 
Trevithick’s appeal to Parliament for a grant to 
help him to continue his work. The grant was 
refused—nowadays he thought it would be found 
that Parliament would be more sympathetic in 
such a connection. 
The Hon. Oliver Stanley said that we must all 
hope that the Commemoration would re-establish 
the memory of Trevithick on the proper scale. 
It was appropriate that he should have been asked 
to the ceremony, since Trevithick had interested 
himself in both road and rail transport. He thought 
the inventor must have also been something of a 
prophet, since he named his machine the “ Catch- 
me-who-can.” In those days everyone believed 
that the progress of science was a direct march 
to Heaven. Now many people thought differently, 
but it was no use blaming those who had done their 
best to make life better and easier for us; what 
we ought to do was to set about trying to make 
the best use of the advantages they had given us. 
After a few remarks by Dr. Allen Mawer, the Provost, 
and by Sir Alexander Gibb, the company adjourned 
from the College to Gower-street, when the tablet 
erected on the side of the Engineering Laboratories 
was subsequently unveiled by the Minister of 
Transport. 








THE WORK OF THE CENTRAL 
ELECTRICITY BOARD. 


Tue sixth Annual Report* of the Central Elec- 
tricity Board, which was published on the 12th inst., 
covers the twelve months ended December 31, 
1933, during which general trading was in operation 
in two districts, Central Scotland and Mid-East 
England. It was thus possible during a large part 
of the year to concentrate the electrical production 
of the whole of the requirements of those areas in a 
few of the best-placed and most efficient stations, 


* Central Electricity Board Sixth Annual Report. London: 
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mates, the financial results were most encouraging. 
Actually, 76 per cent. of the total electricity supply 
was generated in 10 out of the 25 selected stations, 
and, owing to interconnection, the increased demand 
was met without any capital expenditure having to 
be incurred on generating plant. The revenue 
obtained was sufficient to enable the whole of the 
operating and administrative expenses to be covered 
and to allow a small margin to be carried forward. In 
addition, in other areas where full trading was not 
in force during the year under review purchases and 
sales were made by the Board to facilitate frequency 
standardisation and to obviate extensions to gene- 
rating plant, and a balance of some 30,000/. was thus 
obtained, which has been credited to capital expen- 
diture. In this connection it may be recalled that 
the Board is permitted to capitalise its interest and 
to suspend its sinking fund charges for a period of 
ten years, but it is now anticipated that it will not 
be necessary to take full advantage of this provision. 
It may, therefore, be said that the results are such as 
to disappoint the pessimists, and there is every 
reason to suppose that they will be still further 
improved. 

The report deals in detail with the basis on which 
trading is carried on. It is pointed out that supplies 
are normally chargeable at the grid tariff for the 
area, with the proviso that the owner of a selected 
station may repurchase so much of the electricity 
produced at that station as he may require at the 
cost of production, plus a proper portion of the 
Board’s expenses, and need not pay more for his 
total supply than it was to have cost him to generate 
for himself. In framing the grid tariff long-period 
budgeting has been adopted, and the scale is such 
that revenue expenditure, including interest and 
sinking funds charges, is covered. The budget 
period approved by the Commissioners is ten years, 
and though in the earlier years outgoings may be 
more than income, in the later years the surpluses 
should be sufficient to recoup deficiencies. There has 
been some criticism and misunderstanding of this 
method of finance, in spite of the fact that there is 
nothing novel about it. It, however, provides for 
stability, and in view of the increasing demand for 
electricity, it is quite safe to adopt it. The tariffs 
have, in fact, been fixed on the principle of giving 
the industry the immediate benefit of the surpluses 
which will be realised later on. 

On the technical side the report for obvious 
reasons contains very much less information than has 
been usual. The last tower was erected at Breamore 
on September 5, 1933, roughly five years after 
the erection of the first tower near Edinburgh, and 
by the end of the year the conductors had been 
practically completed. During the year, additional 
lines were erected between Bonnybridge and Falkirk, 
Folkestone and Dover, and Northampton and 
Kettering. A new grid point of supply was estab- 
lished at Beddington and facilities for increased 
supplies were given at other points. By the end 
of the year work on the 273 switching and trans- 
forming stations had been also almost completed. 
Investigations were continued with the object of 
reducing the cost of tapping the grid, and a 
300 kVA 132,000/11,000-volt transformer bank has 
been designed for use at Wooler on the Dunston- 
Galashiels line. This installation embodies oil 
blast fuses, which have the advantage of very low 
replacement costs. A 33,000-volt single circuit- 
breaker substation equipped with outdoor metal- 
clad gear is in course of manufacture. This type 
of station, which is designed for extension to the 
three circuit-breaker type, has the advantages of 
extreme simplicity and low cost. 

As regards generation, there are at present 
122 selected stations, and provision has been made 
for the construction of thirteen more when occasion 
arises. During the year the Battersea station of 
the London Power Company and the 150,000 kW 
extension of the Barking station of the County of 
London Electric Supply Company were started up 
and substantial progress was made at Fulham and 
Tir John North (Swansea), and with the hydro- 
electric stations of the Galloway Water Power 
Company. In Galloway the main dam at Clattering- 
shaws was almost completed, and the tunnel had 





been driven from the reservoir to the generating 
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station at Glenlee. Control rooms were completed in 


London, Birmingham, Manchester and Bristol, 
those at Glasgow and Leeds being already in opera- 
tion and that at Newcastle under construction. 
In the design of the equipment used in these rooms 
automatic telephone apparatus has been largely | 
employed and represents an important contribution 
by communication engineers to the solution of power 
engineering problems. It has especially enabled 
considerable latitude to be exercised in the lay-out 
of the indicating panels. Frequency standardisation 
is almost completed. 

Experience in operation has shown that the design 
of the conductors and towers is satisfactory and 
it will be adhered to for extensions. Tests at regular 
intervals enable timely warning of insulation weak- 
ness to be given, and the use of anti-fog and anti- 
dirt insulators is being extended where this has 
been found to be necessary. The 132 kV metal-clad 
outdoor switchgear at Tongland* has given entire 
satisfaction, and all types of 132 kV circuit breakers 
have been subjected successfully to short-circuit 
conditions in the field. Although transfer of load 
over the grid will normally be limited to relatively 
short distance, North-West England and South- 
East England have been temporarily linked up 
with success. Finally, it is stated that the teething 
troubles experienced during the year were fewer 
than might have been expected, and that experience 
fully confirms the view that the system will increase 
the security of public electricity supply and materi- 
ally contribute to the industrial revival of the 
country. It has already enabled certain small 
undertakings to meet the demands of industrial 
consumers for supplies far beyond their capacity as 
isolated producers. 








NOTES. 
REFRIGERATION EXHIBITION. 


Tue importance of the artificial production of 


cold in the civilisation of to-day is, apart from 
a vague knowledge that certain foodstuffs are 
“frozen,” little realised by the general public ; 


indeed, it may be said, many engineers are scarcely 
better informed. The exhibition of refrigerating 
machinery at the Science Museum, South Kensing- 
ton, which was opened on Thursday, April 19, and 
which will remain open until the end of August, is 
sure, if properly supported, to do a great deal to 
place this indispensable industry in proper perspec- 
tive. The exhibition may be broadly divided into 
three main sections, viz., one illustrating the prin- 
ciples and history of refrigeration, a second illus- 
trating the contributions of modern research to its 
practice, and a third showing present industrial appli- 
cations. With regard to the first, no one can do 
better than to give serious study to the introductory 
material provided in the official catalogue. This 
account, prepared by Mr. T. C. Crawhall, M.Sc., and 
Mr. B. Lentaigne, B.A., could hardly be more lucid 


| foodstuffs and for industrial applications are in- 
teresting and deserve close attention. In general, 
the exhibition is a really effective contribution to the 
subject of refrigeration,and in particular{no engineer- 
ing student who can possibly do so, should omit 
to pay several visits to it. The opening ceremony 
was performed by Sir Alfred Ewing, K.C.B., F.R.S., 
who in course of a speech, dealing first with the 
advantages of concentration on a particular subject 
by a museum, pointed out that the refrigerating 
industry differed from many others in not having 
come into existence from empirical practice, but 
had, from the start, been based on strictly scientific 
principles. The chair was occupied by Sir Richard 
T. Glazebrook, K.C.B., who, in introducing Sir 
Alfred Ewing, stated that the exhibition was the 
outcome of a suggestion of the late Sir William 
Hardy, F.R.S., whose work in connection with low 
temperatures at Cambridge was well known. In 
proposing a vote of thanks to Sir RichardGlazebrook 
and Sir Alfred Ewing, Colonel E. B. Mackintosh, 
D.S.0., Director and Secretary of the Science 
Museum, referred particularly to the help received 
in connection with the exhibition from the Depart- 
ment of Scientific and Industrial Research. 


REORGANISATION IN THE LRON AND STEEL INDUSTRY. 


The revised constitution for the iron and steel 
industry, of which we gave an outline last week, 
was adopted at a special general meeting of the 
National Federation of Iron and Steel Manufac- 
turers, held on Thursday, April 19. This body 
will now be known as the British Iron and Steel 
Federation and its council and executive committee 
are specially charged to give earnest attention, in 
collaboration with other associations, to promoting 
maximum manufacturing and commercial efficiency ; 
to expanding export trade in iron and steel products 
and to obtaining affiliation with the appropriate 
bodies. As we have already pointed out, there 
is no time to be lost in carrying out these duties, 
since the Import Duties Act will expire in October, 
and the Government will expect some scheme of 
reorganisation, which they can accept, to be 
formulated by that date. In moving a vote of 
thanks to the National Committee, the Sub- 
Committee and the Revision Committee for their 
work, the president, Mr. James Henderson, pointed 
out that the industry in March was working at 
80 per cent. of its estimated capacity—a much 
higher rate than in any other steel-producing 
country. This general improvement was spread 
over the various sections and even the export trade 
was 8-6 per cent. better than last year. Neverthe- 
less, the effect on their exports of world conditions 
was viewed with grave anxiety by certain branches of 
the trade, and imports were still at the rate of 
1,500,000 tons per annum and showed a rising 
tendency. Effective measures must, therefore, be 
taken, in collaboration with the Government, to 
divert to our own people the employment those 





or informative, and it and the illustrative exhibits 
provide the most practical and coherent exposition | 
of the theory and history of refrigeration that we | 
know of. As a matter of fact. believe the | 
exhibition is the first of its kind to be held any-| 
where. The second section chiefly demonstrates | 
the extensive but little-known work being carried | 
out on behalf of the Food Investigation Board of | 
the Department of Scientific and Industrial Research | 
at the National Physical Laboratory. The exhibits | 
relative to insulation and instruments for such | 
purposes as ascertaining the water-vapour content | 


we 


and the carbon-dioxide content of refrigerating 
chambers are of part.cular technical interest. | 
Those relating to the preservation of food will 


make an appeal to the general public, and are extra 
ordinarily informative. The third section is remark- 
able for the number of new and elaborate models 
showing the industrial applications of refrigeration. 
The industry has contributed fully to this section, 
and, apart from models, they are working examples 
of actual plant. The authorities have, however, 
wisely excluded the names of firms, that no 
flavour of trade advertisement attaches to the 
exhibition. Two large thermometers giving the 
range of temperatures for storage and transport of 


sO 


* See ENGINEERING, vol. cxxxvi, page 358 (1933) 


imports represented. He was confident that some 
means would be devised of supporting those indus- 
tries which were most affected by the present 
development of economic nationalism, exchange 
difficulties and other restrictions on export trade. 


| We hope that the events of the next few weeks will 


show that confidence to be justified. 


Prie-Drivine RESEARCH. 


A note on the progress being made at the Building 
Research Station, Garston, near Watford, in the 
investigation of the behaviour of reinforced concrete 
| piles during driving, has recently been issued. The 
research, it may be remembered, commenced with 
a mathematical analysis, the results of which were 
given in an article by Mr. E. N. Fox, on page 263 of 
our 134th volume (1932). The end conditions of the 
pile, are, of course, extremely difficult to evaluate 
mathematically and to obtain estimates of these and 
|to measure the strains in the pile for verifying or 
correcting the mathematical analysis, an experi- 
| mental investigation was necessary. In the latter, 
| an attempt had to be made to relate the stresses 
| produced to the resistance of the pile to destruction. 
| The piezo-electric property of quartz was utilised to 
measure the strains produced by the hammer 
| blow, and by building in instruments of this type 
| during the construction of the pile, accurate records 





of tensile and compressive stresses at any point 
in the length of the pile were obtained. It was 
next necessary to take records of the strains in piles 
of sufficient length to develop stress waves, and piles 
up to 15 ft. long and 7 in. square in cross-section 
were employed for this purpose. For the verifica- 
tion of the mathematical analysis the end conditions 
had to be standardised in as simple a form as possible. 
Actually a special pit was constructed and the pile 
was placed in a lead shoe on a heavy cast-iron 
block. The arrangements were explained in the 
Annual Report of the Building Research Board for 
1932, which was referred to on page 700 of our last 
volume. Various foot and head conditions were 
tried during driving, and it was found that the 
general form of the strain-time curves obtained wer 
in agreement with the mathematical conception 
and that the total energy, as obtained by integra- 
tion, agreed within 10 per cent. with the energy 
of the hammer. It will be understood that in 
these tests side restraint and friction are absent, 
this condition being seldom realised in practice, but 
under this condition it was found that failure never 
occurred with repeated stresses less than 50 per cent. 
of the compressive strength of the concrete, as 
measured by an ordinary cube test. It appears, 
therefore, that if driving conditions in practice are 
such that stresses less than 50 per cent. of the cube 
strength are produced, failure is not likely to occur. 
After the completion of the work in the pit, tests 
were made by driving piles into stiff clay, and the 
results of these tests showed reasonable agreement 
with the values deduced theoretically. The final 
stage of the work will be the measurement of the 
strains produced in full-scale piles during driving on 
typically difficult building sites. In due course a 
report will be issued giving the practical conclusions 
arrived at and their experimental justification. 


Cosmic Rays. 

This fascinating subject started over thirty years 
ago with the discovery that clean dry air at sea 
level was a slight conductor of electricity. The 
subject, which was dealt with by Professor P. M. 8. 


| Blackett, M.A., F.R.S., at the Royal Institution, 


on April 20, has now grown into one of the important 
branches of physics, and it perhaps may also be 
considered as an important branch of astronomy. 
For whatever the final explanation of the origin 
of the rays is found to be, it is probable that their 
origin is of great astronomical significance. The 
instruments with which the rays have been imvesti- 
gated have been the ionisation chamber, the counter 
and the cloud chamber, and experiments have been 
carried out with such apparatus all over the world 
and at very great heights above the ground and 
far below the surface. The cosmic radiation is a 
part, really, of geophysics, to be studied not only 
in the laboratory but everywhere that is attainable. 
It appears from all these results that the earth is 
being bombarded by streams of positrons and 
electrons of very great energy. These appear to 
come continually from outside our galactic system, 
but from where, or how they are produced, is not 
known. The study of the passage of these rays 
through the atmosphere has led to the discover 
of interesting new phenomena. The positron, 
first detected by Anderson in a cloud photograph. 
is now known to be one of the main constituents 
of the rays. This new member of the group of 
fundamental particles, has very great theoretical 
interest, since its experimental detection has shown 
the validity of Dirac’s theory of holes. Very 
great interest attaches to the behaviour of the very 
fast cosmic ray particles while passing through 
matter. The curious and striking phenomenon 
of the “showers” still awaits explanation. It is 
clear that one is here in a region of physics wher 
quite new types of phenomena occur. 


British Propuction oF Pic [Ron AaNnp STEE! 


For many years past we have regularly published 
succinct extracts from the monthly memoranda 
issued by the National Federation of [ron and Stee! 
Manufacturers, Caxton House, Tothill-street, Lon 
don, S.W.1, giving particulars of the current 
production of pig-iron and steel in Great Britain. 
The latest memorandum published shows that ther 
were 95 blast-furnaces in operation at the end o! 
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March, a net increase of 5 since the beginning of the | that this obligation is fulfilled. It is worthy of | fluctuating rates of firing setting up a differential 
month. The production of pig-iron in March|note that 117 persons were killed and 3,831 | heat gradient throughout the boiler, and inter- 
amounted to 503,600 tons, compared with 414,400 | injured on the roads of Great Britain during the | mittent steam draw-offs, especially when associated 
tons in February, and 332,200 tons in March, 1933.| week ending April 14. It would be interesting with rapid drops of pressure. He said he was 
The March output of steel ingots and castings to know what proportion of these were caused | inclined to blame over-treatment of the feed water 
totalled 829,700 tons, compared with 707,500 tons | to pedestrians who were perforce walking in the | with chemicals to some extent, and cited cases in 
in February, and 577,700 tons in March, 1933. | roadway. support of this view. He had made some observa- 
Commenting on these figures recently, Sir William tions on a boiler with glass parts, working at a 
Larke, K.B.E., director of the Federation, pointed | pressure of 25 lb. per square inch. Using distilled 
out that the production of steel in this country had | THE INSTITUTION OF MECHANICAL | water, the steam Ses seen to come away in very 
been steadily rising, with minor fluctuations due to ENGINEERS. small bubbles which broke immediately. There 
holidays, since the autumn of 1932, and that the Tue last general meeting of the 1933-34 session | W@8 no sign of frothing, the bubbles lying in a com- 
total for March, 1934, namely, 829,700 tons, was of the Institution of Mechanical Engineers was held | Pact mass over the surface of the water without 
the highest figure for any month since October, at Storey’s-gate, St. James’s Park, on Friday, | @0y attempt to lift. He had then gradually dosed 
1929, when production had amounted to 889,800 April 20. The chair was occupied by the President, the feed water so as to bring it up in the boiler to 
tons. Sir William stated that 1929 was the record | Mr. Charles Day, M.Sc.Tech. ‘the condition which would be obtained as the 
year for production under peace conditions in the! After transaction of the routine business Mr. Day |sulphate concentrate rose. The effect was very 
history of the industry, and added that there was | announced that Eng. Vice-Admiral Sir Reginald ‘marked. The surface tension increased, with the 
no reason why present production should not |W. Skelton, K.C.B., had resigned from the Council, result that the envelope of each bubble was more 
continue to increase. While this most encouraging | consequent upon his removal from London. The | tenacious and the bubbles increased in size. Instead 
sign of steady and continued improvement reflected | vacancy thus caused had been filled by Mr. Ben- ‘of a mass of small even bubbles there was a much 
the general economic betterment of the country, | jamin Irving, who had recorded the highest number | smaller number of large bubbles which formed 
and particularly the application of protection to | of votes of the unsuccessful candidates in the recent |@ large amount of froth practically filling up the 
the iron and steel industry, the latter could claim | ballot. Mr. Irving would hold office until the next | Steam space of the boiler. The lowering of the 











that the results were due, in some measure, to the 
active steps it had taken, since the policy of protec- 


tion became effective, to stimulate demand and | 


improve commercial and productive efficiency, 


although many of these had not yet had time to | 9 
A substantial measure of | ;, 


come to full fruition. 
agreement had been reached between the producing 
and the consuming interests, and effective co-opera- 
tion established. Since the Ottawa Conference, 
at which the industry had been strongly repre- 
sented, missions representative of the industry had 
proceeded to Denmark, Scandinavia, Finland, 
Holland, Poland, and also India, all with a view to 
promoting increased trade overseas. While much 
remained to be done, all concerned were entitled 
to draw a large measure of encouragement from 
the progressive increase in production figures and 
from the fact that, even in the difficult field of 
export trade, the figures for 1933 were slightly 
higher than those for 1932, in spite of the fact 
that, with the exception of France, exports had 
declined in the other European iron and steel- 
producing countries, 


A Footpats CENSUS 

No matter in what form the Road Traffic Bill, 
which is now before Parliament, reaches the Statute 
Book, it is safe to prophesy that the speed of motor 
cars in most country areas will continue to be high 
enough to make the roadways both unsafe and 
uncomfortable for continuous use by pedestrians. 
The Automobile Association has, therefore, done 
& public service in making an investigation, the 
results of which show an inadequate provision 
of footpath accommodation alongside a large 
percentage of those roads which carry the greatest 
volume of motor traffic. Excluding roads in urban 
districts and the Metropolitan area, that is, just 
those on which under the new Bill unlimited speeds 
will not be permissible, it appears that over a large 
area of England and Wales, and throughout Scot- 
land, properly made footpaths exist alongside less 
than 50 per cent. of the mileage of important main 
roads. In Devon and Cornwall the figure is as low 
as 18 per cent., while in the Eastern Counties it 
is 27 per cent., in North Wales 30 per cent., and in 
Scotland only 31 per cent. In Northumberland 
and Durham it rises to 38 per cent., while in 
Hampshire it is 43 per cent., in Buckingham, 
Berkshire and Oxfordshire 47 per cent., and in 
Middlesex, Bedford and Hertfordshire 48 per cent. 


| annual general meeting. 

Gas Works Practice. 

| The President then called upon Mr. F. M. Birks, 
B.E., Mechanical Engineer, Gas Light and Coke 
Company, to read a paper entitled ‘Gas Works 
| Practice.” We commence to reprint an abridge- 
ment of this paper on page 499 of this issue. 

| The discussion was opened by Mr. R. C. Macdonald, 
| who expressed the hope that the mechanical equip- 
|ment of gas works, somewhat lightly touched upon 
|in the paper, would receive more detailed attention 


'in a subsequent one. The author had referred to the 
benefits received from increased mechanisation, but | 


he, himself, thought that the more exact control 
jand more precise limits developed both on the 


| chemical and engineering sides was also a consider- | 
| 


| opening remarks as to the permanent value to the 


|able factor is obtaining increased efficiency. Mr. 
|Macdonald then outlined, with the aid of lantern 
|slides, the methods of charging retorts, beginning 
| with hand operation, in which the stokers acquired 
| great skill, and proceeding to mechanical stokers, 
in some cases drawing upon personal experience. 
The steam-driven machine, introduced by Mr. 


water level in a horizontal cylindrical boiler did not 
increase the water surface to a sufficient extent to 


| reduce priming; it merely kept the steam outlet out 
\of the froth-filled region. Even with boilers fitted 
| with continuous blow-downs, it was necessary to 


watch the degree of concentration of the water if 
the boiler was not to prime. Major Gregson then 


|made some comments on the amount of steam ob- 


tained from waste-gas boilers per ton of coal car- 


|bonised. He thought the figures quoted in the 
| paper were low, and would be modified if similar 
|figures obtained in 


provincial gas works were 
considered along with them. The question of using 
back-pressure and low-pressure steam for process 
work was important in a gas works and he regretted 
that more information had not been given on this 
point. 

Dr. R. Lessing, whilst agreeing with the author's 


gas industry of the engineer Clegg, and the chemist, 


| Accum, said that thirty years ago such co-operation 
| was not so thorough as it should have been. 


A 
profound change had taken place in recent years, 


|and the Gas Light and Coke Company, in particular, 


| West about fifty years ago, had been converted, | had allowed the chemist to have a definite practical 


owing to boiler troubles, to a rope drive, the rope 
| being operated by gas engines. 
account in some detail of the Arrol-Foulis hydraulic 
charging machine which, he considered, possessed 
|certain advantages over the projector type of| 
| machine illustrated in the paper. Mr. Macdonald 
| then dealt with the early history of the gas exhauster. 
He agreed with the author that belt conveyors were 
| the best method of handling coal and coke, but 
said the question of their installation in an existing 
| works really depended upon the efficiency of the 
|original system. For example, in the East Green- 
| wich works of the South Metropolitan Gas Company, 
the lay-out and arrangements for handling coal by 
locomotives and wagons from the steamers to the 
retort houses had been planned with so much fore- 
sight, that any saving effected by a belt-conveying | 
system would be so small as to require many years | 
to wipe out the capital cost. 

As to the working, reclamation, &c., of coal 
| stocks, he thought mechanical navvies mounted on | 
|chassis of the crawler type would prove a more | 
| economical procedure than that of laying temporary | 
‘track and using locomotives and wagons. Dealing | 

with the transport of ash Mr. Macdonald exhibited 
'a@ slide showing a conveyor belt submerged in a | 








|influence in guiding the industry. 
He then gave an | 


It was largely 
due to that influence that scope had been afforded 
to the engineers to produce the mechanical con- 
trivances by which the gas works of to-day obtained 
such good results. Dr. Lessing then said that he 
thought that, in spite of improvement during the 
past five or ten years, the ash content of the coal 
supplied to the gas industry was still too high. It 
was concentrated chiefly in the small coke, and as 
the gas obtained from coal carbonisation was only 
from 10 per cent. to 15 per cent. by weight of the 
coal, it was logical to pay greater attention to the 
Taw material, to improve the quality of the three- 
quarters of it that was turned into solids. There 
were opportunities for engineers in this direction 
of decreasing the ash content of coke. 

Dr. G. W. Anderson commented on the great 
improvement effected in the economical production 
of power in gas works since the pre-war period. 


| Then, the coke required for steam raising and 


power generation was from 5 lb. to /10 lb. per 
1,000 cub. ft. of gas produced, excluding water 
gas. In Table II of the paper there was a figure 
of only 1-09 lb. of coke used under boilers per 1,000 
cub. ft. of gas. This was evidently due to the 
effective use of waste-gas boilers on carbonising 


At the head of the list comes Kent, with 60 per| trough of water to receive the hot ashes from a/| plant and water-gas generators. The loss from 


cent. and Surrey with 64 per cent., while Notting- 
hamshire, Lincolnshire and South Derby all make a 
fair showing. None of these figures can, however, 
be considered either large or adequate. Paths, 
it may, in parentheses, be pointed out, are not always 
adequate, and where their surface is not clean and 
waterproof, or otherwise equal to the adjoining 
carriageway, they give rise to a temptation 
to use the latter. The Road Traffic Act declares 
it to be the duty of the highway authority to see 
that proper footpaths are provided, and it is evident 
from the figures we have given that pressure should 
now be brought to bear where they are lacking, so 





‘battery of water-tube boilers. On leaving the | 
| trough, the belt passed over pulleys which formed | 
it into a trough and so retained the ashes on the | 
delivery incline to the dump. This method had | 
proved very satisfactory in use. 

Major W. Gregson referred to that part of the | 
paper dealing with priming in waste-heat boilers. | 
Two determinant factors in priming had been | 
mentioned, viz., the chemical condition of the water | 
and the diameter of the boiler in relation to the rate | 
of release of steam. There were, however, other | 
|factors; for example, ineffective circulation, bad | 
| design, solids in suspension, oil in the feed water, | 


| 


coke ovens was difficult to minimise, as the tem- 
perature of the chimney gases was so low. It might 
be possible to utilise this heat to operate a refrigera 
tion plant of the absorption type. Such a plant 
would, at a thermal efficiency of 60 per cent., 
produce about 5 cwt. or 6 cwt. of ice per ton of coal 
carbonised, or its equivalent in heat units of refrigera- 
tion. If no market could be found for ice so pro- 
duced, the degree of cold available would be useful 
in the process of gas purification, which was improved 
and simplified by employing low temperatures. 
Continuing, Dr. Anderson discussed the question 
of recovering heat from the hot coke, and came to 
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the conclusion that perhaps nothing would be done 
to lower the present high costs of apparatus for 
such recovery as long as sufficient waste heat for 
steam requirements was available from other 
sources. There was an enormous amount of power, 
i.e., much unused heat, available in the gas works 
of the country after their needs had been provided 
for. This by-product represented, in fact, over 
10 per cent. of the total amount of electricity 
generated on the grid. It was regrettable, in the 
national interest, that the gas industry had not 
found its rightful place in the supply of electricity 
in this country, but the still untapped sources of 
steam and power could be utilised in other ways. 
He thought that, for example, a combination of 
carbonising and the hydrogenation of coal would 
prove an economical proceeding, instead of leaving 
the latter process exclusively to the chemical 
industry. 

Mr. P. St. G. Kirke dealt chiefly with the subject 
of waste-heat boilers. It had been stated, he said, 
that a short boiler would result in priming. He 
could not agree. There was, for instance, a waste- 
heat boiler installed on a coke-oven plant in opera- 
tion which, though 10 ft. in diameter, was only 
4 ft. long. The boiler worked with an induced 
draught of 20 in. of water, and the steam was quite 
dry. His firm had put in short waste-heat boilers 
elsewhere, and had established the fact that, as long 
as the velocity of the steam release did not exceed 
10 ft. per minute, no priming would occur. With 
a steam drum, the speed could be increased to 15 ft. 
per minute, but the steam had to be withdrawn in 
& proper manner and not in a haphazard way. 
He hoped that the cost of gas would eventually be 
brought on a level with that of oil, so that the 
native fuel, coal, might be made use of instead of 
imported oil. It could apparently be done in some 
cases, as he knew of a small works where gas for 
generating steam or heating buildings was offered 
at 24d. per therm. 

Mr. G. L. B. Diamond raised the point of the quality 
of coke from the intermittent vertical chamber 
oven. This was, thermally, a low-efficiency plant, 
and the coke was so dense that its uses were some- 
what restricted. Moreover, the benzol from the 
gas contained refractory paraffin bodies. At his works 
at Folkestone, the waste-heat boiler on the water-gas 
plant had no steam drum, and was the first example 
of the kind he believed. It had been well designed 
und worked without trouble. He would like further 
information as to the treatment of the feed water 
mentioned in the paper as being taken from the 
gas condenser, and was interested in the reference to 
the flume conveyor. He wondered if its employ- 
ment made any difference, either way, in the 
quantity of breeze produced. The question of the 
facing and jointing of rubber conveyor belts might 
also be dealt with more fully. A waterless gas 
holder was shown in one of the illustrations in the 
paper. He had been associated with the construc- 


it might be more economical to substitute improved 
locomotives and rolling stock than to install con- 
veyor belts. Breakage of the material in transit 
was always a serious problem, and the transport 
of coke from the quenching bench to the ship’s 
hold might conceivably be done by the use of 
railway “containers,” with less risk of damage 
than by using belts. 

Mr. R. L. Quertier said that it had been mentioned 
in the paper that when dealing with small loads, 
reciprocating types of exhauster and compressor 
were used. He thought this needed correction. 
It was quite practicable to obtain satisfactory 
turbo machines dealing with quantities as low as 
100,000 cub. ft. to 150,000 cub. ft. per hour at 
pressures of 10 Ib. to 15 Ib. 

Mr. C. W. Crawshaw also referred briefly to the 
turbo-exhauster, and pointed out, amongst other 
things, that as this type of machine did not require 
internal lubrication, it was able to handle gas at 
much higher temperatures than machines of the 
positive rotary blade type. 

Mr. Birks then made a short reply, and imtimated 
that he would deal with most of the points raised in 
writing. He was obliged to Mr. Macdonald for 
filling in some of the gaps in his paper in so interesting 
a way. He had been obliged to leave out much in 
order to keep the paper to a reasonable length. He 
was not able to agree wholly with Major Gregson as 
to the part played by feed-water concentrate in 
causing priming, while as to the statement that 
their steam production was lower than it ought to 
be, he would say that they considered higher figures 
to be evidence that valuable gas was being con- 
sumed in the boilers. With regard to the recovery 
of the heat from hot coke, he might say that they 
hoped to obtain in the near future some actual 
experience with dry-quenching plant fitted to an 
intermittent vertical installation. The question 
of recovering heat from low-temperature gases was, 
at present, complicated by the fact that consider- 
able power would be needed to create the necessary 
draught should temperature be still further reduced. 
Mr. Diamond had mentioned that the coke pro- 
duced in an intermittent vertical installation was 
very dense. It was, however, readily saleable, and 
it must be remembered that it had a high bulk 
density. In other words, by using it it was possible 





to put into a furnace a considerable amount of heat, 
measured in B.Th.Us., at one stoking. 

Continuing, Mr. Birks said that the problem of 
the treatment of feedwater by softening plants, &c., 
was so complex that it would have to be given a 
written answer. He did not think flume con- 
veyors increased the amount of breeze at all events. 
The conveyor belts were enamelled to the British 
Standard Specification. His company had carried 
out many experiments on fasteners for conveyor 
belting, and had now a satisfactory form. They 
were, however, trying to improve it still further, 
and were carrying out experiments with the joint 





tion of such a gasholder and, in spite of great care, 
there had been a tendency to twist in the course of 
erection. He had set this down to the unequal 
heating during the sun’s apparent passage across | 
the sky and wondered if the author knew of any | 
other explanation. 

Mr. R. M. Drummond showed a series of lantern 
slides illustrating different forms of rotary multiple- | 
bladed exhausters and turbo gas-boosters. In| 
connection with the former, he said that, whilst it | 
was undoubtedly economical to run them at low | 
temperatures, it must not be overlooked that there | 
was less wear and tear when they exhausted at | 
high temperatures, i.e., from 120 deg. F. to 140 deg. | 
F. At lower temperatures, there was a tendency for | 
naphthalene and tar to deposit and solidfy, particu- 
larly when the machines vere at rest. This pre- | 
vented satisfactory lubrication. In turbo-boosters 
or other fan-type machines handling gases at high 
pressure, it was difficult to prevent gas leakage at | 
the shafts. Many expedients had been tried, but 
none was wholly successful. Mechanical engineers 
had here an opportunity of tackling a problem of 
importance in connection with the perfecting of 
an Otherwise satisfactory machine. With regard | 
to the handling of coal and coke, Mr. Drummond | 
said that it seemed to him that, where a well laid- 
out railway system already existed in a gas works, | 
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| fasteners. It was difficult to speak on the general 


cases. 
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diagonally across the belting, instead of at right 
angles to it. This reduced the stress on individual 


question of locomotive and wagon transport versus 
conveyor belting without particulars of individual 





Tue sixty-fifth annual meeting of the Iron and 
Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, Westminster, London, 
S.W.1, on Thursday and Friday, May 31 and June 1. 
The annual dinner of the Institute will be held in the 
Grand Hall, Connaught Rooms, Great Queen-street, 
London, W.C.2, at 7 p.m. for 7.30 p.m., on May 31. 
The programme of the business proceedings, together 
with a list of the papers to be presented and discussed, 
are given below. 

Taurspay, May 31. 


At 10 a.m., presentation of the annual report of 
the Council and statement of accounts for 1933. 
Announcement of the presentation of the Bessemer 
Gold Medal to H.M. The King. “An Experimental 
Inquiry into the Interactions of Gases and Ore in the 
Blast Furnace: Part III, Proposed Methods for Com- 
anenge Testing of Iron Ores,” by Professor W. A. 

one, F.R.S., and Messrs. H. L. Saunders and N. 
Calvert, “ Part IV, Equilibria and Velocities in Ore 


First Report of the Blast-Furnace Practice Sub-Com- 
mittee to the Iron and Steel Industrial Research Council ; 
“ Blast Furnace Linings: Part I, An Examination of 
the Information Received in Reply to a Questionnaire 
Circulated to Iron Manufacturers,” by Mr. A. T. Green. 
“Part II, Some Properties of the Fireclay Products 
Used for Blast-Furnace Linings,” by Messrs. A. T. 
Green, W. Hugill, F. H. Clews, and H. Ellerton; and 
“ Principles of the Design of Blast-Furnace Lines,” by 
Professor J. Sarek. 

At 2.30 p.m., “The Elasticity, Deflection, and 
Resilience of Cast Iron,” by Mr. J. G. Pearce; “‘ Tin- 
Iron Alloy in Tin-Plate, with Notes on Some Imper- 
fections,” by Mr. W. E. Hoare; and “ A Microscopic 
Examination of Iron-Tin Reaction Products,” by Dr. 
W. D. Jones and Mr. W. E. Hoare. 


Fripay, June 1. 

At 10 a.m., award of the Carnegie Research Scholar- 
ships for 1934-35, and of the Carnegie Gold Medal and 
Williams Prize for 1933. Second Report of the Corrosion 
Committee to the Iron and Steel Industrial Research 
Council; “The Manufacture of Full-Finished Steel 
Sheets,” by Mr. E. R. Mort; and “ The Behaviour of 
Sulphur in Open-Hearth Furnace Gases,” by Professor 
E. Maurer and Mr. W. Bischof. 

At 2.30 p.m., three papers by Dr. L. Northcott, 
namely, “‘ Dendritic Segregation in Steel Ingots,” 
“A Study of Ingot Structures,” and “ Periodic 
Structures in Metals and Alloys”; “ The Effects of 
Cold-Rolling on the Intergranular Corrosion of the 
18/8 Austenitic Steels,” by Mr. E. C. Rollason; and 
“The Thermal Conductivity of Tool Steel,” by Mr. D. 
Hattori. 

Two further papers are to be presented, namely, 
“‘ The Value of Young’s Modulus for Steel,” by Mr. H. H. 
Abram ; and “ Ageing Changes in Nitrided Steel,” by 
Mr. E. G. Herbert. 

The autumn meeting of the Institute will be held in 
Belgium and Luxemburg from September 10 to 14. 
The business sessions will take place in Brussels on 
the mornings of September 10 and 11. 


LETTERS TO THE EDITOR. 


COKE-HANDLING PLANT AT THE 
BECKTON GAS WORKS. 


To THE Epiror oF ENGINEERING. 

Dear Srr,—Our attention has been called to the 
article which appeared in your April 13 issue describing 
the coke plant at Beckton, and particularly the illus- 
trated Plate XV. 

Of the work shown on Plate XV, we were main con- 
tractors for the storage bunkers with the housing for 
the cutting, screening and scalping sections shown on 
top, also for the scalping station, tippler pit, electricity 
transformer house and control cabins, and for the piled 
foundations for these structures, in some cases up to 
75 ft. deep. 

You will appreciate that to show all of this work 
in the photographs and sections as on Plate XV under 
the sub-title ‘‘ Constructed by Messrs. West’s Gas 
Improvement Company, Limited, Engineers, Manches- 
ter,” may be very misleading and give the impression 
that the whole of the work was carried out by or under 
the instructions of that company. 

While we are sure that such an impression was not 
intended, it would prevent any misunderstanding in the 
minds of your readers if you would kindly publish this 
letter or a note to the effect that the whole of the 
reinforced concrete work as shown above was carried 
out by us under the instructions of Mr. Hardie and his 
staff and not by or under Messrs. West’s Gas Improve- 
ment Company, Limited. 

Yours faithfully, 
For Hotst anp Company, LIMITED. 

1 Victoria-street, 8S.W.1. G. H. Barctay. 

April 23, 1934. as 

[We can assure Messrs. Holst and Company, Limited, 
that the impression suggested in their letter was cer- 
tainly not intended. Our articles have dealt almost 
wholly with the mechanical equipment of the works in 
question, and have not described any of the features 
of the structures—hence the omission of reference to the 
latter, except for the statement that they were of 
reinforced concrete. We are, however, glad of the 
opportunity presented by the above communication to 
put on record Messrs. Holst’s share of the work. 
Ep. E.] 


CALCULATION OF TORSIONAL 
VIBRATION STRESSES OF MARINE 
OIL-ENGINE INSTALLATIONS. 

To tHE Eprror oF ENGINEERING. 
Srr,—In his letter published in Exerveerre of the 
6th inst., Mr. Shannon states that the diagram illus- 
trating my letter in your issue of March 23, page 34°, 

















Reduction,” by Professor W. A. Bone, F.R.S., and 
Messrs. H. L. Saunders and J. E. Rushbrooke; the 





co-ordinates resonance conditions in flexible systems 
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BANKSIDE CONTROL ROOM ; 





CENTRAL ELECTRICITY BOARD. 
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with speed variation in rigid systems. For the particu- 
lar oscillating system to which this diagram refers, 
viz., marine installations characterised by a series of 
comparatively closely grouped engine masses at one 
end of a long flexible intermediate shaft through which 
power is transmitted to the propeller, this criticism 
hardly applies. In normal marine installations of this 
type, the cyclic variation of speed, or of impulse 
frequency, at speeds removed from two-node criticals 
is largely determined by the predominant order of the 
fluctuating torque. In the example under discussion 
the predominant order is the 3rd, and the corresponding 
forced vibration amplitudes in the neighbourhood of 
the 7-5th order 2-node critical speed, viz., 132 r.p.m. 
are approximately -++ 0-00074 radian at the propeller, 
and — 0-00465 radian at the engine. 

These values indicate that the propeller has com- 
paratively small regulating influence and that the co- 
efficient of speed fluctuation at the engine is about 
1/36, which is in good agreement with the assumed 
value of 1/40. 

The effect of this speed variation persists at the 7-5th 
order critical speed, and in the absence of other domina- 
ting extraneous influences, should show a distinct dis- 
tortion on torsiograph records. 

The effect of periodic variations of impulse or of 
natural frequency appears to have an important influ- 
ence on vibration amplitudes at critical speeds, and there 
is already sufficient evidence to show that damping 
devices which are designed to increase the degree of 
frequency variation can yield considerable amplitude 
reductions. 

Mr. Hinkley’s letter indicates a full appreciation of 
the difficulties of finding really practical solutions to 
engine damping problems. 

Yours faithfully, 
53, Ormonde Street, W. Ker Wizson. 
Sunderland. 
April 17, 1934. 








THE BANKSIDE CONTROL ROOM 
OF THE CENTRAL ELECTRICITY 
BOARD. 


THE south-east and east England areas of the 
Central Electricity Board contain some fifty genera- 
ting stations, in which over 2,000,000 kW of plant 
is installed. These stations operate in conjunction 
with 32 132-kV transforming stations, 16 66-kV 
transforming stations and 36 stations working at 
33 kV or some lower pressure, and are connected by 
1,000 route miles of overhead lines and cables. Since 
January 1, 1934, this widespread system has been 
controlled from a centre at 95, Park-street, Southwark, 
London, S.E., alongside the Bankside generating 
station of the City of London Electric Lighting 
Company, Limited. The main functions of this control 
centre are to issue operating and other instructions 
to the power station and Central Electricity Board 
engineers regarding switchgear, transformers and 
voltage-control equipment, and to power-station 
engineers regarding loading, frequency, voltage and 
power factor, and the shutting down and starting up 
of plant. In addition, the issue and recall of Permits- 
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to-work on the Board’s equipment has to be supervised 
and arrangements made for supplies to be given when 
generators, transformers, and other plant are out of 
commission. Further, emergency conditions, such as 
breakdowns, have to be dealt with, and finally, records 
have to be kept regarding switching, voltage control, 
weather and operating details generally. 

For these purposes an efficient and reliable commu- 
nication system is essential, and, after considering 
various alternatives, the Board ultimately decided to 
rent private telephone lines from the Post Office for 
their exclusive use. This decision to some extent 
governed the choice of a site for the control centre, 
which has therefore been located conveniently to the 
routes of the Post Office trunk mains. In addition, 
developments in the equipment designed for the auto- 
matic transmission of signals over communication 
channels previously used for telephony only have 
enabled further facilities to be obtained, and provision 
has therefore been made whereby any changes that 
take place in the positions of the 132-kV, 66-kV and 
other important switches, as well as of the tap-changing 
equipment on the main transformers, is automatically 
indicated at the control centre. Indications of the 
load transfer in kilowatts and the reactive kilovolt- 
amperes passing through all the main transformers, 
of the voltage at certain points on the 132-kV system, 
of the load in kilowatts and reactive kilovolt-amperes 
on certain feeders, and of the load in kilowatts on 
certain generating stations can also be obtained. 
Finally, it is possible to transmit a limited number of 
routine instructions from the control centre to certain 
generating stations by a seven-point visual instruction 
telegraph. 

To provide all these facilities it has only been 
necessary to use one pair of wires between the control 
centre and each distant station. In other words, this 
channel is utilised not only for telephone communica- 
tion, but for transmitting the routine information 
which have just been mentioned. Telephone commu- 
nication from the various instruments in the control 
centre to the distant stations is established through 
a private branch exchange in the usual way, this 
communication either being effected direct to the main 
grid points through the private line or, in the case of 
the secondary grid points, through supplementary 
channels from the main grid points. The lines are 
also connected to an automatic indicating panel, of 
which there is one for each grid point. These panels 
are, as shown in the accompanying illustration, com- 
bined with a board which is erected along one side of 
the control-room facing the operator’s desk, and 
carry the various instruments required for indicating 
the loads and voltages and the positions of the more 
important switches. In addition, the rotary switches 
which enable this information to be obtained, and the 
“telegraphs” mentioned above where these are 
installed, are mounted on the panels. Normally, these 
panels are connected to the distant station, and are 
only cut out when a telephone conversation is taking 
place on that particular line, this condition being 
indicated by the illumination of a yellow signal light. 
Similarly, a green light is shown when the switch for 
obtaining load or other indications is being operated, 
and a red light when the position of a circuit-breaker 
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is automatically altered. The latter condition is also 
shown by the movement of an illuminated semaphore 
on the appropriate panel, attention being called to it 
by the ringing of an alarm bell. The equipment 
employed for this purpose in the Bankside control 
centre is a modification of Messrs. A. Reyrolle and 
Company’s Centrovisory control system for controlling 
sub-stations from a central point. In the other 
centres throughout the country the apparatus is more 
nearly analogous to that at present employed in 
automatic telephone exchanges. This Centrovisory 
system consists essentially of a rotary-drum switch 
at the transmitting and receiving ends respectively, 
which revolve in synchronism and thus connect the 
initiating devices to the appropriate indicating 
apparatus. The switch positions are indicated by 
illuminated semaphores, while the tap positions and 
instrument readings are shown on circular-scale instru- 
ments. The dials for the time control of frequency are 
mounted on the wall above the panels. 

As will be clear from the illustration, the main 
control desk stands in the centre of the room and 
furnishes three operating positions, each of which is 
equipped with a telephone. In front of these positions 
are a series of cyclometer dials, which show the total 
kilowatt capacity available at each selected station in 
the area, together with the proportions of that capacity 
actually in use and available for emergency. Behind 
these is a miniature diagram of the whole system, with 
indicators to show the position of all the circuit- 
breakers, isolators and earthing switches on the 
system. This diagram is set by hand, the indications 
being repeated on a larger diagram which is set up 
along the wall of the room opposite to that shown in 
the illustration. In both cases care has been taken 
to lay the diagram out, as far as possible, geographically 
and to reduce the crossing of lines to a minimum. 
Rapid location of any feature and the avoidance of 
congestion have been regarded as essential. 

The ceiling of the control room consists of a double 
lay light, so that natural illumination is provided by 
day and the necessary high intensity artificial lighting 
at night. The building also contains various offices, 
in one of which are housed two short-circuit calculating 
tables. One of these is a miniature reproduction of 
the south east and east England systems, on which 
the impedances of the lines and transformers are 
represented by fixed ohmic resistances. Similarly, the 
relative impedances of the generators at each station 
are represented by variable ohmic resistances, the 
whole being connected up in the same way as the 
system itself. By reproducing the actual generators 
and switching arrangements in use at any one time 
and passing an appropriate current through the whole, 
it is thus possible to read off the total reactive power 
which would be fed into a given fault and the propor- 
tion of this total which is passing through any switch. 
The effects of sectioning on the probable fault kilovolt- 
amperes through any circuit breaker can, therefore, be 
studied, and conditions which would cause this part of 
the equipment to open on faults in excess of their rating 
be avoided. A Universal short-circuit . calculating 
table is also provided for the solution of special prob- 
lems which are outside the scope of the system 
calculating table. 
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The principal function of such a control centre may 

restated ensuring a satisfactory supply, the 
essential features of which under British conditions 
are continuity, security, the maintenance of the 
current frequency, and voltage under all conditions, 
the rapid re-establishment of energy flow after disturb- 
ances and freedom from interference caused by trouble 
at remote parts of the system. To enable co-ordinated 
operation to be effected economically, detailed analyses 
of works and transmission costs, and of thermal and 
plant efficiency are necessary and loading programmes 
have to be marked out in advance to suit all conditions. 
Load duration and integrated load curves enable plant 
requirements to be estimated, though much more 
experience is required before load forecasting can take 
its place among the exact sciences. The same applies 
to reserve plant requirements. A further important 
point is the control of the frequency which is essential 
to load programmes. This is assisted by the accurate 
maintenance of the load allocated to each inter- 
connected station, and in practice one station 
detailed to control the frequency, the loading of the 
others being altered as conditions require. 

It is on the efficient development of such a system, 
and on the accurate supervision which it allows, that 
the economic operation of the grid will largely 
depend, That, so far the results have been satisfac- 
tory, is not a little due to the skill of its designers. 
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SYDNEY HARBOUR BRIDGE.* 
(Concluded from page 467). 


Sydney Harbour Bridge: Manufacture of the Structural 
Steelwork and Erection of the Bridge. 


By RK. Freeman and L. Ennis, C.M.G., O.B.E., 
MM. Inst.C.E. 
Tue steelwork of the Sydney Harbour Bridge was 
manufactured in shops specially laid out on a site 


adjoining the bridge. The limits of size and weight of 
pieces which could be handled were ; Width, 8 ft. 3 in. ; 
length, 60 ft thickness of plates, 2} in.; weight of 
single plate, 10 maximum weight, 120 tons 
(2 cranes) or 60 tons (single crane). The shops adjoined 
the harbour and included a wharf 250 ft. long, a stock- 
yard, and a heavy shop and a light shop equipped 
with high-speed machinery. Special care was taken 
with the accurate planing of butt joints. During 
maximum production 800 men were employed, the 
output then being 2,280 tons monthly. All the silicon 
steel used in the main members of the arch (a total 
weight of 26,000 tons) was supplied from the rolling 
mills at Middlesbrough, together with about 13,000 tons 
of carbon steel. The remainder of the latter was 
supplied by the Broken Hill Steel Company, of New- 
castle, N.S.W. 

The approach spans were erected on falsework by 
means of a 25-ton travelling derrick crane with a 90-ft. 
jib. The portions of the abutments or pylon towers 
below deck level formed the starting points for the 
erection of the arch. The foundations of these towers 
were simple concrete footings. Each bearing for the 
arch span sustained a load of 20,000 tons, and it was 
necessary to form foundations sufficiently deep to 
reach sound rock. This required excavations 90 ft. 
long and 40 ft. wide ; and a depth from 30 ft. to 40 ft. 
was found to be necessary in order to reach sound rock. 
The concrete in the foundations below the bearings was 
deposited in hexagonal sections in order to ensure 
uniformity of structure and to avoid irregular partition. 

The erection of the arch was carried out by means 
of two creeper cranes constructed for the purpose. 
Each crane weighed about 600 tons and could haul 
itself up a slope of nearly 1 in 2. The principal jib 
was capable of lifting 120 tons at a horizontal distance 
of 41 ft. in advance of the panel point on which the 
crane was placed, even at the steepest inclination. 
Half this load could be lifted at a distance of 61 ft. 
The cranes also had 20-ton jigger hoists. The cranes 
were built up on the platform of the pylon towers 
just below deck level, and steel ramps were constructed 
to run the cranes on to the tops of the upper chords 
of the arch. After erecting the first panels of the 
arch the cranes travelled on to them and erected the 
rest of the span, building the half-arches as they 
travelled forward, and the deck of the bridge as they 
travelled back. The steelwork was transported from 
the shops to the site of the bridge on a pontoon. 

The arch was erected by cantilevering from both 
ends. The anchorage consisted of 128 cables above 
each end post, the total tension being 28,000 tons, 
i.¢., 14,000 tons at each anchorage connection. Each 
cable formed a U-shaped loop with the two free ends 
attached to the bridge structure and the base passing 
through a tunnel excavated in the sandstone rock. In 
the first stage of erection of the arch, the creeper crane 
standing on the ramp interfered with the securing of 


tons ; 
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the main anchorage cables, and during this stage aj 


temporary anchorage attached to the arch at a point 
below the point of attachment of the main cables was 
employed. Special means were devised for connecting 
and adjusting the main anchorage cables. The 
maximum tension in service in each cable was about 
125 tons, and no cable when tested failed below 350 tons. 
To keep the sections of the members of the trusses 
within a practicable weight it was necessary to divide 
all the chord members and some others longitudinally 
and to subdivide further the lower and heavier members. 

With the creeper crane standing on the ramp 
on the pylons, the first portions of the lower chord 
were placed in position on the bearings and temporarily 
stayed. The end posts were then erected and stayed. 
The temporary anchorage was connected to the end 
posts and the creeper crane moved forward far enough 
to erect the remainder of the first bottom chord 
members. Each section was tied back to the end 
post by wire-rope guys. The first diagonals were 
then erected, after which the next post followed. All 
members were lifted by built-up attachments designed 
to bring the members to the correct inclination. Butt 
joints were carefully cleaned, care being taken to 
make contact of the abutting faces at the top edge 
first. Site riveting was done by pneumatic hammers 
at a pressure of 120 Ib., the rivet being held up pneu- 
matically. 

Temporary sway bracing of wire ropes was used 
during erection. The top chord was strengthened 
during erection by adding extra web plates to provide 
for erection stresses, and a small number of members 
were also permanently strengthened for the same 
reason. The two half-arches were completed to the 
lower chord centre point, which had 8-in. diameter pin 
bearings. To bring the two halves into line a pilot 
pin 10 in. square and 7 ft. in length with a tapered 
point was employed, forced home by 25-ton hydraulic 
jacks. The cables were then run out to the extent 
of about 9 in, at each post, allowing the arches to 
come into contact. The two central panels of the 
arch were then completed and the upper chord was 
given its proper share of the load by means of jacks, 
a pressure of about 3,400 tons being required at the 
minimum temperature of 40 deg. F. Four hydraulic 
jacks, each capable of exerting a pressure of 1,080 tons, 


were employed, and eight screw-jacks were used to | 


follow them up on each truss. During the process of 
jacking the measured rise of the arch was nearly 9} in. 
The erection of the hangers, cross-girders and floor 
system followed immediately. 

Tests of the arch after completion indicated a span 
} in. in excess of 1,650 ft., a difference partly due to 
unavoidable errors of survey and possibly partly 
caused by shrinkage of the concrete below the bearings. 
The modulus of elasticity of silicon steel was found 
to be 31,000,000 lb. per square inch, but tests on 
models gave much lower figures for built-up members. 
The arch span was tested by a heavier load than that 
for which it was calculated, in the first case by a load 
centrally disposed on all four tracks, and, in the second 
case, by a load covering the northern half of the bridge 
only. The third test consisted of a centrally disposed 
load on the western tracks only. 

The complete construction of the bridge occupied 
eight years; the erection’of the arch alone took two 
years. The greatest tonnage of steel erected in one 
month was 2,400 tons and in one day 580 tons. 


Sydney Harbour Bridge: Calculations for the Steel 
Superstructure. 
By J. F. Pars, M.C., B.Sc. (Eng.), and G. Roperts, 


B.Se. (Eng.), Assoc. MM.Inst.C.E. 
The size and type of the bridge and the unusual 


nature of the problems encountered called in some 
cases for original methods of stress-analysis and 
procedure. The calculation of stresses in large 


structures necessitates the investigation of load con- 
ditions which in smaller work would be neglected or 
provided for only in a general manner. The principal 
factor is the great relative weight of the structure 
itself. In any case the stress-analysis of a large two- 
hinged arch is a tedious operation involving many 
successive approximations. 

In these circumstances effective tabulation of each 
stage very important. For the Sydney Bridge 
calculations graphical methods were first employed, 
but since sufficient accuracy was not obtained, and 
time was wasted by that means, analytical methods 
were used, arithmetical processes being carried out 
by calculating machines. 

In a two-hinged arch it is usual to consider the 
horizontal reaction at the bearings as the redundant 
member, so that before the sections of members can 
be determined some assumption must be made of its 
value. By an empirical formula the reaction locus 
can be plotted, and from it the influence line for 
horizontal thrust can be determined. The errors in the 
assumed dead load are likely far to outweigh any errors 
in the horizontal reaction. 
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Calculations were required for the following com 
| bination of loads: Dead load, live load and impact, 
horizontal force, centrifugal force, wind loads and 
temperature variation. The skeleton weight of the 
gross effective sections of the truss members carrying 
stress is increased 41 per cent. by the effect of covers, 
tie-plates, lacing, &c. Of the total weight of the 
main truss material, the proportions attributable 
to various Icads are as follows: Dead weight of arch, 
35 per cent.; dead weight of deck, 23 per cent. ; liv: 
load and impact, 26 per cent.; wind, 8 per cent. ; 
horizontal force, 2 per cent.; and temperature, 6 per 
cent. It was found that a unit load applied at the 
; centre of the bottom chord requires an addition of 
1-2 unit to the weight of the trusses to support it, and 
a unit load uniformly distributed over the span requires 
0-58 unit of extra weight. 

Tests on model members were made by means of a 
testing machine of 1,250 tons capacity, capable of 
dealing with tension and compression specimens up to 
50 ft. long and bend test specimens 20 ft. long. Models 
of sections of the bottom chord were made to a scale 
of one-sixth full size, and in the case of a model of a 
tension diagonal member the scale was half size. 
Readings of distortion were obtained by strain gauges 
and Ames dials, and load-strain curves were plotted 
up to the elastic limit. Tests were made on eight 
small test pieces of silicon steel to determine E, the 
average value being 31,000,000 lb. per square inch. 
The value of E deduced from tests on model members 
was lower, and varied during repeated loadings, the 
maximum value being 30,000,000 Ib. and the minimum 
being 26,000,000 Ib. 














ANNUALS AND REFERENCE BOOKS. 
The Mining Year Book.—The forty-eighth annual 
edition, that for 1934, of this well-known work of 
reference has been published. The volume, which is 
compiled by Mr. W. E. Skinner, contains information 
regarding the principal mining concerns throughout 
the world. Data are given respecting 1,220 companies 
engaged in gold, diamond, copper, tin, platinum, silver, 
iron, and coal mining, while particulars of exploration 
and mining-investment companies are also included 
The companies are arranged in alphabetical order, and 
the particulars furnished comprise a variety of facts 
relating to them. Other sections contain lists of mining 
and consulting engineers and mine managers, with 
addresses and the names of the companies with which 
| they are concerned. A useful glossary of mining terms 
and statistical tables of gold outputs and of base-metal 
prices are also included. In addition to a general index. 
the volume contains a supplementary index in which are 
set out the names of private companies and of concerns 
which are dormant or have ceased to be of public or 
market interest. The net price of the volume is 20s., and 
it is obtainable, post free 20s. 9d. (inland) or 21s. 6d 
(abroad), either from Mr. W. E. Skinner, 15, Dowgate 
hill, Cannon-street, London, E.C.4, or from The 
Financial Times, 72, Coleman-street, London, E.C.2. 
The British Corporation Register Book.—The 1934 
edition of the Register of Ships, published by The 
British Corporation Register of Shipping and Aircraft. 
14, Blythswood-square, Glasgow, C.2, has recently 
made its appearance. As has been the with 
previous issues, the volume contains detailed informa 
tion concerning all the vessels classed in this Registry, 
and also lists of members of the main Committee of 
Management, the Liverpool Committee, and the joint 
Aviation Advisory Committee of Lloyd’s Register and 
the British Corporation Register. Lists of surveyors 
stationed at ports at home and abroad, are 
included. The Register Book is compiled under the 
supervision of the Committee of Management, which 
is composed of owners, builders, engineers, and de 
|signers of ships and aircraft, together with repre 
sentatives of underwriting, industrial, and technical 
associations. Ships to the number of 1,518, 
aggregating 4,661,340 tons, were recorded in the 
Register Book as having been classified by the Society. 
at the close of 1933. Furthermore, up till the end of 1933 
the total tonnage thus dealt with by the Corporation 
amounted to 10,675,000 tons. The volume is issued 
to subscribers only, the terms of subscription for 
individuals and firms being 3 guineas for the first 
copy and ll. Ils. 6d. for each additional copy, and for 
underwriting associations and marine insurance com 
| panies, 4 guineas for the first copy and 2 guineas for 
each additional copy. 
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BRISBANE.—A proposal to 
Brisbane, spanning the 


Kancaroo Port Brivee, 

build a cantilever bridge at 
Brisbane River between Kangaroo Point and Bowen 
Terrace, has been under consideration by the Govern 
ment of Queensland for some time past. We understand 
that matters have so far progressed that work on the 
| new bridge may possibly be put in hand next June 
| The structure, it is stated, would give ample clearance 
to shipping, would have a span of 900 ft., and a width 
of 60 ft. The bridge, it is estimated, would cost 1,700,000! 
| and would give employment to 800 men for four years 
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| Eltham, to which reference was made at the beginning 
|of our article, was carried out under exceedingly 
unfavourable conditions. The machine was running on 
clayey soil instead of on a firm surface, and there was 
therefore great difficulty in obtaining a sufficient wheel 


BROWN AND SONS, GLASGOW. ‘ 
| grip, but in spite of this, the performance was entirely 
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TRENCH-CUTTING MACHINE. 


{nN interesting demonstration was given recently 
New Eltham of a new trench-cutting machine, 
designed and manufactured by Messrs. W. G. 
Brown and Sons, Sheppleston, Glasgow, the sole 
selling agents being Messrs. Standard Telephones 
and Cables, Limited, Connaught House, Aldwych, 
W.C.2. The machine, which is illustrated in the 
annexed figure, is designed for cutting trenches in 
grass margins on the sides of roads, the machine 
travelling on the carriageway. The distance from the 
edge of the road to the centre line of the trench is 
variable between 18 in. and 30 in., and the depth of the 
trench can be varied between 18 in. and 27 in. Hillocks 
on the roadside up to 18 in. above the road level can be 
cut when the machine is working to the full depth, 
giving an equivalent depth of trench of 45 in. When 
operating on heavily cambered roads, the chassis can be 
tilted so that a vertical sided trench is excavated. The 
width of trench cut is between 4 in. and 5 in., which is 
just sufficient to allow the cable to be laid without 
difficulty, while reducing filling in and reinstatement to 
a minimum. The power is sufficient to cut a trench 
6 in. in width if desired, and the cutting speed varies 
between 4 ft. and 8 ft. per minute, depending on the 
nature of the material being excavated. 

The main frame of the excavator is built up from 
channel sections, and the power unit is a standard 
Ford model A, similar to that fitted in the Ford 30-cwt. 
truck. This engine is a four-cylinder model with a 
cylinder bore of 3j in. and a piston stroke of 4} in. 
It is rated at 24 h.p., but actually develops 28 brake 
horse-power at 1,200 r.p.m. It is mounted across the 
frame of the excavator in front of the driver’s seat, 
and to ensure effective cooling, a special radiator, of 
3 gallons capacity, is fitted to one side. The engine 
forms one unit with a standard Ford gear-box, and 
the drive is taken from the output shaft of the latter 
by chain to a first-motion shaft mounted above the 
chassis frame behind the driver’s seat. At the near- 
side end the shaft is coupled to the excavator drive by 
means of a sliding shaft with universal joints. This 
sliding shaft can be seen in the figure below the exca- 
vator-supporting bar. The digger is of the continuous- 
chain type, steel cutters, in the form of angle brackets, 
being bolted to the chain. The cutters are sharpened 
and serrated on their working edge, and also act as 
elevators for the excavated material. The universally- 


at 





| convincing. It should, perhaps, be mentioned that 
the excavator illustrated is a first experimental model, 
|and we understand that a second model is now under 
construction embodying a number of improvements 
suggested by the experience already gained. 








GAS WORKS PRACTICE.* 
F. M. Brexs, 0.B.E. 


| THe Gas Light and Coke Company, the oldest gas 
|.company in the world, started operations at Horseferry- ° 
| road, Westminster, in 1812. Clegg, the engineer, and 
| Accum, the chemist, were together largely responsible 
| for laying the technical foundations of the industry 
|on a sound footing in a remarkably short space of 
| time. In 1916, a Bill was passed by Parliament 
| authorising the payment for gas to be based on thermal 
| value instead of candle power and quantity. This 
| change has been far reaching, since the practice of 
| viewing operations in terms of heat units has been 
|instrumental in enabling higher efficiencies to be 
| obtained, with consequent economies in operation. 
| Simultaneously, the operation of gas-making has 
benefited by the introduction of mechanisation. 
Carbonising.—The following types of carbonising 
| plant are in use in the gas industry :—(1) Horizontal 
| retorts, with relatively small throughputs of coal— 
|up to two tons per retort per day—the coke being 
| pushed from the retorts by mechanical means. ‘ Steam- 
| ing” of the charge is not generally practised, though 
| at the moment there are a few plants which are operating 
this system successfully, (2) Continuous vertical 
retorts, having throughputs of up to 10 tons per 
| retort per day, in which the charge passes slowly 
| through the retorts whilst carbonisation is in progress, 
| and the resulting coke is discharged by gravity. Steam 
|is passed into the lower portion of the retort and by 
| reaction with the coke, still at a high temperature, 
produces blue water-gas, which, if required, may be 
| made in sufficient quantity to dilute the rich coal gas 
; ; |to the calorific value at which it is supplied to the 
At the off-side end, the first-motion shaft is coupled | public, This diluent, having regard to the thermal 
to a second short shaft through a spindle with universal | value, is the cheapest available. (3) Intermittent 
joints, the drive being then by chain to a second-| vertical chambers, having throughputs up to 7 tons 
motion shaft mounted across the frame. This second- per retort per day, which may be steamed for a period, 
motion shaft is employed for driving the road wheels, | after the carbonisation of the coal is nearly complete. 
the drive being taken through a Pitter gear-box and | The charge is stationary during the carbonising period, 
separate chains to each rear wheel. The wheel axles | at the end of which it is discharged by gravity. (4) Coke 
are mounted on arms pivoted to the chassis frame at a | ovens, which have a limited application in the gas 
point approximately concentric with the chain-driving | industry, and carbonise very large charges, having 
sprockets. At their outer ends these arms are con- | throughputs of up to 20 tons per oven per day. As the 
nected to the frame by threaded links, the latter| ovens are horizontal the coke has to be discharged by 
engaging with nuts mounted on the frame, so that the | mechanical means. Steaming of the charge is not 
height of the chassis from the road can be varied to generally practised. 
suit the camber. ; f | Heating of the Retort Chambers.—The retorts, cham- 
The digger frame, carrying the chain sprockets, the | bers, or ovens, are heated by means of gas of a low 
adjustable slip clutch, and the reduction gear, is| calorific value made in some form of producer charged 
mounted on the large shaft visible in the illustration. | with coke. These producers are of three main types :— 
This shaft passes through a long sleeve carried on the | (q) Where the producer is actually built into and forms 
chassis, and can be moved in and out to vary the| part of the settings. (6) Where the producer is 
distance of the trench from the carriageway, the off-| brick-built but is constructed separately from the 
side end being tapped out and engaging with a screwed | carbonising unit and the gas is led thereto by means 
spindle turned by a handle. The whole digger frame, | of gas mains. (c) An elaboration of (6) for use prin- 
together with the supporting shaft, can be turned in | cipally with coke ovens, where the producer is a gas- 
the sleeve to bring the frame clear of the ground for | making machine mechanised so as to obtain the 
travelling, and when in the working position, ean be| conditions of automatic clinker removal, and where 
locked by a pin passing through holes in the fixed| the producer gas is cleaned. The designs (a) and (b) 
bracket, visible in the figure, and one or other of the! are almost similar, and of recent years the practice 
holes in the spindle. In addition to this motion, the | has been to build producers with a considerable depth 
frame is mounted on a quadrant on the end of the shaft, | of fuel, with a magazine hopper which automatically 
the quadrant being turned about the shaft by worm | feeds coke to the fires. The arrangement, together 
gearing to bring the cutters up to the work. | with the provision of step grates of considerable area 
The excavator having been brought into the desired provided with means for admitting steam below the 
position for commencing the trench, the frame is | firebars, has resulted in a minimum formation of clinker 
unlocked and the cutter motion started. The frame is| and in gas of even pressure, and of a calorific value 
then pressed down by two men, @ detachable bar being | of over 125 B.Th.U. per cubic foot, being supplied 
provided for this purpose, until it is roughly vertical, | regularly and with minimum attention to the fire. 
the trench being then started to its full depth. The | The design (c) follows the modern high-capacity pro- 
frame is then coupled by link gear to a crossbar pro- | ducer, inasmuch as it is fitted with revolving grates, 
| jecting from the front of the chassis, and the machine | automatic ash removal and water-cooled generators, 
may then be driven forward at the required speed. | and this type of plant is not only capable of producing 
As already mentioned, the excavated material is| gas of an even quality of at least 125 B.Th.U. per 
carried up by the cutters, and after it has passed over cubic foot, but of working continuously for long 
the top of the frame, falls off on to the chute shown, | periods while utilising a considerable proportion of 
which delivers it about 12 in. from the side of the! small coke and breeze. 
trench. A coulter is fitted on each side of the excavator | Horizontal Retorts.—The horizontal retort has of 
frame in such a position as to scrape off the fine tilth | recent years been superseded to a great extent by 
from the surface in advance of the cutters, and to| other forms of carbonising plant. There is, however, 
deposit it on each side a few inches away from the a very large proportion of carbonising plant of this 
trench. The down-coming buckets scrape about 3 in. | type still in the industry, and a great deal of the 
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jointed shaft, already referred to, actually drives a 
stub shaft through a spring-loaded adjustable slip | 
coupling, the drive to the digger sprocket being by | 
hain and spur gearing to give the necessary reduction. 


of this tilth into the bottom of the trench to form a bed | existing retort plant has been remodelled and brought 
for the cable, and when the latter is laid, it is covered 
with tke remainder of the tilth before filling in with * Paper read before the Institution of Mechanical 
the heavier material. The demonstration at New| Engineers, on Friday, April 20, 1934. Abridged. 
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to a very high degree of efficiency. Silica material is 
now freely used both for the retorts and for a consider- 
able part of the brickwork. Charging machinery has 
been improved to ensure that the maximum possible 
quantity of coal can be charged into the retorts, 
leaving only sufficient space between the coal and 
the top of the retort to form an outlet for the gas. 
Settings have been improved so that an almost even 
temperature can be obtained through the whole of 
the bench, and the improvements in producers, already 
mentioned, have resulted in a reduction of the pressure 
difference through any part of the setting so that the 
minimum of flue dust is carried into the gas ways and 
* nostrils.” 

Fig. 1, Plate XVIII, shows a typical cross-section 
of a horizontal retort setting. The several parts are 
indicated by reference letters having the following 
significations: A. producer; B. combustion chamber ; 
C. recuperator; D. main flue; E. waste-heat boiler ; 
F. waste gas to stack; G. fan; H. gas offtakes; 
J. hydraulic mains; K. foul mains; L. coal charger 
and coke-discharging machine; M. flume conveyor. 
The producer gas enters at the base of the setting 
and burns at nostrils directly below and between the 
bottom sections of the retorts. The burning gases 
pass between the retorts to the top of the setting, 
and down the outsides to the bottom, whence they 
pass through the recuperator, which is built up 
of hollow thin brickwork, until they finally enter 
the main flue which runs under the centre of the 
bench. Secondary air enters at control ports at the 
hase of the recuperator and passes along a tortuous 
route through passages which alternate with the waste 
gas passages, so that it is heated to a temperature of 
about 700 deg. C. and finally mixes with the producer 
gas, while the outgoing flue gases have been reduced 
to about 750 deg. C. The flue gases are drawn along 
the main flue and through waste-heat boilers, being 
finally discharged at the stack at about 225 deg. C. 
The charging machine is of the De Brouwer type, by 
which the coal is projected into the retort. The coke 
is discharged by means of a power-operated pushing 
ram, the hot coke falling either on to a drag link 
conveyor, or into a flume conveyor, the latter being 
the more modern method. 

Efforts have been made to produce even heating 
of the settings by lengthening the period of combustion, 
either by admitting the producer gas in stages as 
combustion proceeds, or by limiting the amount of 
secondary air admitted, so that combustion is not 
completed until the requisite quantity of tertiary air 
is introduced at the top of the setting. In addition, 
experiments have been carried out in which waste 
gases have been reintroduced into the settings, with 
the object of increasing the heat transfer without 
increasing the initial temperature. The most success- 
ful application of the latter system has been applied 
to coke ovens, and will be mentioned later under that 
heading. 

Continuous Vertical Retorts—Figs. 2 and 3, Plate XVIII 
shows a typical cross-section of a continuous vertical 
installation and is lettered as follows: A. waste-heat 
boiler; B. waste-gas stack ; C. main flue; D. stack to 
by-pass waste-heat boiler; E. producer coke-charging 
car; F. producer; G. coal hoppers; H. coke chute ; 
J. bucket conveyors; K. coke extractors; L. receiv- 
ing coke hopper; M. coal valve; N. gas off-take ; 
O. foul main; P. coal balancing chamber. The 
coal passes slowly down the retort by gravity, the 
speed at which it falls being regulated by the coke 
extractor gear at the bottom. The retorts are heated 
by means of producers burning coke, a producer 
being provided for each setting. The producer gas, 
after burning, passes horizontally from one side of 
the bench to the other, The lower sections of the 
combustion chambers are at the highest temperature, 
there being a gradual decrease up to the top. On 
this system the amount of producer gas admitted is 
regulated by means of small firebrick dampers at each 
heating chamber. The heating gases leave the settings 
at a temperature of approximately 900 deg. C.; they 
are drawn by fans through the collecting main and 
tubular waste-heat boilers, and are finally discharged 
at the boiler stack at a temperature of about 225 deg. C. 
Steam is admitted to the base of the retort for the 
purpose of cooling the coxe and the bottom casting, 
and for the production of blue water-gas. The coke, 
cooled below red heat, is passed by the extractor gear 
into gastight chambers from which it is discharged at 
intervals and conveyed by conveying plant to the coke- 
grading sections. The coal is not automatically fed 
from the overhead hoppers into the retorts, but a 
balancing chamber is provided above the retorts, the 
supply of coal in which can be easily ascertained by 
the attendants, From time to time these chambers 
are refilled from the overhead bunkers by means of 
a simple form of gate. The whole of the settings and 


flues are insulated by special insulating bricks or by 
hollow bricks packed with insulating materials. 
Intermittent Chamber Ovens.—A cross-section of an 


installation of chamber ovens is shown in Fig. 5, 
Plate XVIII, with reference letters as follows: 
A. chamber; B. combustion chamber ; C. recuperator 
chamber; D. main flue; E. producer coke hopper ; 
F. travelling coal hopper; G. travelling coke hopper ; 
H. coke-quenching car; J. top gas off-take; K. bottom 
gas off-take; L. waste-heat boiler; M. foul main. The 
producers and recuperators occupy one side of the 
setting, reaching from ground level to the top of the 
bench, some 33 ft. in all. Half the producers are 
fitted with bar grates and the remainder with step 
grates; the latter can be worked under pressure, if 
required, by means of steam-jet air injectors. The 
great depth of these producers allows of a considerable 
storage of fuel. The recuperators, of the counterflow 
type, are placed between the producers. The hot 
producer gas and preheated secondary air burn in a 
series of horizontal combustion flues near the bottom 
of each chamber. The combustion gases flow hori- 
zontally across the setting and vertically upwards, 
thence across into, and downwards through, the 
recuperators. They then pass through ports provided 
with dampers into the waste-gas flue, from which 
they are drawn through the waste-heat boilers by 
means of fans, and discharged to the stack. 

Bottom gas off-takes are provided, as well as the 
normal top off-takes, in order to minimise the gas 





| the recirculated gases are drawn from the flues does 
}not occur here. The flow of gases through the com- 
| bustion chambers and regenerators is reversible. 
Comparison of Working Results.—Table I shows the 
results which can normally be obtained from the four 
| types of carbonising plant already described, assuming 
that waste-heat boilers are provided to recover the 
sensible heat in dry-quenching the coke as well as in 
|the flue gases. The figures given for dry coke and 
breeze refer to the net residue after supplying the 
producers with their requirements. In the steam 
|account two or three items may call for explanation. 
It is not possible to generate steam from the waste 
}gases in a coke-oven plant because the complete 
system of regeneration employed results in a low 
outlet temperature to the stack. It is, however. 
possible to fit boilers to the ascension pipes and thus 
raise steam in addition to heating the feed water by 
the gas leaving the ascension pipe boilers. In the 
horizontal, intermittent vertical, and continuous 
vertical retorts, the heat is recovered from the gas by 
heating the feed water for the boilers, and the amount 
of heat which can be recovered in this manner depends 
upon the amount of feed water used. The extremely 
small amount of heat shown as utilised in the waste- 
heat boiler fans of the continuous and intermittent 
vertical plants is due to the assumed use of back- 
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Results per ton of coal having a thermal value of 310 therms. 

















Continuous Intermittent 
— Vertical Vertical Coke Ovens. | Horizonta! 
Retorts. Retorts. | Retorts. 
Gas, calorific value, B.Th.U. per ewb. ft. 510;0 510-0 580-0 | 560-0 
Gas, cub. ft... 15,300 -0 16,080 -0 12,400-0 | 13,200-0 
Dry coke,* ewt. 10-0 9-85 11-55 10-2 
Dry breeze,* cwt. an 1-5 1-3 0-9 1-5 
Tar, gallons -+| 10-0 11-9 9-0 9-4 
Thermal account (therms) 
Gas... ee 78-0 82-0 72-0 74-0 
Coke and breeze* 163-0 157-0 180-0 | 167-0 
a, re 18-0 22-0 16-0 17-0 
Surplus steam 14-2 13-55 11-8 | 14°45 
Steam Account (therms) 
Steam relised 
(1) From waste gases 15-4 7°5 9-1 
(2) From hot coke _- 6-5 7°5 | 5-9 
(3) From hot coal gas 1-3 1-5 3 | 0-9 
Total 16-7 15-5 u-s | 15-9 
Less steam used 
(4) By waste gas fans 0-2 0-15 | 1-45 
(5) By steaming retorts 2-3 1-8 — 
Surplus steam (as above) 14-2 13-55 11-8 14-45 





* Surplus after provid 


pressure within the retorts. Coal is fed by gravity 
from travelling hoppers into the chambers through 
circular openings, and the coke is also discharged by 
gravity into a special coke skip which travels on rails 
beneath the settings. The charge is steamed for a 
limited period to produce blue water-gas, but as the 
coke is stationary in the retort it cannot be dropped 
to a lower zone, where it can be cooled, to the same 
extent as with continuous vertical retorts, so that it 
is therefore discharged while still red hot into the 
skips, in which it is transported to quenching towers 
and cooled in bulk. A recent development of the 
intermittent vertical chamber oven allows the red-hot 
coke to be dropped into a lower chamber, where it 
can be steamed and thus discharged at approximately 
the same temperature as the coke from continuous 
vertical installations. 

Coke Ovens.—Coke-oven gas, surplus from the 
production of coke for the iron and steel industry, 
is used in certain parts of the country for the supply 
of town gas. The only example in this country of the 
use of coke ovens primarily for producing town gas is 
at the Beckton Works of the Gas Light and Coke Com- 
pany. This plant differs in several respects from the 
usual design of coke oven, and the ovens are heated by 
producer gas made in a special plant in which are 
housed nine sets of jacketed generators fitted with 
mechanically-operated grates. These producers are 
designed to use a large proportion of small coke and 
breeze. The settings of these ovens are of the Koppers 
type, in which the gas passes up one side of the oven 
and down the opposite side. The flues are so propor- 
tioned that the waste gases are restricted in leaving 
the flue so that a proportion of them passes through 
an aperture connecting the upward pass with the 
downward pass at the point of combustion. By this 
means a proportion of the waste gases, still at a high 
temperature, mingles with the gas and air, and thus 
lengthens the flame and increases the turbulence of 
flow, ensuring even heating of the oven walls. The 
inert gases which are recirculated do not leave the 
setting, so that the loss of heat which is caused when 
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pressure turbines for supplying the steam to the 
retorts for steaming purposes. The heat drop in the 
turbine is, therefore, the only portion shown against 
the fan in the steam account, while the remainder is 
charged to the retort steaming process. This system 
has not been adopted in the horizontal houses, as 
steaming is not usually practised and no other use 
for the low-pressure steam has been found. Each 
type of plant produces coke having different charac- 
teristic properties, as there is a difference in their 
combustibility and density. In addition, it is possible 
to recover up to 3} gallons of benzol per ton of coal 
| carbonised. 

Carburetted Water Gas.—Many of the larger under- 
bere supply a mixture of coal gas and carburetted 
water gas. The latter gas is made from coke and oil. 
| The plant can be got into action very rapidly, and is 
| thus of great assistance in dealing with peak loads. 
| It enables surplus coke to be turned into gas, and the 
| labour charges are relatively low. The process is an 
intermittent one. A bed of red-hot coke in the 
| generator is raised to a high temperature by blowing 
|air through it; the air is then cut off and steam Is 
| blown through the incandescent fuel bed. The 
| resulting blue water-gas passes into a vessel called 
|a carburettor, shown at Q in Fig. 4, Plate XVIII, 
where it mixes with atomised oil forced under pressure 
into the vessel through nozzles during a portion of the 
| generating period. The other parts of the plant are 
| identified by the following references: A. shuttle 
conveyor bringing coke from grading plant; B. cok 
hopper ; C. screen; D. coke feeder ; E. automatically- 
| operated pilot valves; F. steam drum; G. water- 
| jacketed generator; H. waste-heat boiler; J. grit 
|arrester; K. turbine; L. air blower; M. breeze 
chute; N. ash hopper; O. revolving grate; P. ail 
inlet; Q. carburettor; R. superheater; S. washer. 
|The mixture then passes to a further vessel 
|—the superheater—where the oil constituents are 
| cracked ” into permanent gases, thence through the 
|* wash box ” to the assembly main. This is connected 
'to a relief gas holder which serves to damp out the 
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intermittent output of gas from the plant, thus enabling 
the gas exhausters to deliver a steady flow of gas to 
the ancillary plant. 

During the gas-making period, the fuel bed gradually 
loses heat, and when the temperature has dropped to 
a point too low for efficient gas-making, the steam is 
shut off and the air blast recontinued. During this 
operation, “ blow gas” is formed, to which air is 
added so that it may be burnt in the carburettor and 
superheater ; these vessels are filled with chequer 
firebricks which act as heat accumulators and thus 
provide part of the heat required to crack the oil 
during the gas-making period. After leaving the 
superheater, the waste gases are still at a temperature 
of about 650 deg. to 700 deg. C., and a great portion 
of this sensible heat is recovered by the use of waste- 
heat boilers, the steam from which is utilised to operate 
the blast fans, pumps, &e. 

The modern generator is virtually a gas-making 
machine, as it is fitted with an automatic coke feeder 
ind a self-clinkering revolving grate. It is necessary 
to cool the generator walls in order to protect the 
working parts from undue heating and to prevent 
adhesion of the clinker to the generator walls, which 
is particularly necessary with the rather fusible ash of 
most British gas coals. The loss of sensible heat 
which would otherwise oceur, due to this cooling, is 
recovered, as the water-jacketed ring forms a low- 
pressure steam boiler the output from which is utilised 
for low-pressure process steam for the generator. 
These plants can only function efficiently provided 
that the various controlling valves are rapidly operated 
at accurately-timed intervals, and they are now fitted 
with hydraulically-operated valves, the pilot valves 
of which are operated from a common shaft by means 
of cams. The cams are arranged so that they can be 
quickly reset in order to vary the proportionate periods 
of the cycle, whilst the whole cycle may be accelerated 
or decelerated by altering the speed of the camshaft. 
When several sets are working simultaneously it 
is desirable that each set should be at a different 
stage of the cycle at any given moment, so that the 
gas output and air input may be as even as possible. 

Condensers.—After the gas leaves the retort house, 
it is cooled in two series of condensers, the primary 
and the secondary. The water-cooled tubular type 
of condenser has now become almost universal, as 
this design allows of more accurate temperature control 
and requires less ground space than atmospheric 
condensers. Where cooling water is expensive, econo- 
mies may be effected by the use of cooling towers. 
Further advantages of the water-cooled type of con- 
denser are that it can be made self-cleaning of naph- 
thalene deposits by the provision of valves for reversing 
the flows of gas and water periodically, and that it 
allows the heat in the gas to be partially recovered by 
preheating boiler feed water. 

Tar Removal.—A good deal of the tar condenses 
from the gas in the portion of the system between the 
retorts and the outlet of the condensers. A certain 
amount of tar, however, is carried forward beyond 
the condensers. This is removed by washers in which 
the gas is wiredrawn through violently-agitated water. 
Electrical precipitation of tar is a recent development 
which is practised, particularly in America, to a large 
extent. The Gas Light and Coke Company have 
installed plants of this type at two of their works. 
The gas, on leaving the exhausters, is passed upwards 
through tubes, in each of which is suspended a lead- 
covered electrode hung from an insulator. A supply 
of direct current at about 40 kV is connected to the 
electrodes. The electrical discharge results in the 
tar being precipitated on the insides of the tubes in 
drops which flow downwards and are discharged at 
the base of the treatment chambers. The supply of 
high-tension current is obtained by transforming and 
rectifying alternating currents. 

Exhausters and Gas Pumps.—Positive rotary gas- 
pumping machines are extensively employed, more 
particularly where the volume and pressure required 
are not suitable for machines of the turbo type. Of 
recent years, rotary machines have been produced, 
capable of dealing with relatively high pressures. 
Where the volumes of gas to be dealt with are large, 
the turbo-blower type of machine is now very exten- 
sively used ; single and double-stage machines of this 
character are particularly suited to the pressures 
which generally obtain in the industry, that is, from 
10 in. to 150 in. water gauge. These machines are 
easily connected to steam turbines; they occupy 
small space, and being very flexible, are easy to operate ; 
also they assist the precipitation of tar vapours. No 
‘lifficulty is experienced in running several of these 
machines in parallel, provided that the governing 

‘pparatus is of suitable design. A satisfactory system, 
which is employed at Beckton gas works, consists of 
t large pressure bell gas governor of simple design, 
which operates a shaft extending throughout the 
length of the engine room. By systems of levers and 
rods, this gas governor controls the loading of each 





turbine speed governor simultaneously and to an 
equal extent. The speed governors are designed to 
give a fine degree of speed control over a wide range 
of speeds. As it frequently happens that similar 
machines have slightly different characteristics, it 
may be necessary to run them with small differences 
in speed in order to obtain equal outputs from each 
machine. Means of adjustment are provided for this 
purpose, which, when once set, enable the machines 
to retain the same relative difference in speeds through- 
out « wide range. For distribution at a pressure of 
10 Ib. per square inch and above, the volumes pumped 
in this country do not warrant the use of turbo- 
compressors, and reciprocating compressors are generally 
employed. 

Washers.—Although for many purposes static 
washers are used, the rotary type can be taken as 
representing general practice. These machines consist 
of large horizontal cast-iron cylinders divided into 
a number of compartments. The washing liquid 
contained in the lower half of the cylinders circulates 
through the compartments, and at the same time flows 
from one end of the washer to the other in a counter- 
current direction to the gas. It is raised and brought 
into contact with the gas stream by means of large 
circular discs containing brushes or narrow cylindrical 
bundles of wooden slats. One disc or bundle rotates 
in each compartment ; the several discs are fixed to 
and driven by a heavy shaft running at a speed of 
from 3 r.p.m. to 5 r.p.m. These machines are used to 
extract ammonia, naphthalene, benzol, and moisture 
from the gas. The washing medium used for ammonia 
is water; for benzol and naphthalene, oil; the two 
latter by-products are frequently extracted simul- 
taneously in the same machine. For the extraction of 
moisture or dehydrating the gas a solution of calcium 
chloride is used. 

Purifiers.—After washing, the gas is passed through 
iron oxide for the complete removal of hydrogen 
sulphide. In a modern example, the supporting 
structure is of reinforced concrete. The iron oxide is 
supported in layers on wooden grids, and the boxes 
are elevated at such a height that the fouled oxide 
can be discharged through the bottom doors into 
wagons below. Four covers are provided for each 
box, the cover being sealed by means of a rubber joint 
comp by heavy bolts. The cover lifting gear 
is combined with a special traversing bridge which 
carries a shuttle conveyor for charging the boxes 
with oxide. The shuttle belt is fed by an inclined 
belt conveyor from a receiving hopper in conjunction 
with a small wagon tippler. Gas valves are provided 
to allow the gas stream to be passed through the boxes 
in any required order. 

Control of Calorific Value.—In accordance with the 
Acts of 1920 and 1929, gas must be delivered to the 
consumer at a declared calorific value, below which 
the average for any quarter must not fall. The Gas 
Examiners, appointed by the Local Authorities, now 
use recording calorimeters, which are constantly 
checking the calorific value of the gas at a number of 
points in the Metropolis. It is, therefore, necessary 
to have a very complete control of the quality of 
gas at all manufacturing stations. The central valve 
room at Beckton is equipped with 16 Thomas recording 
calorimeters, eight of which are set apart for the use 
of retort houses making coal gas, one for the coke 
ovens, and three for carburetted water-gas, which 
comprise the gas-making units. Some of the service 
pipes are 2,100 ft. long, and are equipped with naph- 
thalene and drying washers to ensure continuity of 
supply in all weathers. One machine records the 
value of the resultant mixture as it enters the gas 
holders, and three machines that of the gas as it 
subsequently leaves the works through three trunk gas 
mains. 

Each gas-making unit is provided with a dupli- 
cate of the recorder portion, potentiometrically 
connected to the master recorder, which automatically 
produces a duplicate record for the guidance of the 
officials on the spot. The time lag between the retort 
houses and the recorder is adjusted to approximately 
30 minutes, which includes the time taken for the 
gas to travel through the purifying system, the meters, 
and the service pipe, and for actuating the recorder 
mechanism. 

Coal and Coke-Handling Plants: (1) Coal.—In 
London, where the facilities will allow, coal is generally 
brought direct to the works by steamship or barge, 
and rail transport is mainly confined to traffic to 
works where such facilities do not exist. The coal is 
unloaded from the ship or barge by means of grabbing 
cranes with capacities up to 250 tons per hour. In 
modern plants the coal is dumped by the grabs direct 
into storage bunkers or into receiving hoppers, from 
which it is conveyed to distant storage bunkers. It 
is afterwards transported or conveyed from the hoppers 
to crushing plants, where it is reduced to the size 
required by the type of plant used. In one of the 
latest installations at Beckton, the coal can be screened 





directly after being received, before it is placed in the 
bunkers ; the coal under 1 in. in size eventually goes 
to the hammer mills of the coke-oven plant, and the 
larger size is transhipped to those of the company’s 
works which are provided with vertical retorts, as it 
is more suitable for use in this type of plant. After 
crushing to the desired size, the coal is elevated to 
overhead bunkers in the retort houses, of capacities 
up to £4 hours’ supply, whence it is fed by gravity 
to the retort-charging machines. 

In addition, various methods of stocking coal are 
in use. Coal stocks can be divided into three classes :-— 
(a) Where a turnover can be expected within a day or 
so. For this purpose, overhead bunkers are now 
frequently employed as their use reduces the working 
costs toa minimum. (6) Stocks required to tide over 
a period of inclement weather when shipping may be 
delayed, and partially to assist in the variations in coal 
requirements due to the seasonal load. The most 
general plan for this purpose is to stock the coal under 
gantries, from which it can be discharged from rail 
trucks or conveyer transporters. Grabbing cranes or 
underground conveyers enable the coal to be reclaimed 
at low cost. (c) Stocks which are required for emer- 
gency work or to meet the major seasonal load require- 
ments. This coal is seldom turned over more than 
once a year, and will not warrant the capital outlay 
on plant other than portable grabbing cranes or mech- 
anical navvies for reclaiming, the coal being usually 
deposited on the heaps by means of side hopper trucks 
and temporary rail track. A system now rapidly 
coming into use for both (a) and (b) is the drag-line 
scraper. This gear consists of a special scraper bucket, 
which can be dragged across the coal heaps by means 
of wire ropes, together with a powerful winch. It is 
arranged so that it can be moved expeditiously to a 
number of fixed anchorages in such a manner that 
a large area can be covered. By reversing the scraper 
the coal can be reclaimed and dragged to a central 
receiving hopper, whence it is dealt with by means 
of conveyers. 

(2) Coke-—The conveying of coke is divided into 
two classes :—({a) When red hot. (b) After quenching 
or when cold. The hot coke is dealt with either by 
coke transporter cars in which it is bulk-quenched, 
and afterwards delivered to conveyer systems, or in 
horizontal retort houses into a drag-chain trough 
conveyer, in which it is quenched as conveyed. A 
modern evolution of this latter system is the flume 
conveyor, shown in Fig. 1, which consists of a cast- 
iron trough containing running water into which the 
hot coke is discharged ; the coke floats on the water 
and is protected from over-quenching by an envelope 
of steam. The trough is so proportioned in length 
that the time occupied in conveying the coke to the 
drainage apparatus is just sufficient to allow of the 
requisite degree of quenching. Coke at less than red 
heat, as well as coal, is now generally transported on 
belt conveyors which follow standard practice, except 
that the idlers and snub pulleys are rubber covered 
to resist abrasion when handling coke. For both 
classes of material, totally-enclosed driving gears are 
employed. 

Owing to the rapid extension of central and domestic 
water heating in this country, together with a growing 
desire of the public to use a smokeless fuel in open 
grates, the preparation of coke for the market has 
developed a new plant technique in the last few years. 
The essential requirements of plant for this purpose 
are to grade the coke in the required sizes with great 
accuracy, to ensure freedom from dust, to remove as 
far as possible non-combustible constituents such as 
shale, and to deliver the coke to the consumer with 
a minimum water content. Vibratory screens are 
now used to a great extent. When of ample capacity, 
they have a high screening efficiency, and as the 
wear on the screening elements is necessarily very 
great when dealing with an abrasive material suc 
as coke, ease of changing these screen plates is a most 
desirable feature. In addition, resonance screens are 
now being employed. Both these types of screens 
allow the elements to be changed very expeditiously. 

Dry cleaning of coke for the removal of shale is 
now proving successful, and as this method allows 
the finished product to be delivered to the customer 
without any period for draining, as is usual with the 
products of water-cleaning plants, the advantages 
are considerable. Moreover, the wear and tear on 
the dry plants have been found to be no greater and 
may prove less than with the wet type. The demand 
for small grades of coke has now increased in certain 
districts to such an extent that it cannot be met by 
grading the run-of-retort house coke, so that it is 
necessary to cut large coke. The machines employed 
suffer from heavy wear of the rolls or cutters. They 
should be designed to allow of easy changing of the 
wearing parts, and all gears and driving elements 
should be enclosed and should work in oil baths. 


(T'o be continued.) 
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THE FLAMM SYSTEM OF | 
STABILISING SHIPS. 


Tae checking of the rolling and pitching of ships 
has been discussed recently in Schiffbau, Schiffahrt und | 
Hafenbau, by Engineer W. Kohrs, who states that | 
the efforts hitherto made in this connection have been | 
mainly directed to counteracting rolling. Two systems 
have been applied to this end, one involving the 
movement of a mass from one side of the ship to the 
other, and the second the installaion in the ship of a 
gyroscope. In the case of the former, the mass has | 
usually consisted of a quantity of water or oil, con- 
tained in two tanks in communication with each other, 
and located one on either side of the vessel. To be | 
really effective such tanks have to be of very consider- 
able dimensions, but the provision of the large volumes 
ind of the heavy weights involved, at the broadest, 
therefore the most valuable part of the ship, is a 
matter of grave concern to the ship designer. In 
the case of ships employing oil firing, oil is commonly 
used in the anti-rolling tanks, an extra quantity always 
being carried as a reserve; the space taken up, even 
in this case, remains a drawback. 

With a view to getting over these difficulties, while 
at the same time securing a satisfactory anti-rolling 
effect, coupled with the minimum of space and weight, 


Mr. Kohrs has carried out, in Professor Flamm’s 
laboratory at the Berlin Technical High School, a 
series of experiments upon a new method, these 


experiments being followed up by trials on a tugboat. 
The system tested consists in developing impulses 
within the ship and causing them to act upon the 
outside surrounding water, resulting in a reaction upon 
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the ship tending to stabilise it. In this instance, 
use is not made of a statical effect, due to the move- 


ment of a mass inside the ship, as in the methods 
lutherto followed; pressures are actually generated 
to oppose forces which develop outside the ship. 

The laboratory experiments referred to were made 
with a model, 3 m. (9 ft. 10 in.) long, of the steamer 
George Washington, the scale being 1:75. The 
model had a displacement of 0-1 cub. m. (3-5 cub. ft.). 
For cheeking the rolling, a vertical tube was fitted 
on one side amidships, where the breadth was greatest 
The lower end of the tube was open to the water 
outside, communication being through the ship's 
bottom. The upper end was closed by a cover which, 
in the model, took the form of a movable plug 
that could be adjusted to any position vertically 
The tube was of glass, so that the water level could 
he watched; it was 27 mm. (1-063 in.) in diameter 
inside. The water level in the tube corresponded 
with the water level outside. The tight-fitting plug 
in the upper part of the tube was adjusted to about 
10 mm. (} in.) from the water level and then fixed, 
there being thus an air space } in. high above the 
water column in the tube, A small pipe through which 
sir could be blown made connection with the air space 
nthe tube, When the model was set rolling, the motion 
ould be damped oy injecting short blasts of air at the 
moment when the side of the model at which the pipe 
fixed was descending. This had the effect of 
accelerating the downward movement of the water 
olumn, with a consequent upward reaction on the 
plug. As this was fixed in reference to the hull of the 
model a stabilising force was introduced, which checked 
the rolling. 

In tests with the model, it was set in oscillation and 


Was 





then left to itself whea it was found to make about 
20 oscillations before coming to rest. It was then given 
the same angle of inclination as before and released, | 
but in this case when the side of the model at which the 
pipe was situated was descending a short air blast 
was injected into the tube. It was then found that the 
model came to rest after three oscillations. It was not 
possible to measure the quantity of air used, nor the 
pressure, but an approximate idea of the requirements | 
in this direction is given by the fact that for a model | 
# ft. 10 in. long, and weighing 220 Ib., stabilisation was 
obtained simply by the operator blowing through the 
connecting pipe and without exerting himself in any 
way. 

Following the tank experiments, trials on a larger | 
seale were carried out with the tug Fortuna; this 
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was 14 m. (46 ft.) long, 3-7 m. (12 ft. 2 in.) in breadth, 
and 1-9 m. (6 ft. 3 in.) in depth, and had a displace- 
ment of 53 tons. This vessel was fitted on each side 
with a vertical tube 150 mm. (5{ in.) in inside diameter 
and 2 m. (6 ft. 6 in.) in length, the lower, open end 
being in communication with the surrounding water, 
while the upper end was made air and water tight 


120 mm. (4} in.) above the water level. Pipe 
connections were arranged to deliver steam from 
the boiler to the upper part of both tubes, and 


to admit it to or cut it off from, either tube, 
by operating a steam cock by hand. A pressure 
gauge in the cover of each pipe, close to the steam 
inlet, gave the pressure at every steam impulse. A 
piston-shaped float in each tube distributed the steam 
pressure evenly over the whole water area of the 
tubes. Steam was employed for the reason that it 
was available on board; it has, moreover, the advant- 
age that it condenses in the tubes after having done 
its work, and does not entail the provision of discharge 
piping. The float was 130 mm. (5} in.) in diameter, 
and was guided inside the tube by rods 5 mm. (+4 in.) 
in diameter. The essential features of the arrange- 
ment are indicated in the accompanying diagram. 
When the boat was made to roll round about 7 deg. 
on each side, and was then left to itself, the time of 
oscillation was about 65 seconds. But when, in 
similar conditions, the steam-checking device was 
brought into operation, the boat came to rest in 12 
seconds. Trials were made while the boat was travel- 
ling as well as when it was at rest. The control of the 
steam impulses was carried out by hand by opening 
the steam cock for about } second. The steam pressure 
at the inlet in the top of the pipes was two atmospheres. 
The effect taking place is comparable to the expan- 
sion of steam in the cylinder of a steam engine, the water 
surface representing the moving piston and the pressure 
on the fixed plug the pressure on the underside of the 
cylinder cover. When the steam impulses were timed 
so that water in the pipe on the side of the boat which 
was moving downward received an impulse, then a 
damping effect was produced, the effect of which is 
indicated by the times of free and damped rolling 
given above. Unfortunately the arrangements avail- 
able did not permit the steam consumption to be 
measured, but it was evidently small, since there was 
no drop in boiler pressure after many tests, although 
no special firing was carried out. Further experiments 
made on the Fortuna by Professor Flamm showed that 
the steam consumption was about 12 grammes (0-42 oz.) 
of saturated steam for each impulse, the steam pressure 
at the steam cock being about three atmospheres. 
Only two steam impulses were required to bring the ship 


| to rest after rolling about 7 degrees on each side. In the 


case of six complete oscillations per minute, 720 steam 
impulses would be required per hour, which would equal 
a steam consumption per hour of no more than about 
9 kg. (about 19 Ib.). 

This system of ship stabilisation occupies but little 
space. The pipes which are of relatively small diameter, 
can be built into the hull between two frames, as 
shown in the diagram, so that they do not occupy 
valuable space. Their weight is insignificant and the 
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|SINGLE-OPERATOR SEMI-PORTABLE WELDING PLANT. 


LIMITED, SOUTHAMPTON. 





The system has the addi 


power consumption small, 
tional advantage that it is operative even if the ship 
has a permanent list, while the stabilising effect can 
be regulated to suit the prevailing conditions by vary 


ing the steam pressure. It would also appear possible 
to employ the system for neutralising pitching by 
providing a ship with tubes of this type placed fore and 
aft. 








6-KW SEMI-PORTABLE WELDING 
SET. 


A SEMI-PORTABLE welding set which is being marketed 
by Messrs. The Parsons Oil Engine Company, Limited, 
Town Quay Works, Southampton, in conjunction with 
Messrs. Murex Welding Processes, Limited, Forest-road 
Walthamstow, E.17, who supplied the generators, is 
illustrated above. 

The cost of the fuel represents a very considerable 
sum when plants of this type are in regular use, and 
with this fact in view, the set has been designed to 
run on paraffin, with the result that the fuel bill is 
little, if any, higher, than for a set running on heavy 
oil. In the ordinary way there is no great difficulty 
in designing an engine with a vapouriser for light oils 
such as paraffin, when the duty required demands 
steady running at about the same power for long 
periods. When, however, the load may vary from 
full to zero, and vice versa, over extremely short 
intervals, considerable experience is required to ensure 
a satisfactory performance. In the case of the set 
illustrated, this experience ensured by Messrs. 
Parsons’ extensive practice in building paraffin engines 
for marine craft. The engine of the set is started up 
on petrol, after which it will run all day on paraffin 
its performance being indistinguishable from that of 
a petrol engine. If required, the set may be run 
continuously on petrol, the vaporiser being so propo! 
tioned that either fuel can be used with equal facility. 

As shown in the figure, the generator and engine, 
together with the radiator and fuel tank, are mounted 
on two channel irons to form a self-contained unit for 
easy transport. The engine, which is direct-coupled 
to the generator, is a standard four-cylinder Parsons 
unit, of which a number have been previously described 
in our columns. One of the outstanding features of 
these engines is their accessibility, as the whole of 
the top half can be lifted, leaving the crankshaft im 
position in the bed. The tank is divided into two 
compartments, to contain petrol and paraffin respect 
ively, the change over from one fuel to the other being 
made by means of a two-way tap. The engine is fitted 
with magneto ignition, and pump circulation is provided 
for the cooling water. The Murex generator is spe‘ ially 
designed, and has an output of 200 amperes at 30 
volts, rising to approximately 75 volts on open circult. 
It has a drooping characteristic, and embodies the 
latest developments in design. Owing to its remark 
ably quick recovery after short circuit, about one 
hundredth of a second, it requires no separate excita 
tion. It is also self-stabilising, and therefore require 
no separate reactance. The current range is from 
30 amperes to 200 amperes by shunt control. 


is 
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THE MOUNTING OF WIRE FOR ltt will be appreciated that the connection Par ve turned down to size, Fig. ld, and threaded suit- 


FATIGUE TESTING. 
By R. Goopacrg, B.Sc., Ph.D. 


THE testing of wire in fatigue has recently aiaal 
into prominence, especially, for example, the type of | tin. 


| be made so that there is no slip between the wire | ably for the Haigh fatigue machine. 
To ensure good adherence between 
|the low melting point alloy and the wire it is 
necessary that the wire should be first coated with 
To coat aluminium with tin presents great | | fracture. It is advisable to take small cuts with the 


}and the alloy. 


wire used for the manufacture of ropes and cables, | difficulty owing to the ease with which it oxidises, 


aluminium and copper wires for electrical dis- | 


tribution cables, and galvanised and plain steel | this difficulty :— 
(1) First the ends of the wire are scrubbed with | occur in the exposed parts of the wire, Fractures 


tests in tension, under torsional stresses and bending | powdered pumice stone and a solution of caustic soda | that occur at the junction of the aluminium and 


stresses have been carried out in the Engineering | (NaOH); this removes the oxide layer and grease. 
(2) Then follows a further chemical cleaning, | | plotted, with points plotted for fractures away from 


the tension tests the Haigh machine has been used, he solution of 50:50 water and concentrated | the ends, but it is advisable to neglect any which 


wires for wire-rope manufacture. 


Laboratories of the University of Sheffield. For | 


and for torsion and bending tests, special machines. | 


Repetition stress 


| hydrochloric acid (HCl) containing 1 c.c. of a) | occur inside the alloy. 


Great care is 
| Fequired in the turning of the ends so as to avoid 
torsional strains in the specimen, which, in the 
|case of small diameter wire, may easily lead to 


| tool although the metal machines easily. This 


The following procedure was adopted to overcome | method gives very good results when carried out 


carefully. The fractures are good, and usually 
| the alloy are consistent, when stress values are 


A prepared specimen is 


Previous work* had shown the importance of | saturated solution of ferrous ammonium sulphate | ‘shown at A in Fig. 5, this being an aluminium 


surface conditions and hence it is necessary to test | (Fe(NH,).(SO,),) to every 20 c.cs of acid solution | wire prepared for the Haigh machine. 


the wire without reduction of the diameter in order | being used. 


that the effect of surface conditions due to drawing | 
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ind heat treatment should not be removed. This 
means that suitable ends have to be attached to the 
material which will not affect its properties and 
which will allow fracture to occur well clear of the 
end connections. 

For non-ferrous materials which require testing in 
tension and the fatigue strengths of which are com- 
paratively low in value, suitable low melting point 
alloy ends, such as type metals, have been cast on 
and shaped for the Haigh machine. This method is 
applicable for torsional and bending fatigue for all 
metals. For testing steel wires in the Haigh 
machine this method is not very satisfactory and a 
different method has had to be developed. 

Aluminium Wire for Test in the Haigh Fatigue 
HMachine.—Aluminium wire has come into extensive 
use for electrical distribution cables in connection 
with the new “electrical grid ” and other schemes, 


on account of its greater conductivity in proportion 


to its weight compared with copper. When in use 


for this purpose, it is subjected to alternating | 


stresses of various types due to oscillations set up| 
by cross winds, and some idea of its fatigue pro- 
perties is needed. The attachment of the me ital 
ends for fatigue testing presented some difficulty. 


® Ken.end Hegmeed. Proc, L. Mech. E. 1927 ; fen and 
Batey. Proc. I. Mech. E. 1928; McAdam. 


Soc. Testing Materials, 1929 ; and previous papers ; and 
Barklie and Davies. Proc. I. Mech. E. 1930. 











Proc. Amer. | 

















B shows 
a copper-cadmium test piece, fractured, while © 


(3) After washing, the ends of the wire are|shows the two ends of a fractured copper-wire 
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|test piece, finished with $ in. ends, referred to 
below. A typical fracture of an aluminium wire 
to anenlarged scale is shown in Fig. 6. 

Copper and Copper-Cadmium Wires for Test in 
the Haigh Fatigue Machine.—The procedure adopted 
for the copper and copper-cadmium wires is prac- 
tically identical with that described above for 
aluminium except that there is no need for plating 
the ends of the specimens; copper tins directly 
and easily. For wires of the order of 0-060 in. 


|immersed in an electrolytic nickel bath and a | diameter, % in. diameter ends may be used, screwed 


coating of nickel deposited. 


to keep the correct current density, or a non- 
adherent coat will be formed. In several of the 
earlier tests failure occurred due to the alloy break- 
ing away from the defective coat. It was found 
that the best current density is 1-2 amperes per 
square decimetre. 


may become serrated. 
posited over the nickel. 
an ordinary soft solder using a resin flux. Hydro- 


chloric acid and zine chloride (killed spirits) were 
found to be too drastic for the copper coating. 





melting point of which is approximate ly 180 deg. C., 


This is a very import-|20 threads per inch ; 


special adaptors are then 


ant step in the process and great care must be.taken | required for the Haigh machine. 


A certain amount of doubt arose as to the possible 
effect of heat due to the tinning process and the cast- 
ing on of the alloy. Experiments were carried out 
in the case of aluminium in which the part of the 
wire which was to be tested was swathed with a 


(4) After the nickel coat has been applied, the | water ; 
ends of the wire are squeezed in a vice so that they 


(5) An electrolytic coating of copper is now de- 


bandage of cotton material thoroughly soaked with 
this kept the material cool during the tin- 
ning and casting on processes, On testing in the 
fatigue machine it was found that the results 
obtained from these cooled specimens agreed with 
the previous tests on specimens in the preparation 





(6) The wires are now tinned in the usual way with | of which no such special precautions were taken 


during the tinning and casting on processes. 
In the case of the small-diameter copper and copper- 
cadmium wires, tests were carried out to investigate 


After the tinning process the ends of the wire | the effect of heat on these materials between an 
are spread as in Fig. 1 b, and the type metal, the | approximate range of 50 deg. C. to 230 deg. C., for 


time periods of 10 seconds and 60 seconds. The 


is cast round the specimen as in Fig. le in the | wires were immersed in an oil bath heated to the 


mould, Fig, 2. This is a split mould to facilitate the | temperature required, and after cooling, the elastic 


removal of the specimen when the metal has set. 
For machining, a special split collar, Fig. 3 is 


properties were determined. 
It was found that there is little or no change in 


required, so that the wire can be held in a lathe | the elastic properties of the materials for the 10 


| chuck, or better, in a collet, while the enlarged end, 
‘ig. 4, is run on the lathe centre. The specimen is 
| thus kept axially true while the enlarged alloy end 





seconds of heating until a temperature of 230 deg. C, 
is reached, and here the changes are slight. For 60 
seconds of heating it is a little more marked. 
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! 
The time taken over the tinning and casting on come by hammering four flat areas on the ends of 


processes can, with practice, be cut down to a few | 
seconds. The type metal, as above mentioned, melts | 
at about 180 deg. C. and is cast in a large cold mould ; 
it sets within five seconds and can be handled within | 
half a minute. Hence it can be assumed that the 
heat of these processes has very little, if any, effect 
on the wire, and will not affect the fatigue properties 
to any measurable degree. 

Steel Wires for Test in the Haigh Fatigue Machine. 

The mounting of steel wires for the Haigh machine 
cannot be carried out with low melting point alloy 
ends with any degree of certainty. The fatigue 
strength of the alloy is low and the stresses required 
for the steel wire are relatively high. Hence very 
large ends are required. In addition, the alloy 
tends to crack near the wire, even if large ends 
are used, and the wire slips out, thus spoiling the 
test. 

The following method was finally decided upon 
and has given very good results. Two pieces of 
annealed round copper rod, 0-560 in. diameter, are 
prepared, as Fig. 7. The hole H to take the wire 
should have a very small clearance, being approxi- 
mately 0-002 in. greater in diameter than that of 
the wire. Wire gauges and drill gauges are not 
of the same sizes, but “ Number Drills” are often | 
quite satisfactory, although in some cases suitable | 
drills may have to be made. The wire is prepared | 
as in Fig. 8a, 8b being an enlarged section; 
three series of shallow saw cuts, approximately | 
120 deg. apart, are made along the wire for a} 
length of about 1 in. from each end. The wire | 
is now introduced into one of the prepared pieces | 





of copper and this is drawn through a die, using | 
the extension rod Fig. 11. The reduction given 
is about 0-020 in. on the diameter. After | 
drawing, the prepared end is parted off at AB, 
Fig. 7; it is then faced up and centred at C, Fig. 9. 
The end D is held in a lathe chuck, or better in a| 
collet, while the end C runs on the lathe centre. 
It is then turned down and threaded suitably for 
the Haigh machine. After threading, the end D is 
parted off ; the portion which is removed will slide 
clear on the wire end, The process is repeated for | 
the other end of the wire. The only difference is | 
that the section D, after parting off, will remain on 
the wire. It will be no detriment to the test to 
leave it, but it is sometimes necessary when intro- 
ducing the specimen into the Haigh machine to be | 
able to transfer the locking nuts from one side to 
the other, hence it is usual to remove this copper 
ring. This can be done by carefully making two 
transverse saw cuts, and the ring will fall into two 
pieces. The test piece is now run on the two 
centres C and the inner ends of the copper are turned 
down, as in Fig. 10. Care must be taken here or 
the wire may be bent and the test piece spoilt. 
The ends C are sawn off and the test piece is ready 
for the machine. It is advisable to make the exposed 
part of the wire approximately 4 in. in length if 
the specimen is to be in compression during any | 
part of the test; this minimises the possibility of | 
buckling. 

The fractures obtained with this method of 
mounting usually occur outside the copper ends, 
but fractures occurring at the junction of the copper 
ends and the wire show very little deviation, when 
the stress values are plotted, from the curves 
obtained from points for fractures well removed 
from the ends. Fig. 12 shows typical test pieces 
and fractured specimens, A and B representing 
galvanised steel wire test pieces for the Haigh | 
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the wires, Fig. 13a. 

The ends are tinned by means of a large soldering 
iron or by dipping direct into molten solder; the 
latter is the better method. The low melting point 
alloy is cast on in the way already described. The 
finished specimen is shown diagrammatically in 



































Fie. 14 


Fig. 13). Fig. 14 shows a typical specimen and 


machine and C and D typical fractured specimens. | fracture, this being of a length ot trolley wire tested 
Wires for Torsional Fa'igue Test.—The mounting | in an alternating torsional fatigue machine. 


of steel wires for torsional fatigue testing by casting | 


In conclusion, the author wishes to express his 


on low melting point alloy ends has been used for| grateful thanks to Professor F. C. Lea, D.Sc., 


some years in these laboratories and has 


been | O.B.E., under whom this work has been carried 


adequately described.* This method can be used | out, for his suggestions and help in the drawing up 


for testing copper and 
wire, 0-400 in. diameter, but the method has to | 
be modified. For steel wire of approximately | 
0-125 in. diameter, if the material is tinned properly, | 
the alloy will adhere satisfactorily. For trolley | 
wire, 0-400 in, diameter, even if the material is | 
tinned properly, the wire will slip inside the alloy | 
the torsion test. This difficulty can be over- | 





* Lea and Dick. Proc.].Mech.&. 1931. 





copper-cadmium trolley | of this paper. 








Tue Instrrvrion or Wartrer Enotneers.—The 
Council of the Institution of Water Engineers has 
awarded a number of premiums to the authors of papers 
resented during 1933. These comprise the President's 
>remium of 10/. to Mr. A. A. Barnes for his paper dealing 
with the flow of water in pipe lines, and lnstitution 
Premiums of 51. to Mr. J. N. Wood for his paper on the 
construction of the Ryburn Dam, and to Mr. B. W. 
Bryan for his paper on the Stour Supply Scheme of the 
South Essex Waterworks Company 
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Reinforced Concrete Bridge Design. By C. 8. Cuerron, 
B.Sc. (Eng.), London, M.I.C.E., and H. C. Apams. 
M.C., M.A. (Cantab.), A.M.Inst.C.E. London : 
Chapman and Hall, Limited. [Price 42s. net.] 

A FoREWorRD by Sir Henry Maybury to this book 

recalls the fact that one result of official inquiries 

| into transport facilities has been to direct attention 
|to the need for reconstruction or strengthening of 
| weak bridges, of which a considerable number has 
| been listed. The particular method of construction 
dealt with in the present work is reinforced concrete, 
land the authors discuss the matter from the 
point of view likely to be appreciated by the practis- 
}ing engineer. The book opens with a statement of 
| the general structural theory affecting beams, 
| whether free-ended, or continuous, proceeding to the 
consideration of concrete as a material, and the 
jessentials of reinforced-concrete design, and the 
loads applicable to highway bridges. From this 
| general consideration of the subject they go on to 
| deal with the detailed design of freely supported 
beams, deck girder bridges, slabs, and continuons- 
span bridges. Arches, for which a great partiality 
| is evident, whether fixed-ended, two-hinged or three 

hinged, are treated in much detail. The derivation 
|of essential formule is given, and the effects of 
ishrinkage and temperature changes considered. 

Portal frames and culverts are studied at som« 

| length. Sub-structures, including abutments, 
| counterforts, wing walls and other relevant items 
receive adequate attention. Piles and pile-driving are 
considered and an excellent summary of notable pile- 
driving formule is given, with much tabulated 
matter and useful information. It is made evident 
‘that, in addition to the difficulty of determining, 
other than by direct test, the bearing capacity of 
piles when first driven, there is also the further 
uncertainty as to what may be the useful resistance 
some time after driving, when it may be materially 
different. A chapter is devoted to curves on bridge 
surfaces and discusses vertical or horizontal curves 
with super-elevation requirements for easy and safe 
running of travelling vehicles. Expansion of re- 
inforced-concrete bridges is dealt with. The book 
concludes with informing sections on _ bridge 
strengthening, and on the esthetics of bridge design. 

As an appendix is given an alternative derivation 

of arch formule by Mr. I. E. Jones, M.Sc. 

The genera] treatment is distinctly mathematical 
and there is no attempt to evade strict analysis, 
but much assistance is given to those who are less 
familiar with analytical processes by the author's 
presentation of the subject. The influence line 
method is freely applied in suitable cases. The 
scheme of this work appears indeed to be to deal 
first with the fundamental principles of design, 
proceeding from these to the elucidation of par- 
ticular problems in a manner which, while instructive 
to those who have little previous knowledge of the 
subject, shall be useful also to those better informed. 
This purpose is well served by the introduction of 
tabulated matter, and by diagrams which help in 
the development of design, while being of great 
assistance as time-savers. There is, however, no 
“royal road” to knowledge, and the authors, 
though anxious to help, refuse, in dealing with 
arches, to furnish any “ short-cut ” approximations 
to desired results. There are, however, many 
engineers who, from lack of sufficient mathematical 
knowledge, want of time, or scant faith in intricate 
calculations applied to concrete, will for small 
structures prefer to use simpler methods of an 
empiric nature, justified by experience. The 
authors, in declining to furnish any such help, 
fear, it is apparent, that a simplified procedure 
might be applied beyond permissible limits. As an 
authoritative work of reference the book thus 
maintains its status. The authors also deprecate 
that view of design of reinforced-concrete work 
which belittles the value of precise calculation 
because of the uncertainties of the material, but it 
may be urged that while not disparaging the results 
of analysis, any niggling refinement is of less 
importanee than an effort to secure uniformity in 
the properties of the material. Concrete is open to 
so much improvement in this respect and its 
behaviour under varying conditions so uncertain 
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that the much-slighted factor of safety may well|style. Few textbooks can claim to give a mene! 
prove the engineer’s “ best friend” in this, as in | vivid picture of the theory of electricity and mag- | 
other branches of construction. The common- |netism, and this is due partly to the clear method of | 
sense of the matter seems to be that while the design | expression and partly to the wealth of systematically | 
of arches, and some other statically-indeterminate | arranged diagrams and illustrations by the help of | 
structures, may, by the elastic theory, be pro-| which the conceptions introduced are described. | 
perly effected when used for such a material as|To provide a general textbook of this rapidly en- | 
structural stecl, it has not the same claim to con- | larging subject which shall be readable, of moderate | 
fidence with respect to concrete, which refuses to | size and up to date, is not a simple task, but has been | 
satisfy essential conditions proper to that theory, | well accomplished in this volume. 
so that wider margins of strength then become more 





proper. Cc 
1 ‘ . ‘ r Internal-Combustion Engines. By J. A. Potson. New | 
The plates and diagrams are well drawn and with | York: John Wiley and Sons, Inc. London: Chapman | 


but few exceptions sufficiently open and clear.| and Hall, Limited. [Price 25s. net.] 

The work of calculation is intelligently displayed, | Op the total horse-power produced mechanically in 
a matter of some importance to readers who find | most industrialised countries by far the sonataat 
sufficient trouble in following the calculations with- | proportion comes from intuhanthastion cation 
= — ry urity. An unusually thick paper | But in spite of this predominance, it must be con- | 
jee recirwbaen: Sry gy ~ bem oe 5 pe hag \ceded that the basic scientific knowledge of the 
oteet deisel tient at Oe see ~~ ne ” Wi hd 'S | principles of these engines is far from complete. In 
sufficiently pater fy Apacer 7 A “| * t ng comparison with European countries, the United | 
daly soa ma ay ndiaowl & This ath ‘ hear States holds, of course, a unique position as regards | 
wollen ‘wilh anesiel 2 ll rey ey denn ‘the proportion of mechanically-propelled vehicles, 
equals tinue CUA Paces exmemnel Pe: 9x and, on account alone of the volume of its produc- 
hens Geeta a calteeed mc acai a tion of automobiles, must have a special contribu- 
neil . ures | tion to make to the available knowledge, at least, 
= ets of petrol engines. Bearing this in mind, the appear- 
A Textbook of Physics. By E. Guiusent. Edited by | ance of a book entitled Internal-Combustion Engines, 
R. Tomascuex, D. Phil. Authorised translation from by Professor Polson, of the University of Illinois, 

og Se Cue. often ay t A. Weaswase. BA., is < Te he a studying this subject. 
.D. . Electricity and Magnetism. London : | 1is book, as the author points out in his preface 
Blackie and Son, Limited. [Price 260. net.) \is intended “ for junior ~~ coed engi- 
In satisfying a most deservedly gratifying demand | neers in engineering colleges and universities who 
for a seventh edition, Professor Tomaschek has not |have had a rigid course in fundamental thermo- 
been content to patch a paragraph here and there dynamics.” While there are certain matters, to be 


| 
} 





dard ’’ performance caused by dissociation, variable 
specific heats, and re-association—modifications 
which vary with air/fuel ratio—can then be followed. 
With the exception of variable specific heat, dealt 
with mainly as a mathematical exercise, there is no 
reference to these fundamental matters, These, 
with similar omissions concerning the available 
knowledge of processes in compression-ignition or 
Diesel engines, result, naturally, in the wide gap 
between theory and practical application to which 
exception has been taken above. 

The separation of the matter, both theoretical 
and practical, into two parts, dealing, respectively, 
with the Otto and the constant-pressure cycles, is 
intended by the author to avoid confusion, It 
will, against this, probably induce the student to 
over-emphasise the importance of constant-pressure 
combustion in the compression-ignition engine, in 
spite of the chapter on the theoretical dual cycle. 

Summarising, therefore, it may be said that 
while the book is open to criticism as a textbook 
for students, it has, by the data it gives, consider- 
able value for practising engineers. For example, 
the accounts of actual tests on various types of 


engines will be followed with interest; the chapter 


on “ Gasoline ” is a good and brief treatment of the 
subject; an especially good chapter on electric 
ignition and starting systems includes some interest- 
ing characteristic curves. The illustrations, curves, 
and printing are all satisfactory. 





The Motion of Railway Vehicles on a Curved Line. By 
C. F. Denpy MarsuHatt, M.A. London: “ The Railway 
Engineer.” [Price 12s. net.] 


PerHaprs no better illustration of the need for 





into his work, but has remodelled and amplified large | referred to later, which invite criticism from the point 
sections of it, has increased the number of illustra- | of view of a work intended for students, it must also 
tions, and had some of the earlier figures redrawn | be said that the actual value of the book extends | 
in order to give more adequate information. This | well beyond the field for which it was intended. A | 
procedure has been adopted so as to provide space | large part of the text is frankly descriptive, and, | 
for dealing with those new advances and conceptions | although there are important omissions that will | 
with which it is desirable that the student should | cause surprise, most of this will be found interesting 
become acquainted, and also to emphasise particular | and valuable by engineers in this country. 
aspects of experimental physics using the volt-| While these descriptive portions are generally | 
ampere system. A new feature of the present edition | praiseworthy, they are found in separate chapters 
is that the whole treatment of the text is founded | divorced entirely from those chapters which deal 
upon the field theory of Faraday and Maxwell, and | with the theoretical basis of internal-combustion 
in view of this, the early parts of the book have been engines. The theoretical treatment is severely | 
completely rewritten and recast. Recent advances | theoretical, while the designs described are given | 
in classical electrodynamics are given considerable |in a manner purely empirical. Although it is, of | 
prominence, particularly when considering the | course, quite true that design cannot yet proceed | 
fundamental principles of generators and motors, | directly from theoretical reasoning—there still | 
and electro-magnetic oscillations and waves. ‘remains much to be investigated, both in thermo- | 

The general character of the treatise being so well dynamics and in strength of materials—we feel, | 
known it will suffice to refer only briefly to the | nevertheless, that the author leaves much too} 
contents which have been so excellently translated. | wide a gap between the two. This is the more | 
The matter is presented in a very clear and concise | surprising from one who is a teacher of the subject, | 
manner and in accordance with a definite plan which | and who might therefore be expected to encourage 
is easily followed. The static electric and magnetic | the application of sound and fundamental reasoning 
fields are dealt with in the first section, and it is to questions of design. But by this separation of | 
here that the author's industry and scholarship | the matter into theoretical and descriptive, many 
come into full play; the subject is one which | opportunities of logically developing the principles 
Professor Tomaschek has evidently much at heart. governing design are lost. | 
The second part of the volume, which is devoted to| Apart from this, however, we regret to say that | 
a study of steady electric currents, discusses the the information which the author gives on the! 
quantitative determination of current strength, the theoretical side is incomplete, and invites criticism | 
mechanism of electrical conduction and the con- | under two heads: first, that he completely ignores 
duction of electricity in gases and in high vacua. all research work done outside America; and, 
In a short section, consideration is given to the secondly, that, on the one hand, he deals inade- 
intricate problem of metallic conduction. Con- quately with the very important work done in the 
siderable obscurity still remains in the matter of United States by Midgley, Boyd, and others on 
conduction in metals, due to the fact that in all|detonation in petrol engines, and, on the other, | 
conduction processes, the essential factor appears gives a mere summary of some of the N.A.C.A, 
to be the behaviour of the medium through which work on heavy-oil injection and neglects entirely | 
the conduction takes place. Conduction in liquids other American work. The first has probably led to} 
and gases has been studied with conspicuous |the excessive claim of the author that “in the 
success, largely due to the fact that we are more or less | development of the automobile engine the United | 
acquainted with the internal molecular structure | States leads the world.” Further, a study of Ameri- | 
of these states of aggregation. The study of the can work alone should give the author a clearer | 
solid state, and particularly the internal state understanding of pre-ignition and detonation in 
of metals, is a subject which still awaits a satisfactory petrol engines than that recorded on page 132. 
exploration. Perhaps the most important fact! The author, in his concentration on practical | 
concerning the transport of electricity in the interior | performance, has apparently overlooked the great 
of metals is that it is not accompanied by a transport | advances in our basic knowledge of carburettor 
of matter. The third and final part of this treatise engines in the past fifteen years or so. The student 
deals with the variable electro-magnetic field and | of to-day can be instructed as regards petrol engines | 
contains classical studies of magnetic fields in space | from the basis of the performance at various air/fuel | 
containing matter, and electro-magnetic oscillations, | ratios, of which, incidentally, there is no mention | 
the subject matter being treated in a practical! in the book. The modifications to the “air stan-| 


the co-ordination of technical research could be 
found than the study of the motion of railway 
vehicles on the track. That the whole subject is 
one of the utmost importance hardly needs empha- 
sis, for accidents continue to occur for which no 
adequate explanation is advanced, and, as is well 
known, the development of electric and other new 


‘types of locomotives has been beset with difficulties 


and even disasters, due to ignorance of the condi- 
tions governing their behaviour on the rails. In 
his introductory note, the author of the work under 
review refers to the lack of experimental data 
regarding the performance of engine bogies, but it 
is difficult to understand why he hopes that his 
book will fill that gap, since his own study of the 
subject is purely theoretical. That in itself, of 
course, is no condemnation ; but it is important to 
observe that the real subject is of a rather different 
nature, and is one to which his remarks scarcely 
apply. There has been a long series of theoretical 
investigations into this problem, mostly on the 
Continent, and as long ago as 1903 the inadequacy 
of the purely geometrical method of approach, 
which the author revives, was recognised. 

Very little is known in this country of this 
Continental work, and the need exists for an 
adequate summary of the present position of 
research in this subject. The deficiences of the 
author’s method are evident in the fact that, where 
as his chapter on “the limiting positions of the 
engine wheels” is the central feature of the book, 
his discussion of “ the mean paths ” and his attempt 
to analyse what actually happens when an engine 
traverses a curve at speed is superficial, and is 
based almost entirely on assumptions. It is clear, 
as has long been realised, that this is essentially a 
dynamical problem beyond the reach of purely 
geometrical methods. 

Nevertheless, even if the book cannot to-day be 
regarded as a very important contribution to the 
knowledge of the subject, it may help to furnish 
the designer with a clearer idea of the action of 
the bogie. The author is probably right in claim- 
ing that the perception of its functions is still hazy. 
It is all to the good that such things as the small- 
ness of the amount of side motion of the rear bogie 
wheels should be made clear, since there is un- 
doubtedly much misconception on this point. 
The chapter on “ possible lines of improvement in 
bogies’ contains a drawing and description of a 
design for an engine bogie with controlled rotation 
at the forward and rear ends, but with uncontrolled 
side play at the pivot, which is permissible, since 
the bogie is held tightly at the four corners. The 
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author points out that the motion of this bogie 
would be quite different from that of the usual 
designs, since there would be no rotation without 
side play, and he makes the important claim that 
the wear on the tyres of the leading coupled wheels 
would be reduced since, with the proposed arrange- 
ment, the trailing bogie wheels would take their 
share of the lateral forces. The book ends with 
an appendix containing some observations on the 
curving of road vehicles and some London street 
corners, 





THERMAL STRESSES IN PIPE 
JOINTS FOR HIGH PRESSURES 
AND TEMPERATURES. 


By R. W. 
(Concluded from page 447.) 


II. Reclangular Welded-on Flange.—On account 
of the very serious magnitude of the stress increases 
found for the loose flange joint as given by Tables I 
and II, page 447, ante, it becomes a matter of 
interest to examine the plain welded-on rectangular 
flange upon the same basis. 

Neglecting the support given by the pipe wall 
to the flange and taking f, to be the maximum stress 
in the flange at the pipe bore in place of equation (4), 


BaILey. 


page 446, ante, there is, 
5D 
ga Soh. (18) 
EB 


where £ = $ flange thickness. 
Equation (5), page 446, ante, also applies to the 
rectangular flange, / being equal to 2 
pl ¢ 
P Pp é 
p-l abd (19) 


¢ 
Equation (19) corresponds with equation (8), page 
446, ante, for the loose flange case. 
Substitution in equation (19) from equations (5) 
and (18) gives: 
E Be 
5Daf, 
B* f 


0.25 Daf, 


0 (20) 


l 
It will be seen that : 
(BO + BO — 28H) 2p (%*% _ 4.) 


Taking the B.S.I. flange Table “8S” for a 11} in. 
nominal diameter pipe for 600 Ib. to 900 lb. per 
square inch, for which a = 3 in., 8 = 1 in., and 
assuming similar temperature drops through the 
flange to the bolt as were taken for the body of the 
loose flange, #.e., 0, = 400 deg. C., 0, = 375 deg. C 


and @, 325 deg. C., equation (20) gives : 
2.6 
7 
p=14 “1 
1 0.25 
Ji 
For 
S 2f, 
3.47 
p= 1 ; 
or 
pf | 3.47 


It is clear that the increase of bolt stress due to 
thermal action for all bolt stresses is 3-47 tons per 
square inch, which is approximately one-fifth of the 
stress increase found for the loose flange joint. 
Actually the stress increase will be a little greater 
than that calculated on account of the fact that 


Fig. 5. There loading from the loose flange is trans- 
mitted to the pipe flange by a spacing member, and 
the position of the flange cross section is the reverse 
of Fig. 3. Thus the angular displacement of the 
flange cross section due to thermal action when 
heating up, as indicated by Figs. 6a and 66 com- 
pared with Figs. 4a and 46, page 445, ante, is the 
reverse of the normal construction, and it acts 
in opposition to the axial thermal expansion in 
causing loading ; also the part of the flange which is 
under maximum stress, i.e., the right-hand region 
of the outer flange, is at the lowest temperature. 
Another feature of importance is that, due to the 
relative flexibility of the intermediate member, the 
force F transmitted to the flange by the inter- 
mediate member is not only much less than that 
arising in the construction of Fig. 3, but is applied 
near to the neutral] axis of the flange cross section, 
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flange is small. 

The following analyses the thermal stress for the 
joint construction of Fig. 5 
It will be assumed that the moment F 8, is of 
negligible magnitude, in any case it could be made | 
zero by design; and, in deriving the force F? to| 
represent the moment acting upon the flange due | 
to its temperature distribution, it will be taken | 
that variation of temperature in the axial direction 
over the outside end or radial part of the flange may 
be neglected and that the temperature of the outer 
flange, or flange proper, falls linearly from the neutral] 
axis to the inside end of the flange. There will 
be a fall of temperature from the inside to the out- 
side of the radial part of the flange, the effect of | 
which would be to augment the action of the fall 
of temperature along the outer flange. It will be 
taken that the end flange is at a mean temperature | 
which will be regarded as existing up to the neutral 
axis of the section and that from the neutral axis 
to the end of the outer flange the temperature falls | 
linearly from a value corresponding with the region 
of the bolt holes to the end of the flange, where it 
is 0,. 

It will be taken that the 
outer flange is 0-8 D. 
Employing the same symbols as before : 


Ezyd2[. z ' 
B [<e op ‘* 7 ¢) |. 


where at the position concerned @ is the tempera- 


mean diameter of the 


§ Fi 





the temperature of the inner faces of the flange es | 
will be somewhat higher than the outer faces | 
and consequently there will be a small force F? 
present. 

ILI, Improved Loose Flange Joint.—The normal 
loose flange joint, Fig. 3, page 445, ante, involves | 
high thermal stress partly because the angular| 
displacement of the flange cross section due to 
thermal action when the ‘joint is heating up is| 
additive in effect to the axial thermal expansion | 
in loading the joint. The construction suffers | 


from the further disadvantage that the part of the 
flange which is under maximum stress is at the | 
highest temperature and is ill placed therefore to | 
bear high stress. 


These serious disadvantages are | 


ture of the outer flange below the mean temperature 


of the radial part of the flange, 
0 = Bt _ 4, 


3 (% 6.) 


0, being the temperature of ie outer flange at its 


lend. Introducing these values and putting ¢, 
for y: 
-B 
Et Zz 
3 | [« = (Os — 0) — 
é 
0.8 spe | sds 
Et, [ (€:—4). , cB 
8 [ « 4 B 3 (0, a 0.) ‘" 
(¢' — o) 
08D 3 


overcome by the joint construction represented by 


and consequently its effect in causing stress in the | 


Se al E e (0; — 0) + ¢(0, — 8) — 


Big! — 9) 
0.8D 
Putting 
_ Bt 
8 


and 
gi — 


3 
4 (9% — 0.) + (0, — 9%) 


- ae ] 
Fi=EBai[ea — 55, (¢ ¢) | . (21) 


In place of equation (4), 


0.8D 
¢=Egh (22) 
e l 
g—g=2-L' (p-1). 
As in equation (5) 
Pla+Figp_ ¢ 
Pa oe 
gt FB 
i) ~ Pa 
a aa Fig hs 
p-1= St _SF (23) 
Substitution in equation (23) for P, ¢' — ¢, 
| F* and ¢ from equations (3), (5), (21), and (22), 
respectively, gives 
Ee px(D + 3P + 2) -x Ecol 
* 0.8 D 8alf, iy manta 
p tT px{D+ 3Pa , Blif ) . Py 
8al B ( 0.8Daf, 0.8Da 
(24) 


| In order to obtain a comparable idea of the influence 
lof the construction upon the thermal stress, the 
same proportions will be taken as before in evalua- 


ting p. Consequently, taking a= B, 1 = 2, 
r 2 
| B= 0-4 D, t= qr fa = 0’ giving a? = 150° and 


taking the case of a 12-in. bore pipe for a pressure 
of 650 Ib. per square inch (gauge), equation (24) 
becomes 

Ee 
9.6 (8. 


oi’ 
8.52 (1 


It will be taken that : 


6, > pipe flange temperature 
0.) = temperature of intermediate 
loose flange = 350 deg. 


+1)—Ec@ 


aaa x 
+ 0.55) L 0.5 f 





p 


400 deg. C. 
member against 


60, = temperature of loose flange near pipe wall = 
275 deg. C 

0, = ditto, at region of bolts = 250 deg. C. 

60; = average temperature of bolts = 200 deg. C. 

0. = temperature at end of outer flange = 225 deg.C. 


From the expression given above 6' = 43-75 
deg. C. 


e[ a 


approximately. 


gp ft 6 + (l— B— #0, —16,| 


7.35 


(8. + 1)- 


f 
(1+0.5 5s) 


p=14 pais | 


0.5 f 
Taking the case where f= f, and f= 5 when 
= i, 

29-8 


1+ 797524 0-6 


p: 


Bolt stress (uneven temperature) 


29.8 
= pf =f+ 355 + 05 
= f + 9-8 tons per square inch. 


For all values of bolt stress f, therefore, the effect 
of the uneven temperature assumed is to increase the 
stress by 9-8 tons per sq. in., or to about 60 per 
cent. of the figures given by Table I, page 447, ante. 

In the case, where f = 2 f,, and f = 5, when x = 1, 
the increase in bolt stress for uneven temperature 18 
13-7 tons per square inch for all values of f, which 
compares with an average figure of 18 tons per 
square inch as given by Table II, page 447, ante. 

The treatment given is sufficient to demonstrate 
the importance of examining all joint constructions 
from the standpoint of thermal stress. It has shown 
that high thermal stress may be expected in the 
normal loose-flange construction compared with 
what arises in the case of the welded-on flange, oT 
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flange solid with the pipe wall. It has been seen 
that these stresses in the loose-flange construction 
may be relieved to an important extent by reversing 
the orientation of the flange cross-section. It will 
be appreciated that the advantage thus gained is 
more than is indicated by the reduction in stress, 
as yielding and creep have to be guarded against, 
and these depend in an almost critical way upon 
the magnitudes of stress and temperature. 

Although in the two cases the bolt temperatures 
were the same, the region of maximum stress in the 
flange in the case of the usual construction when 
heating up is situated in the zone of maximum 
temperature, while in the improved construction it 
is in the zone of lowest temperature. Another 
feature of importance is that two thermal effects 
are additive in the usual construction and sub- 
tractive in the other. 

The author is indebted to the directors of Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
for permission to publish the foregoing. 








BensaMiIn LicHTMETER.—The lightmeter, which has 
now been put on the market by Messrs. Benjamin 
Electric, Limited, Brantwood Works, Tariff-road, 
Tottenham, London, N.17, has been designed for those 
who require a simple compact instrument without 
batteries. It consists essentially of a photronic cell, 
which is connected to a meter reading up to 50 foot- 
candles. The scale is also divided into lettered sections 
which show the ranges within which the illumination 
of various premises, such as stores, schools and drawing 
offices, should fall, in order that economic results may 
be obtained. Both the cell and the meter are enclosed 
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THE ECONOMISER PROTECTOR. 


THovGH, generally speaking, economisers give rise 
to little trouble in operation, there have been cases 
where more or less serious explosions have occurred with 
consequent damage to both the equipment and to the 
personnel. The cause of these mishaps appears to be 
due less to faults in the material or in the method of 
installation than to interruption of the flue gas flow and, 
even more frequently, to a temporary loss of water 


resulting in overheating and the generation of more or | 


less large quantities of steam when the feed is re-estab- 


lished. The consequence is that the water is driven back | 
into the feed range, while the sudden cooling of the | 


heating surface which occurs may give rise to water 
hammer, overstress and explosion. These conditions 
may be prevented from arising by arranging that the 


pressures in the boiler and in the economiser are always | 


maintained at the same value at all loads, even when the 
feed is interrupted and by ensuring that any steam 
generated in the economiser is led straight to the boiler, 
and that any water lost owing to its evaporation or to 
leakage is immediately replaced. It is claimed that all 
these objects can be effected by the economiser pro- 
tector, which is manufactured by the Elektrizitats 
Aktien-Gesellschaft, Frankfurt-am-Main, the sole 
selling agent for the British Empire being Mr. O. N. 
Beck, 11, Queen Victoria-street, London, E.C.4. 

A view of one of the patterns of this equipment is 
given in Fig. 1, while its construction and method of 
operation will be clear from Figs. 2 and 3. As will be 
seen, it consists essentially of a two-part vessel, which is 
connected in the feed range between the economiser 
and the boiler, as shown in Fig. 4. In this diagram G | 
is the protector, H the boiler and J the economiser. | 
The upper portion of the protector contains a 
two-way regulator A and a flange B to which a pipe 
leading to the boiler is connected as indicated in 
Fig. 4. It is also provided with two other flanges 
C, in Fig. 3, for the connection of a replenishing pipe the 
ends of which are connected to two points in the feed 
range, one a short distance before the economiser inlet, 
and one on the other side of the feed-water regulator, 
as shown at K in Fig. 4. Finally, there is balance | 


in a single Bakelite case measuring 4§ in. by 2¢ in. by | pipe D, which connects the top of the regulating 


14; in and weighing 10 ounces. 


| 





valve to the space above the floats E and E, through | 











FRANKFORT-ON-MAIN. 


the non-return valve F. This valve allows steam to 
be admitted from the boiler to the protector to equalise 
the pressure, but prevents water flowing in the opposite 
direction. The movement of the float E alters the 
regulator so that the passage B to the boiler is 
opened and the pressure equalised, while similarly the 
movement of the float E, opens the replenishing pipe, 
so that any loss of water is made up. 

As regards operation, any steam which is generated 
in the economiser, causes the floats E and E, to rise 
when it enters the protector, and these being of different 
specific weights the regulator A is moved so that the 
outlet B to the boiler is opened first and the steam 
allowed to escape. The subsequent action of the 
second float causes water to flow in from the replenish- 
ing pipe and through the regulator into the economiser. 
When the water level in the protector has returned to 
normal the supply of make-up water is cut off and the 
steam connection closed in that order. It is claimed 
that the use of this protector prevents any dangerous 
formation of steam in the economiser Owing to inter- 
ruption in the feed or in the demand for steam, and that 
thereby an increased heating of the water, theoretically 
up to the saturation temperature of the boiler content, is 
obtained. This gives not only a better utilisation of the 
waste gases and reduced gas loss, but consequently a 
higher economiser efficiency. The withdrawal of the 
steam from the economiser is unrestricted and is 
replaced by water practically simultaneously, while 
there is no formation of steam cushions or generation of 
water hammer. As the pressure between the beiler 
and economiser is equalised there is no _ partial 
evaporation and steam formation in the latter when 
leakage occurs. It is claimed that the protector is 


' suitable for all working pressures. 








British STANDARD SPECIFICATION FOR Cast-IRON 
Som. Preges.—An alternative two-way branch fitting has 
been added to specification No. 416-1931 of the British 
Standards Institution, for soil, waste, ventilating and , 
heavy rain-water pipes. The angle of the inlet of the 
fitting to the main stack has been fixed at the constant 
figure of 135 deg., while the angles of the sockets are 
varied to connect up with the different falling lines 
of the branch pipes. Copies of an addendum slip, 
reference CO (B) 2283, for gumming into Specification 
No. 416-1931, will be forwarded gratis, on receipt of a 
stamped addressed envelope, by the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1. 
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GERMAN BUCKET - EXCAVATORS 
FOR OPEN -CUT BROWN - COAL 
MINING. 


By J. Kiirzine 
(Concluded from page 371.) 

It is necessary in some mines, winning 18,000 tons 
of coal per day, to keep a three months’ supply of coal 
on hand, in order to allow time for draining and air- 
drying. This entails the excavation and transporta- 
tion of enormous quantities of overburden, and presents 
many difficult economical questions to the management. 

The meeting of such conditions has been much 
facilitated by the introduction of the latest and most 
striking development of German open-cut mine prac- 
tice, the overburden transporter bridge, of which an 
example, constructed by Messrs. Allgemeine Transport- 
anlagen-Gesellschaft, of Leipzig, is illustrated in Fig. 18, 
Plate XIX. This machine, constituting a type of travel- 
ling bridge arranged with a three-point support, moves 
along the excavation faces, spanning the open-cut and 
transporting the overburden, above the coal-handling 
plant, by means of belt conveyors to the worked-out 
pit, where it is dumped. The spoil thus travels by 
the shortest possible route. As the bridge can swing 
and extend to a certain degree, it is adaptable to 
various working conditions. The introduction of this 
type of transporter bridge was at first met with much 
criticism. It was pointed out that there would be 
difficulty owing to the lack of stability in the spoil 
banks, and that they would not stand up under the 
great weight of the bridge. Time has proved that 
many of these objections were groundless, and such 
difficulties as did exist have been overcome by taking 
suitable precautions, so that now the safety of the 
overburden transporter bridge is no longer in question. 
It has been quickly introduced into most of the German 
open-cut mines, the latest designs being of great size 
and output. The bridges at the Golpa and Ilse-Ost 
mines transport from 2,700 cub. yards to 3,000 cub. 
yards of spoil per hour. The working weights of the 
bridges have increased greatly, some of the latest 
running to 3,000 tons or more. The introduction of 
these transporter bridges has not interfered with the 
normal method of mining with chain-bucket excavators. 
The excavators deliver their material to the bridges 
instead of to conveyors or trains of wagons. It is only 
owing to the use of these bridges that the enormous 
present-day outputs have become possible. It is now un- 
contested that overburden transporter bridges, in so 
far as they are applicable, represent the ideal and most 
economical hauling appliance. An illustration showing 
two bucket excavators delivering to a transporter bridge 
is given in Fig. 19, Plate XIX. 

In the early part of this article it was pointed out 
that the power shovel has not been able to gain a 
footing in German open-cut mines as the main excava- 
ting machine. It is interesting to examine the reason 
for this. A comparison in size between the largest 
American power shovel and the largest German bucket 
excavator, is given in Fig. 20 Plate XIX. It will be seen 
that even the remarkable size of the Marion, type 5600, 
American power shovel is surpassed by the largest 
bucket excavator. The same applies to outputs. The 
greatest output possible by the Marion, type 5600, is 
about 1,080 cub. yards of dumped spoil, which is 
about 870 cub. yards of material in situ per hour. 
These figures are calculated from the fact that an 
operation takes 50 seconds to complete, and that the 
shovel has a capacity of 15 cub. yards. The latest 
bucket excavators are handling up to 1,830 cub. yards 
of material in situ per hour. It is, however, not only 
the great size and output of these machines that are 
responsible for their use in German open-cut mines ; 
the main reason lies in the conditions of the over- 
burden, and the special advantages which the bucket 
excavator offers in removing it. No doubt, the main 
reason for the use of the power shovel in America is 
the stripping procedure in use there. This method, 
however, is, for many reasons, not suitable for German 
open-cut mines. 

The cutting height of the largest machine used in 
the American method is limited by the dumping height 
of the shovel, which is about 82 ft. Even taking into 
consiferation that after wo-king out the first pit, greater 
facilities are given for dumping the material removed 
later, the depth of the cover cannot be the maximum 
dumping height of the shovel because of the breaking-up 
of the soil and loss of height resulting from the forma- 
tion of conical peaks. Actually the maximum thick- 
ness of overburden worked is about 65 ft. This is a 
relatively small depth for modern German practice. As 
already pointed out, the tendency of German open cuts 
is to get deeper and deeper, and cover of 165 ft. and 
more has already been handled, and recent projects 
are providing for the removal of cover of 200 ft. It 
would, further, be impossible to use the American 
stripping procedure where coal seams of a considerable 
thickness crop out. It has already been explained 
that in the Rhineland and in the Geisel Valley seams of 


up to 330 ft. thick are found. Seams of that thickness 
cannot be loosened with one cut, even if the largest of 
the existing excavators are employed. Several cuts have 
to be made, which results in the formation of wide pits 
over the area being worked. When it remem- 
bered that a certain thickness has to be kept between 
the cuts, it is evident that such distances could not be 
bridged by power shovels. 

Large flows of water would prevent the use of the 
American stripping process. Brown coal being a 
young formation, is mostly bedded in layers which not 
only contain water, but allow water to pass through, 
while some brown-coal layers are located in primeval 
valleys through which large subterranean streams are 
flowing. As much as 22,000 gallons of water per 
minute flows into some open-cuts. The largest drain- 
age pumping plant installed in a brown-coal open- 
cut is designed for maximum output of 55,000 
gallons per minute. 
of the greatest importance, and apart from arrange- 
ments that can 


is 


a 


it is necessary to cut channels from the coal seam to a | 


pumping sump, to collect the water and prevent it from 
being loaded with the coal, and making extra work in 
evaporating off at the briquetting plant. It is also 
necessary to that the overburden does not fall 
on to the coal seam, and that a good width of seam 
is exposed. As a consequence, the distance from the 
dumping place increases to such an extent that a 
power-shovel would not meet the conditions. 

The American stripping procedure is also not 
applicable where several seams have to be worked 
simultaneously. Even if it were possible, it would be 
necessary to move the same soil repeatedly, a most 
uneconomical proceeding. Further, the working of 
several seams, separated by intermediate layers, 
would result in deeper open-cuts, so that again power- 
shovels would prove unsuitable. The question of the 
pressure on the ground also arises. The usual ground 
pressure allowable in American black-coal open-cuts 
is 42-6 Ib. to 56-8 lb. per square inch with the shovel 
in the state of rest, or 100 lb. to 118 Ib. per square 
inch when it is in operation. This may be contrasted 
with the maximum of 28-4 Ib. per square inch allowable 
in German open-cut mines, and it will be seen that the 
American machines would have to be redesigned to 
make their use in German mines possible. 


see 


In view of the conditions existing in German brown- 
coal open-cut mines American stripping methods 
could not be employed. So that as it not 
possible to employ the power shovel as the main 
excavating machine, it not possible to draw 
direct economic comparisons between the American 
German methods. General comparisons may, 
however, made. The range of employment of 
the bucket excavator is from light to heavy soil, the 
latter term covering which can be loosened 


is 


is 


and 
be 


soils 


It is evident that drainage is | 


be made before mining is begun, | 


be arranged at the 
level, which is of 
very large hauling 


concentration of the haulage to 
greatest height above working 
|importance when arranging for 
| plants. 

The bucket excavator delivers the coal in a uniform 
grading of small size, and a simple crushing device is 
|all that is necessary to ensure the coal being of the 
exact size required. The power shovel, on the other 
hand, delivers large lumps lacking uniformity, and in 
one case that has come to the notice of the author a 
special bunker with a crushing mill had to be added 
to a power shovel in order to reduce the coal to a size 
suitable for the briquetting plant. In respect to 
air-drying, the bucket excavator offers considerable 
advantages. The brown-coal contains either hygro- 
scopically or chemically up to 65 per cent. of water. 
The bucket excavator by working over wide areas, 
and by picking up thin layers at a time, facilitates the 
drying of this moisture by the air. The advantages of 
the German bucket-chain excavator have resulted in 
its employment in overseas countries. The Yallourn 
open-cut mine of the State Electricity Commission of 
| Victoria, Australia is, for instance, employing a Ger- 
| man single portal bucket-chain excavator, with a 
revolving turret, for the removal of the overburden 
and two double-portal bucket-chain excavators for 
the recovery of the coal, in place of power shovels 
previously employed. The two latter excavators 
are built for cutting depths of 90 ft. to 100 ft. and have 
buckets of 28-8 cub. ft. capacity. Their outputs 
run up to 1,000 tons per hour. Bucket excavators 
of special construction, such as those with a revolving 
turret, are particularly suitable for the separate 
excavation of layers of sand embedded in coal seams. 
It has frequently been said that the many moving 
parts of the bucket excavator, especially of the bucket 
chain, would prove costly in upkeep and repairs. 
Experience has proved that this is not so. Actually 
the cost of repairs, when compared with the outputs, 
is not very much higher than those of power shovels 
working under similar conditions. 

In the examples of outputs and working costs in 
German open-cut mines which follow, the length of 
shift is 8 hours, and the average wage per working 
hour 0-75 Reich marks. In a mine using a trans- 
porter bridge, 27,730 cub. yards were removed per 
day on an average, by a bucket excavator with a 
revolving turret, and fitted with 25-2 cub. ft. buckets. 
This output, referred to one workman and one shift, 
works out at about 300 cub. yards. Including all 
additional charges arising from maintenance and 
auxiliary plant : 





The net working cost amounted to... 7-4 Pfg. percu. m, 
Capital expenditure : 
8 per cent. interest ” \ 


: -2 
10 pec cent. amortisation ,, i 





by a pick-axe. This the type most commonly 
found in German open-cut mines, and it with 
these that the bucket excavator predominant. 
For such conditions the power shovel has never been 
a serious competitor. As already explained, bucket 
excavators with outputs of 1,830 cub. yards per hour 
have been constructed, and this certainly does not 
represent the limit of their development. Moreover, 
their working weights, from the point of view of output, 
are considerably less than those of power shovels. 
The output of an American power shovel with a 
working weight of 1,500 tons would be equalled by a 
bucket excavator with a working weight of only 
500 tons. As the cost of excavators is about propor- 
tional to their working weight, the price of bucket 
excavators is considerably lower than that of the power 
shovels. Furthermore, the working crew of even the 
largest bucket excavator is only three men: The driver, 
for operating the excavator; a labourer for attendance 
and lubrication; and a man for operating the chutes 
during the loading of the trains. When the excavator 
is combined with a transporter bridge, this last man 
can be dispensed with, thus making the total crew 
two men, which is considerably below the number 
required for a power shovel. 


1s 


is 


18 


A further claim which may be made for the bucket- 
excavator is that as they are continuous in action, the 
soil flowing to the transporter in a uniform stream, and 
that sudden heavy impacts of soil, such as occur with 
power shovels, are avoided, increasing the life of the 
transporter. Owing to this continuous operation, the 
power load of the bucket excavator is very uniform, 
with a consequent favourable effect upon the efficiency 
of the electrical plant. Further, since the bucket ladder 
can be raised and lowered, the excavator is adaptable to 
the unevenness of the coal seam, so that extra work in 
cleaning the seam is avoided, and the losses are reduced 
to a minimum. The bucket excavator also an 
elevating machine, that is, it lifts the loosened material 
from the deep cuts up to the level of the transporter 
belts or trains, thus obviating special ramps, &c., for 
trains, which is a great consideration when deep cuts 


1s 


Total costs 18-6 ,, - 


Another plant, having two bucket excavators, with 
buckets of 25-2 cub. ft. and 30-6 cub. ft., respectively, 
both working with a transporter bridge, removed average 
outputs of 45,780 cub. yards of soil per day. This 
output referred to one man and one shift amounts to 
314 cub. yards. 

. 8-2 Pf. per cu. m. 

10-0 = 


Net working cost 
Interest and amortisation 


18- 


Total costs 2 


Generally speaking, at German open-cut plants 
working in medium heavy soil, and employing modern 
machines, the cost, including interest and amortisa- 
tion, and removing overburden is approximately 20 
to 40 Pfg per cu. m. of soil when using train trans- 
of soil when 


port and 16 to 26 Pfg per cu. m. 
using transporter bridges. These figures refer to 
the bulk of the overburden in situ, not the bulk 
of the tipped spoil. 

Bucket excavators are not restricted to work in 


brown-coal open-cut mines. They can be used for all 
types of similar work, such as the transport of gobbing, 
in canal construction, &c. For work on very hard 
soils, power shovels are to be preferred, since, in these 
machines, the full power is exerted on a single digging 
tool, i.e., the shovel, whereas in the bucket excavator 
the digging power is distributed over a number of 
buckets working simultaneously, and so only a fraction 
of the digging power has effect on one bucket. Power 
shovels are useful also in climates where long periods 
of frost reduce the effectiveness of bucket excavators. 
Permanent and severe frosts produce conditions similar 
to those existing in rock-like soils and interrupt the 
working of bucket excavators. Such conditions exist, 
for example, in the Onakawana district of Canada. In 
such cases bucket excavators of large sizes should be 
used, in order that the whole year’s output may be 
produced during the frost-free period. The rest of 
the time they would be idle, which would affect the 
economy of the plant, often making it impossible to 





are being worked. This condition also enables the 


meet interest and amortisation costs. 
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GERMAN BUCKET-EXCAVATORS FOR OPEN-CUT BROWN-COAL MINING. | 


(For Description, see Page 508.) 
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Fig. 18. TRANSPORTANLAGEN-GESELLSCHAFT OVERBURDEN-TRANSPORTER BRIDGE. 




















Fie. 19. Bucket-ExcavatTors DELIVERING TO TRANSPORTER BRIDGE. 
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Even on light soils, generally worked by bucket 
excavators, power shovels may be economically used in 
open cuts, if the stripping methods involved are applic- 
able. This might be the case where only small outputs 
were required, and which would not justify the use of 
large machines or an overburden transporter bridge. 
Also, in cases in which single layers or pockets of coal 
would permit the employment of a transporter 
bridge only very late in the working, they could some- 
times be dealt with more economically by using a power- 
shovel for stripping. It may finally be said that the 
suitability of power shovels for American black-coal 
open-cut mines may be acknowledged without restric- 
tion, for doubtless they are most applicable to the pre- 
vailing rock-like soil. Where, however, lighter soils 
are resting on black-coal, modern bucket excava- 
tors, could in the author’s opinion be successfully 
employed. The question of economy, based on existing 
conditions, would have to decide whether a power- 
shovel or a bucket excavator and transporter bridge 
for removing the overburden would be preferable. 








_ Nortu-East Coast InstrruTion oF ENGINEERS AND 
SHIPBUILDERS.—At a general meeting of the North- 
East Coast Institution of Engineers and Shipbuilders, 
held recently, Mr. J. T. Batey was elected president, Mr. 
Thomas Shaw, vice-president, and Mr. R, H. Winstanley, 
honorary treasurer. ; 
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‘HIGH - SPEED TRAIN ON THE 
UNION PACIFIC RAILROAD. 


A coop deal has been heard in recent months of 
attempts to break away from conventional railway 
practice in the matter of rolling-stock design, in order 
to meet the competition of road traffic. The general 
idea underlying this movement is that by a radical 
reduction of weight such an increase in speed will be 
possible with a good degree of travelling comfort, 
as will ensure patronage to the railways instead of 
passengers filtering away to motor-coach services. 

We have, on more than one occasion, dealt with inter- 
esting developments of this kind in this country and 
abroad. In the United States, where the railways 
have felt road competition very severely lately, the 
subject has received considerable attention. At the 
Century of Progress Exhibition at Chicago last year, 
the Pullman Companies showed two observation 
coaches built of aluminium showing a saving of about 
50 per cent. in weight as compared with standard 
construction. These, however, though of special form, 
including rounded ends, were intended for normal 
service, and compared with some of the more advanced 
design, constitute more a departure in methods of 
construction than in general practice. 

In the latter category fall such train units as those 
recently introduced on the Texas and Pacific, the 
Chicago, Burlington and Quincy, and the Union Pacific 
Railroads. The Texas and Pacific last autumn intro- 
duced a lightweight stainless steel two-coach train 
| built by Messrs. The Edward G. Budd Manufacturing 
| Company, of Philadelphia, Pa., having a total weight 
of 104,000 lb, a petrol-electric power unit of 48 h.p., 
and seating accommodation for 76 passengers. The 





|accommodation includes luggage and mail compart- 
‘ments, lavatories, heating boiler, air-conditioning 


Buffet Kitchen’ "*O™Benmu” 


plant, &c. It is engaged on a main-line service involv- 
ing 500 miles daily, 7 days a week. It is said to 
be capable of maintaining 75 m.p.h. with ease. The 
equivalent standard train is computed to weigh 600,000 
lb. The framework is of light scantlings and is carried 
well below floor level so as to shroud much of the 
undergear. The lower part of the side plating, below 
waist-rail level, is covered with horizontally corrugated 
aluminium sheet. Welding has been largely used, 
and every care has been taken throughout to break 
|up lengths likely to set up harmonic vibrations. 
Sound insulation has been carefully attended to. The 
front of the leading coach slants backwards to reduce 
wind resistance. 

The train built for the Chicago, Burlington and 
Quincy is more ambitious. It is a three-car unit 
by the same builders, 196 ft. long and weighing, all 
told, 96 tons. The train only seats 72 passengers, 
but the accommodation is more of the long-distance 
type and includes a buffet-grill, whereas in the Texas 
and Pacific two-car unit the accommodation is of 
the usual American ‘ day-coach”’ type, in which 
pairs of seats are closely spaced all down the coach 
facing one way or the other. The rear end of the 
Chicago, Burlington and Quincy train is arranged 
as a solarium with 180 deg. range of vision. The 
train is driven by a 600-h.p. Diesel electric set using 
heavy oil, the engine being furnished by the Winton 
Engine Corporation and the generator and train motors 
by the General Electric Company. The front and rear 
ends are streamlined and the wheels are provided 
with guards. The centre of gravity is 20 per cent. 
below that of ordinary stock, being only 51 in, above 
rail level. 

The Union Pacific train to which we have referred 
is in some respects more interesting than the foregoing 
in that it presents still more radical departures from 
standard practice. This again is a 3-car train, with 
accommodation for 116 passengers and has been built 
by the Pullman Car and Manufacturing Company. Its 
overall length is 204 ft. 5 in., so that its interior space 
appears to be better occupied than in the previous case, 
although the leading car is wholly taken up by engine and 
mail accommodation. The rear end is given up, it will 
be seen in Fig. 1, annexed, to a buffet kitchen, no 
observation compartment, so much appreciated by 
American travellers, being provided. In the construc- 
tion of this train aluminium alloy has been employed 
throughout with the exception of a very small number 
of parts, and in order to compensate for the lower 
modulus of this material the construction has been 
given a tubular cross-section of large moment of 
inertia, The scheme adopted will be followed from the 
diagram, Fig. 2, from which it will be noted that there 
are no stiff and deep longitudinals such as are present 
in the normal coach underframe. All sections are 
relatively light, and most of the longitudinals extend 
from end to end of each car, i.e., about 70 ft. In 
this way, including those in the roof, they contribute 
to the strength of the cars to withstand end stresses. 
The sections used for the framing are largely 
composed of extruded Alcoa aluminium, supplied 
by Messrs. Aluminum Company of America, Pitts- 
burg, Pa. Some of them are of very complicated 
shape, as will be seen from the small drawings 
inset in Fig. 2. Of these, A represents the side 
sill and corresponds to the section at A, Fig. 2. 
B, a larger scale drawing of B in Fig. 2, is the floor 
support. C, repeated from C, Fig. 2, is a side post 
stiffener. All these, and the channels, Z-bars under 
the floor and other members, are over 70 ft. long. 
The two remaining drawings, D and E, represent side 
posts, one being a standard post and the other a side 
and door post. As will be gathered from these drawings 
the size and shapes of these extruded bars vary greatly, 
some of them being as much as 8 in, wide. Welding 
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is used throughout; riveting and gusset plates are 
not employed. 

The bodies are 9 ft. wide and a little over 10 ft. high. 
Standing no more than 9} in. above rail level, the top 
of the coaches is 11 ft. only, so that in this case, again, 
every effort has been made to reduce the height of 
the centre of gravity. Passengers are seated 16 in. 
nearer the ground than usual and the centre of 
gravity is 20 in. lower, being only 38 in. above rail 
level. 

A general view of the train is given in Fig. 4, Plate XX, 
from which it will be seen that streamlining has been 
carried out to a very considerable extent Gisvaghout. 
A front view is given in Fig. 6, while of the two views 
of cars under construction, Fig. 5 shows the framing 
for the front end and Fig. 7 an intermediate end, and 
shows the articulated-joint casting for connection 
with the neighbouring coach. At the front end it will 
be seen that the form has been well rounded, the rear 
having also received similar treatment in modified 
form. The equipment is all well shrouded, and the 
whole three-car unit presents a smooth, streamlined 
surface save for the small unavoidable amount of 
recessing at windows, &c. In all such cases the depth 
has been reduced to the absolute minimum. The 
sheathing is of aluminium plating, which lends itself 
well to shaping to curved surfaces. The front end is 
provided with a monitor roof for the driver’s position. 
The cars, as stated, are articulated and the vestibules 
are of the closed type, the exterior being covered with 
an aluminium canopy extending from oné car end 
towards the other, and the gap closed by rubber 
sheeting kept stretched by springs. An interior view 
at one of the articulation points is given in Fig. 3 
page 509, from which it will be seen that the finish 
of the metalwork is excellent. The coach doors swing 
outwards, while the mail- and luggage-compartment 
doors move inwards and then slide lengthwise. The 
articulated joints are formed by attaching extension 
steel castings to the adjoining end sills and termina- 
ting these in centre plates which rest one on the top 
of the other. The two centre plates rest upon the 
bogie centre plate. The centre plates are lined with 
Oilite bronze. Rubber is incorporated in the side 
bearings to deaden oscillation. 

Practically the only steelwork in the train is to be 
found in the bogie frames, the wheels, axles, bolsters, 
end sills, centre castings, parts of the power unit, &c. 
The end sills and bolsters consist of Hylastic steel 
castings by the American Steel Foundries, New York, 
the material having a yield point of 66,098 Ib., a 
tensile strength of 101,900 Ib., elongation of 26-1 
per cent. on 2 in., and reduction of area of 54-4 per 
cent. 

The bogie frames are light-weight single steel castings, 
the wheels being 36 in. in diameter in the power bogies, 
in which outside journals are employed running in 
SKF roller bearings. The motor shafts are also 
mounted in roller bearings. The other bogies have 
wheels 33 in. in diameter, the axles being fitted in 
these cases with inside roller bearings. The bogie 
design includes the extensive use of rubber cushioning, 
metallic contact between the axle-boxes and the horns 
being avoided. This is arranged by introducing wing 
castings extending from the box on each side of the 
bogie frame and inserting between them, and also in 
front and behind the axle, large rubber blocks, acting 
in conjunction with coil springs. All coil springs are 
mounted on rubber pads, rubber bushings are fitted to 
the truck bolsters, and so on. Noise is further 
deadened and the metallic work insulated throughout 
by lining with Rokflos, an asbestos preparation of long 
fibres, fireproof, waterproof, and of light weight. The 
comfort of the passengers is further provided for by 
air conditioning carried out through a duct running 
the length of the train down the ceiling, the necessary 
heating equipment, and by the use throughout of 
safety glass. The air-conditioning duct is connected 
from one coach to the next by means of rubber bellows. 

The engine is a 600-h.p. Winton unit working on 
“ distillate.” It is of the Vee-type with 12 cylinders, 
the latter being 7} in. in diameter by 8}-in. stroke. 
It works at 1,200 r.p.m. The frame, including the 
cylinder, water jackets and crank-case, is of welded 
steel. The crankshaft is of « hrome-nickel-molybdenum 
steel having an elastic limit of 130,000 lb. per square 
inch. The only cast-iron employed is that of special 
quality for the cylinder liners. Each cylinder-head is 
equipped with a 10-jet Duff fixed air-ratio carburettor. 
No heat is required in connection with atomisation. 
Electrically-driven turbine pumps supply fuel to the 
carburettors, return to the fuel tank being by gravity. 
The train can make a 1,200-mile run without re-fuelling. 
Two inlet and two exhaust valves and four sparking- 
splugs are furnished for each cylinder. Forced lubri- 
cation is supplied by a double oil pump. 

The camshafts are driven by roller chain, which also 
drives the accessories. The circulation pump, hydraulic 


generator, driven through a flexible coupling, being 
at the front end. The generator, supplied by the 
Westinghouse Electric and Manufacturing Company, 
is rated at 425 kW and has a built-in exciter. The 
current demand of the traction motors regulates the 
generator voltage, so that the load on the engine is 
constant at any speed and solely under the control 
of the engine throttle. 

The engine-cooling system is provided for by radiators 
below the engine-room roof. Air enters at the front 
of the car and two fans force it through the engine- 
room, providing sufficient pressure to pass it out 
through the radiators, the position of which may 
be seen in Fig. 6, Plate XX. The cylinder jackets and 
radiators drain automatically when the engine is at 
rest, so that risk of freezing is obviated. 

The two traction motors are of 300 h.p. each and are 
both mounted on the front bogie, which altogether 
carries more than half of the total weight of the train. 
The motors are of a new roller-bearing type and are 
cooled by means of a special air-cleaning and ventila- 
ting system, so that air is always forced through them. 

The equipment includes various special control 
devices in order to ensure safety at the high speeds of 
operation contemplated. Special braking gear has 
been developed and cab signalling provided, while 
decelerometer control enables the train to be brought 
to a stand without discomfort, even in a short distance. 








HEAVY-OIL ENGINE SHUNTING 
LOCOMOTIVES. 


Tue delivery of a third 0-6-0 locomotive driven by 
a direct-geared heavy-oil engine of 150 h.p. to the 
London Midland and Scottish Railway makes it 
appropriate to review the working of its two prede- 
cessors, the first of which was exhibited at the British 
Industries Fair of 1932 and was referred to in connec- 
tion with the Fair of 1933 in Encrveerrna, vol. cxxxv, 
page 212 (1933). The locomotives have been con- 
structed by Messrs. The Hunslet Engine Company, 
Limited, Leeds, and are used for shunting and similar 
purposes in the sidings of the railway company, the 
normal period of use being 150 hours per week, i.e, 
twenty-four hours per day for six days per week. The 
first locomotive has now covered 35,000 shunting miles, 
and some figures of early teSts made upon it are of 
interest, as data of this kind are not generally available. 








Fuel — 

meee Hours Actual —— Diesel 
worked. Mileage. gall at | Engine, 

. gall. at 

4d. per gall. 3s. 6d. 

| per gall. 

Totals } 144-5 | 174 172 | 5-78 
Cost 57a. 4d. 208. 23d. 


Total cost for one week's working, 4/. 8s. 34d. 


The following table gives actual consumption figures 
during continuous shunting service, the engine being 
handled by the railway company’s men. In this 
connection it may be noted that this type of locomo- 
tive does not require particular skill to operate, and 
it has been found that two or three days’ training is 
quite sufficient to enable a fireman from a steam 
shunting engine to drive the locomotive efficiently, 
even though he has had no previous experience. 

A test made for the purpose of observing the beha- 
viour of the engine under the maximum speed, apart 
from its hauling capacity, was made with a 20-ton 
brake wagon. The engine ran very steadily and the 
train attained a speed of 33 m.p.h. The distance 
travelled was 29 miles, and 4-5 gallons of fuel was 
consumed on the round journey. The smoothness of 
running was very marked, considering the short wheel- 
base, and was the subject of favourable comment by 
the London Midland and Scottish pilot driver. Other 
tests were carried out on marshalling fully-loaded coal 
wagons, on which a steam tank engine with cylinders 
18 in. in diameter by 26-in. stroke and weighing about 
50 tons is usually employed, and in handling mixed 
goods traffic. The results were uniformly satisfactory, 
and the rapidity of operation, picking up, and braking 
compared well with the steam locomotive. A particu- 
larly severe test was the weighing, truck by truck, of a 
full coal train of 400 tons. This had to be drawn 
round a curve and slowly over a weighbridge, an 
operation which involved almost continuous use of the 
engine clutch. 

The original locomotive—satisfactory, however, as 
its performance has been—was not specifically designed 
for the railway company’s work, and it is not sur- 





throttle relay, governor, and four-ignition distributors 


prising, therefore, that Messrs. The Hunslet Engine 


are located at the rear end of the engine, the main | Company, Limited, have taken advantage of the repeat 





order to improve the design still further. The genera! 
construction, weight, wheeling arrangement, frames, 
cab, casing, &c., are identical with that of the second 
engine, which did not differ very greatly from the 
original engine. The speeds are also the same as on 
the second engine, being 4-5 m.p.h. and 9 m.p.h., 
with tractive efforts of 12,000 Ib. and 6,000 Ib. respec. 
tively, but the power unit, transmission gear, and 
auxiliaries are different. The engine is a six-cylinde: 
Brotherhood-Ricardo sleeve-valve engine developing 
150 h.p. at 1,200 r.p.m. It was manufactured by 
Messrs. Peter Brotherhood, Limited, Peterborough 
The engine power is transmitted to the driving wheels 
by a combination of fluid flywheel and epicyclic gear- 
box. The final drive consists of a crank directly 
coupled to the crank-pin of one of the wheels, the other 
two wheels being coupled to this in the usual manner. 
The drive is, of course, on both sides of the engine. 
The hydraulic coupling is of the Vulcan-Sinclair type 
and is carried on the engine crankshaft. The driving 
shaft extends to the gear-box drive, and a heavy 
internal-expanding brake drum is fitted to hold the 
drag of the coupling whilst forward or reverse gear is 
engaged. The provision of an _ internal-expanding 
brake has been made to meet the severe conditions 
imposed by the shunting of loose-coupled vehicles, 
and precludes the adoption of more than two speeds 
in the gear-box. The gear-box has been designed 
and built in connection with Messrs. David Brown 
and Sons (Huddersfield), Limited, Huddersfield. 

The engine is started by a compressed-air motor 
the pinion of which engages with teeth on the periphery 
of the flywheel. The air is derived from a single- 
cylinder compressor driven from the flywheel. An 
auxiliary Gardner petrol compressor is provided for 
the initial charging of the air bottle. C.A.V.—Bosch 
fuel-injection gear is fitted with the governor built in 
the casing with the pumps. The cooling water and 
lubricating oil are circulated through a sectional-type 
Serck radiator in front of the engine. The manual 
controls include a hand wheel which regulates both the 
throttle and the change gear. Change of gear is 
effected without any drawbar loss. A control wheel is 
fitted on both sides of the locomotive, and the reversing 
lever and air-brake controls are similarly duplicated. 

The locomotive described above is, of course, of 
standard gauge, but a smaller engine recently supplied 
by Messrs. Hunslet for service at Woolwich Arsenal, 
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lent illustration of this form of power to meet unusual 
requirements. The gauge in this case is 18 in., and 
the curves of the track are in places as small as 30-ft. 
radius. The power unit is a McLaren four-cylinder 
engine developing 75 h.p. at 1,000 r.p.m., or 82 h.p. 
at 1,100 r.p.m. To enable this power to be effectively 
utilised in tractive effort round curves of such a small 
radius, four driven axles were required. These are 
arranged in two four-wheel swivelling bogies with 
coupled wheels, each pair of axles being driven by its 
own jackshaft. The main drive from the engine to 
the gear-box is transmitted through a Hunslet 
multi-plate friction clutch with Ferodo linings. Behind 
this is a Hardy—Spicer flexible coupling, which prevents 
any cross-strains in the frame, such as may be set up 
by the articulated bogies, being transmitted to the 
main driving shaft. The gears are in constant mesh 
and the shafts run in Ransome and Marles ball or roller 
bearings. Propeller-shafts extend to the bogies from 
the gear-box, which is situated at the centre of the 
main frame. Here again flexible couplings are fitted, 
in this case being made by Messrs. S. P. C. (England), 
Limited, Finsbury Park, N.4. The final drive to 
the wheels is effected through a worm on the jackshaft, 
an arrangement rendering any devices for overcoming 
the movement of the sprung wheels unnecessary. The 
jackshaft cranks drive the cranks of one pair of bogie 
wheels in the same way as in the L.M.S. locomotive. 
It is worthy of note, in connection with coupling- 
rod wear, that the bushes of both the jackshaft and 
wheel-coupling rods on the first L.M.S. locomotive 
have been examined, after the mileage mentioned 
above, and were returned to service without attention. 

The engine is started by a Scott two-cylinder, 
two-stroke-cycle petrol engine which automatically 





engages and disengages with the main engine and is 
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itself started by hand from the cab. A Westinghouse 
air brake is fitted to both bogies, compressed air being 
supplied by a two-cylinder compressor driven by the 
main engine. A standard locomotive-type hand brake, 
to work in conjunction with the air brakes, is also 
fitted, and is compensated for acting correctly on 
both bogies. Air-sanding gear, operating in both 
directions, is provided. Both the Woolwich and 
L.M.S. locomotives, apart from the difference in size 
and wheel arrangement, are generally of similar 
appearance. The cab is fully enclosed and the engine 
casing is provided with a number of doors having 
panels of ventilating louvres, which are readily 
removable by one man and afford complete access to 
the whole of the engine and starting and transmission 
gear for inspection, cleaning or lubrication. 








LABOUR NOTES. 


Ln the course of his address to the members, Mr. Little, 
who is now seeking re-election as president of the 
Amalgamated Engineering Union, recalls that in 
his original appeal for support some months ago, he 
suggested steps which, in his opinion, could be taken 
immediately to ameliorate the suffering and hardship 
arising from unemployment and its concomitant of 
poverty. ‘One may be excused,” he goes on to say, 
“making particular reference to this phase of the 
present economic disorder and the effect it is having 
on public opinion. The growing resentment against 
poverty in a world of plenty is not by any means con- 
fined to any one section of the community. One of 
the principal contributions of the trade union move- 
ment, and of the A.E.U. in particular, towards the 
amelioration of this problem is the 40-hour week with 
no reduction in pay. On first taking up my duties 
as president of the A.E.U., I found the 40-hour move- 
ment fairly launched, and I believe it will not be denied 
that everything I possibly could do has been done to 
keep this movement of ours in the vanguard of trade 
union activity. Concurrently with the 40-hour week 
movement there is being carried on an insistent ‘ back 
to the union’ campaign. It is too soon to estimate 
the results of this special propaganda push, beyond say- 
ing that the union is showing a ‘steady improvement, 
which is in every way justifying the efforts made.” 





Mr. Jack Tanner, one of Mr. Little’s two opponents, 
in the course of his address, “ insistently emphasises 
the existence of the class struggle—the inherent anta- 
gonism between the working class and the capitalist 
class.” “I stand for,”’ he declares, “and advocate, a 
united working class resistance to,” attacks by em- 
ployers and the dangers of Fascism. He believes that 
the union should be re-organised “on the lines of 
separating the various benefits, making them voluntary 
and placing them on an actuarial basis,” and is firmly 
convinced that the constitution can be remodelled, 
“so that it will defy competition from other unions, 
and put it well on the way to become the one union 
for the engineering industry.” 


The other candidate, Mr. Charles Hoyle, a Liverpool 
member, severely criticises the present policy of the 
Society, and proposes drastic changes, including the 
abolition of the Provisions for Avoiding Disputes. 
“T believe,” he says, “that only the Communist 
International can lead the working class to victory, and 
as a member of the Communist Party of Great Britain, 
I state that all my energies and activities are directed 
towards the building of a Soviet Britain. With our 
union based on class lines, and with our glorious tradi- 
tion of struggle, we can speedily transform the present 
gloomy situation into one of hope and confidence, and 
bring our union to the proud position it once held 
among the majority of the engineering fraternity.” 


The usual quarterly statistics relating to employment 
and unemployment, compiled by the International 
Labour Office at Geneva, are given in a recent issue of 
Industrial and Labour Information. It is pointed out 
in the course of comments on them, that the figures 
only show the amount of unemployment and employ- 
ment recorded in each country by the employment 
exchanges or other similar bodies. Conclusions drawn 
from them as to the absolute amount of unemployment 
in any country are, therefore, hazardous. It is claimed, 
however, that from the figures, the trend of unemploy- 
ment and employment in each country can be discerned. 
For the fourth consecutive quarter, an improvement 
in the situation is recorded. If the figures in the latest 





month for which statistics are available be compared | 
with those of twelve months previously, thus eliminat- | 


ing seasonal movements, it is seen that unemployment 
is lower practically everywhere and the rate of decrease 
is usually greater than it was three months ago. Excep- 
tions to this rule are to be found in Belgium, Bulgaria, 
France, the Irish Free State and Portugal, where re- 
corded unemployment has increased as compared with 
twelve months ago. No clear indications can be given 





for Czechoslovakia, Poland, Sweden and Switzerland, 
where there are two or more series of figures showing 
divergent trends. 

The countries which show the largest percentage 
increase in employment are the United States, Canada 
and Germany, and considerable increases are also 
shown in Great Britain, Estonia, Japan, Latvia, and 
South Africa. These increases are confirmed to a 
large extent by the statistics of unemployment. Com- 
paring the unemployment figures, not with a year ago 
but with three months ago, it is seen that in the 
Northern Hemisphere they are for the most part higher. 
This is due to seasonal influences which always lead to 
increased unemployment during the winter. In the 
Southern Hemisphere, on the other hand, the seasonal 
trend is downwards at the beginning of the year, and 
Australia, Chile, New Zealand and South Africa all 
show lower unemployment figures, or higher employ- 
ment figures, as compared with three months before. 


The Swedish Economic Review, which is compiled by 
the Swedish Board of Trade and published quarterly 
by the Swedish Foreign Office, states that in almost 
all the ore-mining and metallurgical industries there 
was an improvement in employment during the final 
quarter of 1933 as compared with the previous quarter, 
and also as compared with the corresponding period of 
1932. The figure for the ironworks is now higher than 
it was for the fourth quarter of 1929. In the engineer- 
ing industry there has also been an improvement, on 
the whole, but as yet it is not considerable. Foreign 
competition, in some cases, at dumping prices, has 
been, it is stated, appreciable. Restrictions in working 
time have been reported from some quarters, and 
overtime working from others. At the shipyards the 
situation has remained practically unchanged. Swedish 
industry’s employment figure, it may be added, rose 
from 2-30 to 3-08 in 1933. Figure 5 indicates a very 
good state of employment; figure 4, good; figure 3, 
“averagely good”; figure 2, poor; and figure 1, 
bad. 


According to official figures, the total number of 
unemployed workers in the United States was 8,021,000 
at the end of March, a decline of 589,000 compared 
with the position at the end of February and of 5,182,000 
compared with the position at the end of March, 1933. 
The decline was most marked in the manufacturing and 
mechanical industries, where the decrease was 59-5 
per cent. compared with the figures for March, 1933. 


The wages difference between the managements of 
the principal American railway undertakings and the 
American railwaymen’s trade unions was adjusted on 
Thursday last week. The employers originally desired 
a reduction of 15 per cent., including a cut of 10 per 
cent. already in operation. The men objected, and 
the employers’ demand was modified. They signified 
their willingness to agree to the continuance of the 
10 per cent. reduction already in operation. The men 
again objected. Under the settlement terms the 
10 per cent. is to be restored in three instalments— 
24 per cent. on July 1, 24 per cent. on January 1, and 
5 per cent. on April 1, 1935. 


The directors of Boots’ Pure Drug Company have 
decided to introduce at their Nottingham factories an 
experimental five-day week for the summer season. 
There is to be no reduction of pay. Announcing the 
firm’s decision at a dinner in London last week, Lord 
Trent said that a reduction of the hours of work was, 
in his opinion, the only ultimate solution of our prin- 
cipal industrial problems. They had always been told 
that they could not reduce hours without reducing pay. 
That statement sounded true in theory, but practical 
tests were worth a good deal more than theories. The 
directors of Boots’ Pure Drug Company believed that 
they had reached a stage of efficiency in production at 
which they could make this innovation without any 
loss to the shareholders, and if the experiment justified 
itself, they hoped to be in a position to maintain a 
permanent five-day week, at any rate, in the summer 
months. 


At the end of September the experiment is to be 
reviewed in all its bearings, in order to discover whether 
it has been justified by its results and, in any event, 
whether it will be practicable to maintain a five-day 
week during the busy winter months. The main 
points to be determined are, Lord Trent states :— 
**(1) Has the scheme in any way impaired our service 
to the public, upon which we have built up our repu- 
tation? (2) Is the cost of the scheme such that we 
cannot afford to continue it? (3) Lf a five-day week 
can be permanently introduced during the summer 
season, can it be maintained with equally satisfactory 
results in the winter ?”’ 





Addressing the Chartered Institute of Secretaries at 
Manchester last week, Sir Norman Vernon, a director 
of Messrs. Spillers, Limited, suggested that a proper 
relationship between capital and labour could be 
achieved through the capitalisation of labour in 
industry. By that he meant, he said, that a salary or 
wage should be assessed for each job and then capitalised 
at 3 per cent., 4 per cent. or 5 per cent., the dividend 
on this capital being the men’s salary or wages. The 
figure would be such as to give a man a satisfactory 
wage on a good standard of living and would be a first 
charge on the business. Second charges would be, 
say, preference shares, followed by, say, ordinary 
shares. When these conditions were satisfied and a 
surplus profit still remained, further allotment and 
profit would take place in the same order of precedence, 
the employee getting a dividend, or increased wage, 
and so on. The adoption of this principle would, he 
said, entail the creation of funds to meet the calls of 
labour in bad times as an equal charge with any bonus 
distributed to shareholders. 


At the annual conference, which took place in 
Blackpool last week, of the United Textile Factory 
Workers’ Association, Mr. James Stott, on behalf of the 
Beamers’, Twisters’ and Drawers’ Amalgamation, 
moved a resolution welcoming ‘ the growing desire for 
public ownership and control of industry,” and request- 
ing the Legislative Council, in conjunction with the 
National Joint Council of the Trades Union Congress 
and Labour party, to prepare plans having for their 
object the public ownership and control of the cotton 
industry. He did not contend, he said, that public 
ownership and control would restore the cotton industry 
to the position it held in 1913, but it would give them 
command of all the best brains in the industry and 
secure for the good of the whole of the people whatever 
profit was to be secured. The resolution was adopted 
unanimously. 


A resolution passed at a meeting held recently in 
Geneva, of the Inter-Parliamentary Council insists 
on the necessity and urgency, in the event of any form 
of regulation of hours of work without decrease in 
the purchasing power of the worker, of concluding an 
international agreement which would take into account 
the legitimate aspirations and the real claims of the 
workers as a whole, whether agricultural or industrial, 
and decides to call the attention of the national 
groups to the importance of the decisions to be taken 
at the Labour Conference in June, 1934, and to the 
particularly important part which the Government 
delegates belonging to the countries represented 
within the Inter-Parliamentary Union will play there. 


A communication received by the International 
Labour Office at Geneva states that the Czechoslovak 
Ministry of Social Welfare has prepared a draft Legis- 
lative Decree to protect wage and salary earners in 
view of the exceptional economic depression. It is 
provided that wages and salaries which are fixed by 
collective agreements or have habitually been paid for 
the last three years may not be reduced, either directly 
or indirectly, during a period ending on December 31, 
1935, without previous authorisation by a wages 
adjustment board set up under the Decree. The 
chairman of the board (which will be an organ of the 
Social Welfare Department) will be a selected expert, 
and the membership will consist of a suitable number 
of employers and workers. It will attempt to secure 
a friendly settlement of disputes concerning wages, 
and failing this, it will arbitrate. Its decisions will 
be published in the Official Bulletin of the Czecho- 
slovak Republic. Contracting out of the provisions 
of the decree is prohibited. 


The annual report of the French Association of 
Metal, Mining, Engineering, Electrical Construction 
and Cognate Industries, discussing the question of the 
40-hour week, asks how it is to be imagined that 
European States can deliberately add to their produc- 
tion expenses at a time when Japanese competition, 
largely facilitated by long hours of work, is growing 
more and more dangerous. How can it be supposed, 
the report continues, that Japan will support the 
40-hour week, since she has not even ratified the 
Washington Hours’ Convention, despite the special 
exemption by which she would have benefited under it ? 
And, even if she made such an astonishing change of 
policy, would she not continue to profit by her principal 
advantage, low wages? Even if the new Convention 
were limited to Europe, which could only be isolated 
from the rest of the world in pure theory, how is it 
possible to believe in an international arrangement for 
a 40-hour week which Germany, having left Geneva, 
would not take part in and Great Britain has con- 
demned in advance? A study of the question of the 
40-hour week confirms the committee in their view that 
circumstances in the various countries are so diverse 
as to make a stereotyped solution gravely dangerous. 
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ASSEMBLED BEARING AND COMPONENTS 


LOW-FRICTIONAL COEFFICIENT 
PLAIN JOURNAL BEARING. 


Tue journal bearing, illustrated in Figs. 1 and 
annexed, is of unusual interest as it would seem, 
from the results of extended tests, to combine the 
useful characteristics of the plain bearing and of the 
ball or roller bearing. The high load-carrying capacity 
of a plain bearing, due to its relatively large surface, is 
obtained in the space required for the more compact 
ball bearing, whilst the coefficient of friction approxi- 
mates to that of the ball or roller bearing. The journal 
is formed of the phosphor-bronze alloy known as 
Carobronze, a material subjected to a cold-drawing 
process and having a close and hard structure. This 
alloy, though of recent introduction, is well known 
in this country; it has, indeed, been approved by the 
British Air Ministry, and is manufactured by Messrs. 
Carobronze Limited, 85 New Bond-street, London, 
W.1. The bearing here described has, however, 
been developed by the allied German Company. 
Messrs. Riebe-Carobronze Company, the firm being 
so named as one of the pioneers of ball and roller 
bearings in Germany, August Riebe, has been respon- 
sible for the development of the new form. We 
understand that it was the fact that Carobrenze 


» 


railcars have for some time been working success- 
fully under loads of over 8,000 lb. per square inch, 
and that similarly good results had been obtained from 
other applications, that determined the investigations 
leading to the development of the new design. 

The photographs reproduced in Fig. 1 show a 
completely assembled bearing, with the components of 
another. A bearing of this type is shown in section 
on the left of Fig. 2. That on the right differs in | 
construction but not in principle, and will be referred | 
to later. 


Dealing with the first type, it will be seen | 
from Fig. 2 that the shaft is provided with a sleeve. 
For shafts over 17 mm. (0-669 in.) in diameter, this 
sleeve is of steel, hardened, ground and polished and 
fitted to the shaft in a manz er similar to that employed 
for the inner race of ball or roller bearings. The sleeve 
can be dispensed with on shafts below this diameter 
provided they are finished in the way just described. 
The Carobronze bearing is pressed into and beaded 
over the bore of a housing which has an annular recess 
on one side. This annular recess contains coiled 
wicks the ends of which are led down radial holes in| 
the boss of the housing. The wicks are retained in| 
place by a spring dise which is notched at the edges 
as shown in the lower view in Fig. 1. The opposite 
wall of the annular disc is perforated with small holes 
as shown in the upper view. From the middle view 


it will be gathered that the radial holes into which the 
ends of the wicks enter are spaced out in an axial 
direction, so that the whole length of the bearing is 


covered. 


The object of the notches and wall holes! 


| 
| 


| the following results : 


COEFFICIENT PLAIN JOURNAL BEARING. 


BY MESSRS 


RIEBE-CAROBRONZE COMPANY. 










is to allow oil in a small reservoir in the bottom of 


the journal casing to obtain access to the wicks in the 
housing. 

When fitting a new bearing, the whole assembly is 
submerged for a few minutes in lubricating oil at a 
temperature of from 140 deg. to 160 deg. F. This 
allows the wicks to become fully saturated and expands 
the bearing slightly so that it can be easily slipped on 
to the shaft. This operation must be quickly per- 
formed without loss of any of the oil, and the cover 
seen in Fig. 2 is then screwed up. The surplus oil 
settles into the bottom of the casing as shown in this 
drawing and experience has shown that it is sufficient 


| to keep the bearings properly lubricated for periods 


of from two to five months. Re-charging is effected 
by inserting between 5 c.c. to 10 c.c. of ordinary mineral 
lubricating oil through the hole in the casing. The 
bearing can be put on full load without preliminary 
running in. The quantity of oil contained in the 
wicks and sump is sufficient to prevent overheating, 
apart from its normal function of lubrication. Figures 
taken at random from a large number of tests show 
One shaft tested was 20 mm. 
(0-787 in.) in diameter, and ran with a peripheral 
velocity of 5-1 m. per second (1,004 ft. per minute). 
The total load was 350 kg. (770 Ib.). This gives a 
unit load of 77-7 kg. per square centimetre, the i 

surface being 4:5 sq. cm., that is, in British units, 
roughly 1,100 lb. per square inch. The atmospheric 
temperature was 20 deg. C. (68 deg. F.) and the maxi- 


|mum bearing temperature reached was 68 deg. C. 





(153 deg. F.). The load limits for ball and roller 
bearings running under similar conditions are stated 
to be 70 kg. (154 1b.) and 160 kg. (352 Ib.), respectively. 
The results with the Riebe-Carobronze bearings when 
the peripheral speed was 1-5 m. per second (212 ft. 
per minute), were equally satisfactory. In these 
experiments the load was 500 kg. (1,100 lb.) and the 


; ‘ - ; | maximum temperature reached was 45 deg. C. (104 deg. 
gudgeon pin bearings of heavy-duty oil engines for | a I pc taser ah. . 


F.). The equivalent allowable loads for corresponding 
ball and roller bearings are given as 140 kg. (308 Ib.) 
and 218 kg. (480 Ib.), respectively. The Riebe-Caro- 
bronze bearing does not seem to be adversely affected 


| by running in hot external conditions. 


At still lower speed the bearing shows a high 
loading capacity, low speed being generally accepted 


|as being troublesome with plain heavily-loaded bear- 
| ings. 


In one test the shaft was 35 mm. (1-37 in.) in 


| diameter, with a bush 40 mm. (1-57 in.) in diameter. 


The peripheral speed of the bush varied between 
0-088 m. per second (17-32 ft. per minute) and 


| 0-226 m. per second (44-48 ft. per minute), and the 
| total load, on the projected surface of the bush, was 
| 10-97 sq. cm. (1-7 sq. in.) was 1,750 kg. (3,850 Ib.). 
| This works out to a loading of 2,265 lb. per square inch. 


None of the tests was carried to destruction, so that 
the actual maximum values are not available, the 
test conditions being arranged in order to ascertain 
satisfactory maximum running conditions. The coeffi- 
cient of friction of the Riebe-Carobronze bearing 
varies from about 0-002 to 0-004, which compares 
very well with Professor J. Goodman's figures* of 
0-001 to 0-0015 for ball bearings and 0-003 to 0-01 for 
long cylindrical solid roller bearings, and considerably 
improves on the results obtained in the National 
Physical Laboratory tests, of 0-012 to 0-015 for plain 
hanger bearings with oil ring lubrication. The i 

characteristics are stated to be quietness and freedom 





° ‘Min. of the Proc. of the Institution of Civil Engineers, 


vol. clxxxix, pages 82, ef seg. 









és 
S Api Z 
OLLMAESSS 









} ee + ee oes 











SS — ES 7 
Ke 


ve 


ms / 


UL Sa 
K = Ee 








from vibration and insensitiveness to shocks and sudden 
variations of load. 

The bearing shown at the right hand of Fig. 2 
has a spherical sleeve with a corresponding journal 
and has thus to be divided vertically so as to permit 
assembly on the shaft, the two portions being con- 
nected back to back but being, otherwise, similar 
in construction to the housing of the parallel bearing. 
As regards the length of the bearing, tests so far carried 
out show that this should not be less than 0-4 to 0-5 of 
the shaft diameter, as with narrower bearings there 
may be a difficulty in maintaining the oil film. The 
tests, however, are considered to be not quite conclusive 
as research now proceeding seems to show that a 
modification of form may make still narrower bearings 
practicable. The Riébe-Carobronze bearings as now 
made cover the sizes laid down in the German ball 
and roller bearing standards, that is, they will go in 
the recesses designed for such bearings. They are 
constructed in two types, viz., for medium loads and 
for light loads for shaft diameters of from 10 mm. 
(0-393 in.) to 100 mm. (3-93 in.). A modification 
of the type here described consists in we cnegpene 
of lateral rings to take axial thrust. These ¥ings are 
provided on their inner faces, namely, those next 
to the bearing, with grooves along which the ‘bearing 
oil is forced by centrifugal action. The housings 
are made either with a spherical external sdrface in 
order to make the bearings self-aligning, of with a 
cylindrical surface ; Fig. 2 shows both types. 








THE ‘“‘HIGH-SPEED”’ GAS PRODUCER. 


Tue difference in cost between petrol ‘and solid 
fuels, such as coal, coke or charcoal, is such that, even 
in this country, very marked savings would be effected 
in the fuel bill by employing the latter in place of the 
former on road vehicles or agricultural tractors. In 
countries where petrol is expensive, while charcoal or 
other solid fuels are abundant, the saving may reach 
a figure of over 90 per cent. In these circumstances, 
it may at first sight appear remarkable that mobile 
producers are not in wider use. So far as this country) 
is concerned, the number of producers for road use 
that have been put on the market is limited, but a 
fairly large number have been developed on the 
Continent, and in France, in particular, every encourage- 
ment has been given to the development by the holding 
of official trials and by the granting of Government 
subsidies in one form or another. In many cases, 
extravagant claims have been made by the sponsors 
of particular producers, but that these claims could 
not be substantiated is shown by the fact that there 
are now few, if any, vehicles running regularly on 
producer gas in this country, while users in the Colonies 
have had to put up with continual difficulties, which 
in many cases have led them to abandon producer 
working altogether. 

In view of these facts, great interest attaches to a 
new producer designed by Major J. A. Macdonald, 
after wide experience of other types in Kenya. This 
producer, made by Messrs. High-Speed Gas (Great 
Britain), Limited, 26, Victoria-street, S.W.1, is illus- 
trated in Figs. 1 to 11 opposite and on page 516., It 
is of very simple design, and may be said, without ex 
aggeration, to differ fundamentally in principle from 
all earlier models. Figs.3_to 6 show that it consists 
essentially of a container of oval cross-section, with 
a filler opening at the top, a clinker discharge hoppet 





at the bottom, and a tuyére and gas outlet on opposit« 
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CONSTRUCTED BY MESSRS. 


GAS PRODUCER FOR MOTOR VEHICLES. 
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sides. 


The oval section is simply to reduce width on 
the vehicle, and the earliest experimental models had 
a cylindrical body made from a discarded oil drum. 
There is nothing in the way of a separate fuel hopper, 
shaking grate, or other complications which have 


distinguished earlier producers. It will be noticed 
that the gas is withdrawn at a point only a short 
distance above the tuyére, instead of at the top, and 
this, in conjunction with the fact that the entering air 
is mixed with water instead of with steam, constitute 
the unique features of the apparatus. The fuel is 
simply thrown in through the top opening and fills 
up the space surrounding and between the tuyére 
and outlet. The container may be charged right up 
to the top without detriment, but the producer will 
work satisfactorily with a minimum depth of fuel of 
6 in. ve the tuyére. As a result of the relative 
position of the tuyére and outlet described, the area 
of combustion is always small, and is roughly of bulb 
form with the base of the bulb on the tuyére mouth. 
There ig no tendency whatever for the flame to spread 
upwards; as shown by the fact that the upper part 
of the container is barely warm even after a long run. 
A very high temperature is, however, achieved in the 
incandescent zone. The actual temperature has not 
been measured, but is known to exceed 2,300 deg. C. 
Trouble was experienced in early models on anthracite 
rather than on charcoal, due to burnt tuyére nozzles, 
which occurred repeatedly until a water-cooled 
tuyére was adopted. 
tuyére is completely cooled, and not only the tip. 
A further indication of the high temperature reached 
during combustion is the nature and quantity of 
clinker produced when employing anthracite. The 








it is shown in Fig. 3. 


If the engine-cooling water is | rapidly. 





After a very short period, about three 


pump*circulated, the storage tank may be dispensed | minutes, the gas valve can be opened and the petrol 
with, the system being tapped near the pump outlet. | tap closed, when the engine will continue to run 


The water is admitted deliberately in excess of require- | 


ments, and this very unorthodox practice calls for 
some comment. Any shortage of water results in an 
immediate falling-off in power, and to ensure that the 
exact amount required was supplied under all the 
varied conditions of running on the’road would require 
very exact regulation. If, however, it can be shown 
that an excess of water-cani be supplied without detri- 
ment, this difficulty is overcome. It is probable that 
when a drop of water is carried through the nozzle 
by the incoming air, a miniature explosion occurs, 
and ‘the water is projected outwards to form a zone 
surrounding the fire, in which production of carbon 
monoxide and hydrogen takes place. Any excess of 
water merely falls by gravity to the lower part of the 
producer, where it forms a reserve and facilitates the 
maintenance of the steam zone when the demand for 
gas is suddenly increased. It thus, in effect, constitutes 
a reserve which renders close regulation of the supply 
unnecessary. Should the water be supplied in great 
excess, the fire will not be affected, but waste will 
occur as the water will pass into the false bottom of 
the producer. The fact that the gas is not debased 
by an excess of water has been established by inde- 
pendent. analysis, the following composition being 
determined for two samples taken with a very con- 


It may be noted that the | siderable excess of water present :— 


B.Th.U.per 
co, O, co H, CH, N, cu. ft. 
5-2 1:2 26-4 11-8 3-0 52-4 153-0 

4 0-2 27-4 11-9 3-0 53-4 156-7 


quantity is so small that there is no necessity to remove | The exhaust gas analyses showed an entire absence of 


it during a day’s run. In certain types of plant it 
has been found/ possible to disintegrate the usual 
type of clinker, if formed, into dust. It will be 
observed from Figs. 3, 5 and 6, that there is a false 
bottom in the producer casing, with a rectangular 
opening below the tuyére. Beneath this opening is 
a swinging trap door, so located that in one position 
it closes the opening. This corresponds to the running 
position. The trap door is swung over at intervals 
to discharge the clinker into the space below the false 
bottom, from which it can be removed as required 
through the producer bottom. In addition to anthra- 
cite, the producer will run satisfactorily on coke or 
chareoal, the latter fuel being normally employed in 
the Colonies. Certain charcoals available in Africa, 
where most of the development work has been carried 
out, have an exceptionally high ash content, so high 





carbon-monoxide, the composition being as follows:— 


co, O, N, co H,O 
11-2 9 79-8 Nil Not computed. 
14-6 5-8 79-6 Nil Not computed. 


The water for cooling the tuyére is drawn from 
the engine-cooling system, thermo-syphon circulation 
being employed. The pipe arrangements are shown 
in Fig. 1. 

The producer is mounted on the off-side of the 
vehicle behind the cab, as shown in the same drawing, 
and the gas passes along a pipe of large diameter to 
an expansion chamber mounted across the chassis 
under the body. The interior of this chamber is 
provided with five baffles, as shown in Fig. 7. Leaving 
the chamber on the near-side of the chassis, the gas 
next passes through a cleaner, filled with compressed 
sisal tow, and shown in Figs. 9 to 11, before delivery 


in fact that certain other producers will not function | to the engine. The latter is modified by the provision 


satisfactorily with such fuels. 
It has already been mentioned that the water 


| 


of a special cylinder head to raise the compression 
tatio to 74 to 1, and also with the special induction 


necessary to produce the gas is introduced in the| pipe shown in Fig. 2. This pipe is arranged so that 


liquid form, instead of as steam. Actually, this water 
is obtained from a small gravity storage tank, and 
after passing through a drip feed on the dash, enters 
the channel in the tuyére shown in Fig. 3, and mixes 
= the entering air, at a point near to the nozzle 
outlet. 


the engine can be started up on petrol and afterwards 
changed over to run on producer gas, the gas valve 
being connected up to the petrol tap so that the act 
of opening the valve shuts off the petrol. To start 
up from cold, an oily rag is inserted in the air opening 


The tank and piping are indicated in Fig. 1.| behind the tuyére and ignited, after which the engine 


The passage is preferably at the top of the tuyére, where | is started up on petrol and allowed to tick over rather 








entirely on producer gas, It might be thought that 
on stopping the engine after a run, the producer would 
continue to generate gas, which might escape through 
the air inlet with danger to persons in the vicinity. It 
is found, however, that very little gas is formed as 
soon as the suction ceases, but as a precautionary 
measure, for use in closed spaces, there is a gravity- 
loaded shut-off valve on the air opening, and any 
gas formed is forced to pass through a by-pass opening 
provided with gauze on the Davy-lamp principle, and 
may be ignited and burnt away at this point instead 
of passing into the atmosphere. 

The majority of the working results available to 
date have been obtained with local-built producers in 
Kenya, where the facilities for manufacture were very 
primitive. No special cylinder heads could be cast, 
so that it was impossible to obtain the most suitable 
compression ratios, and it was difficult to eliminate 
leakages in the connections. The producers were also 
required to operate at some 6,000 ft. above sea level. 
These facts render the results obtained of particular 
interest, and a few of them may be quoted. With a 
producer fitted to a Holt 75-h.p. tractor, in which the 
compression was raised by plates on the piston heads, 
183 acres were ploughed with a consumption of 70} 
bags of charcoal averaging 55 lb., or approximately 
21 lb. per acre. The equivalent paraffin consumption 
per acre was 14 lb., so that the respective costs per acre 
worked out at 3d. and 3s. 4d. The speed of ploughing 
was faster with charcoal than with paraffin on the 
same load. This test was made some 2} years ago, and 
similar results have been maintained to date. One of 
the producers was fitted to a Ford “A” car with a box 
body, and after running over 14,000 miles in general 
service, this vehicle made the journey from Nakuru 
to Mombasa at a total fuel cost of 3s. 6d, This journey 
was over 450 miles and, together with the return 
journey, was made without a hitch, although a con- 
siderable part of the distance was across desert. It may 
be of interest to mention that the cylinder wear on 
this engine was some 0-00l-in. after 15,000 miles 
running, and that there was only 0-18 per cent. of 
free carbon in the sump after 18 months, showing 
that the gas is remarkably free from acid constituents, 
and the combustion products from free carbon. A 
Chevrolet truck fitted with a producer carried 4,194 
bags of maize over 26 working days, the distance 
covered being 1,603 miles loaded, and a similar 
distance light. In this instance a total of just over a 
ton of charcoal was used, costing 2/. In the case of 
both these vehicles the compression was insufficiently 
raised. Other producers have been running successfully 
for some years on stationary work, for supplying power 
for maize flour mills, tea factories, small pumping 
plants, and so on. The only trouble experienced with 
these plants has been due to the burning of the tuyéres, 
which are made of ordinary water piping. Special 
heat-resisting steel is now used for plants intended 
to run on charcoal. Only plants operating on anthracite 
require water-cooled tuyéres. 
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It is hardly necessary to go into the results obtained 
on the Fordson lorry illustrated in any great detail, as 
this has only been fitted with the producer for demon- 
stration purposes, and it is the view of the manufac- 
turers that the producer can be used to greater advan- 
tage on larger vehicles, and that the latter should be 
designed for the accommodation of the plant ab initio. 
Such a six-ton lorry has been built, and is now under 
test. A typical sample run of the Fordson will, however, 
show the results that can be achieved in this country, 
even under unfavourable conditions of use. In a run 
between Surbiton and Annan, the total distance covered 
was 337 miles with a pay load of 35 cwt. The average 
speed, including stops, was 20} m.p.h., the maximum 
speed on the level was 42 m.p.h., and the average 
running speed was 24 m.p.h. The anthracite used 





averaged 0-8 lb. per mile. The clinker gate was operated | 


at about 50-mile intervals. 








CONTRACTS. 


Messrs. Tae Enouisa Evecrric Company, LiMirep, 
Stafford, have received an order from the Bridport 
Corporation for a 430-kW Diesel-engined alternator set. 
The plant will comprise one of the firm’s 5L-type, 
mechanical-injection, four-stroke Diesel engines, having 
a normal full-load output of 625 brake horse-power, at 
375 r.p.m., and will be direct-coupled to an English 
Elecegric 430 kW alternator with overhung exciter, 
generating power at 6,600 volta, three phase, 50 ecvcles 

Messrs. Campripée Instrument Company, Limirep, 
15, Grosvenor-place, London, 8.W.1, have received an 
order from Messrs. Improved Metallurgy, Limited, 
Avonmouth, for a large and comprehensive equipment 
of temperature recorders, and indicators, for their new 
plant. The contract includes 20 potentiometric four- 
point recorders, and two 18-point indicators, all flush | 
mounted on four steel panels, together with a large 
number of thermo-couples and other instruments 

Messrs. Ruston-Bucyrvs, Liurrep, Lincoln, amongst 
other recent work, have just delivered one of their 
21-B dragline excavators to the River Ouse (Yorks) 
Catchment Board. This, a repeat order, was placed, we 
are informed, as the result the successful working of 
a similar machine delivered a month previously. These | 
excavators are driven by a 70 brake horse-power Ruston 
Diesel engine, are fitted with 60-ft and, | 
complete, weigh 24 tons 

Messrs. Puitrs Lamps, Limrrep, 
145, Charing Cross-road, London, W.C.2, are responsible 
for the new permanent amplifying apparatus at the 
Empire Stadium, Wembley, Middlesex. The apparatus | 
includes a 600-W amplifier, giving 130 W undistorted 
output, a double turntable gramophone cabinet for 
two microphones, 14 high-power loud speakers, and two | 
high-capacity rectifiers for loud-speaker field excitation 

Messrs. Tue Westincnovuse Brake AND Saxpy 
Sranat Company, Limrrep, 82, York-road, King’s Cross, | 
London, N.1, have just signed a contract for the supply | 
of freight brake equipment for the Polish State Railways, 
and, in addition, have received an order from the London 
Passenger Transport Board for the supply of electro 
pneumatic brake equipment for the whole of the rolling 
stock on the Edgware, Morden and Highgate line of the 
Underground Railway The total number of vehicles 
to be equipped is between 750 and 800. 
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Lectures ON NoOIsE AND ON THE NaTuRE or Manual 
Sxi...—Three public lectures arranged by the National 
Institute of Industrial Psychology, Aldwych House, 
London, W.C.2, are to be delivered at the London School 
of Hygiene and Tropical Medicine, Keppel-street, Gower- 
W.c.l. On Mondays, May 7 and 14, 


street, London, 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the = a the reference numbers 
appended being quoted in all cases. 

Cycles and Motor Cycles.—The supply of 25 cycles of | 
military pattern, and nine motor cycles, six of which 
must be of 350 c.c. engine capacity, and three, which 
are to be provided with sidecar, of at least 500 c.c. engine 
capacity. The City Council, Bilbao, Spain; May 14. 
(Ref. No. G.Y. 13,735.) 

Seamless Steel Piping.—The supply of 11,775 metres 
of 10-in. internal diameter seamless steel gas piping, and 
1,300 kg. of electric welding wire. The Argentine State | 
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PERSONAL. 


Messrs. Banmmar, Limrrep, 14-18, Lamb's Conduit 
street, London, W.C.1, have now organised a special 
staff to deal with Diesel engines. 

Messrs. A. C. Wickman, Limtrep, Coventry, hav 
been appointed the sole agents in the British Isles for 
Messrs. W. H. A. Robertson and Company, Limited, 
Bedford, for the sale of heavy-type bar reeling machines, 
chain-driven bar reeling and planishing machines, 
Torrington 12-roll, two-way straightening machines, and 
automatic wire-straightening and cutting-off machines. 

Messrs. Ruston-Bucyrvs, Liurrep, Lincoln, inform 
us that the Armstrong blast-hole and well drills are now 
being manufactured and sold by Messrs. Bucyrus-Erie 
Company, South Milwaukee, U.S.A., under the name 
Bucyrus-Armstrong. 


Oulfields, Buenos Aires ; May 28. (Ref. No. G.Y. 13,738.) Messrs. Henry Simon (ENGINEERING WoOnRKs), 
Steel Barge.—The supply of a steel barge for a load | Limtrep, Cheadle Heath, Stockport, proprietors of 
of 300 metric tons. The Argentine State Oilfields, | Messrs. Turbine Gears, Limited, inform us that they 
Buenos Aires; May 29. (Ref. No. A.Y. 12,343.) have taken over from Messrs. John Hetherington and 
Telephone Cable.-The supply of 46,000 metres of Sons, Limited, Manchester, the designs, patterns, and 


jigs of the Robey-Smith patent bevel gear planer, and 
Moroceo; May 14. (Ref. No. A.Y.| the Smith and Coventry patent spiral bevel gear planer, 

as designed and developed by the original patentees, 
aa / ; | Messrs. Smith and Coventry. Messrs. Simon will shortly 
The supply of multiple twin lead- |} eommence the manufacture of these planers at their 
The Posts and Telegraphs | Cheadle Heath Works, and will also be in a position to 
June 19. (Ref. No. A.Y. supply tools for the various sizes of machines. 


telephone cables. The Telegraph and Telephone Adminis- 
tration, Rabat, 
12,344.) 
Telephone Cable. 
covered telephone cable. 
Department, Melbourne ; 


a tae 
| 12,345.) 4 F Messrs. THe AssociaTepD Equipment Company, 
Telephone Switches.— The supply of various types Of | imrrep, Southall, Middlesex, have informed us that 
telephone switches. The Posts and Telegraphs Depart-/ 4 licence has been granted to them by Messrs. Th« 
ment, Melbourne ; June 12. (Ref. No. A.Y. 12,346.) Daimler Company, Limited, for the manufacture of 
V.I.R. Cable.—The supply of V.I.R. cables, ranging in | Daimler fluid flywheel transmissions, and by Messrs 








size from 1/0-044 to 127/0-103, as may be required | Improved Gears, Limited, for the manufacture of pr 
during 12 months. The State Electricity Commission | selective gearboxes. 
of Victoria, Melbourne ; June 4. (Ref. No. A.Y. 12,347.) 
| 

Telephone Cable.—The supply of telephone cable, | 
loading coil pots and lead jointing sleeves. The South | NOTES FROM CLEVELAND AND 
African Government Supplies Board, Pretoria; June 1. THE NORTHERN COUNTIES. 
(Ref. No. A.Y. 12,348,) é 

Dog-Spike Iron.—The supply of 165 metric tons of | ,, : MippLEsBRouGH, Wednesday, 
14 mm. square-section iron for making dog spikes. The | The a leveland Iron Trade. [ronmasters are not in 
Viacao Ferrea do Rio Grande do Sul, Brazil; May 21. | ® Position to offer much Cleveland iron for early delivery, 


as stocks are virtually exhausted, output is barely 
sufficient to cover present requirements, and contracts 
already made will absorb the bulk of the production to 
the end of next month. Much of the make continues 
to be used, in its molten state, at producers’ own con- 
suming departments, and a large proportion of the 
remainder, after being converted into pig, is taken by 
customers on the North-East coast. Deliveries are still 


(Ref. No. G.Y. 
Wire Ropes. 
Indian Railway. 

May 28. (Ref. No. G.Y. 13,747.) 

Telephone Switchboards.—The supply of private-branch 
exchange switchboards for automatic telephone exchanges. 
The South African Government Supplies Board, Pretoria ; 


13,745.) | 
The supply of wire ropes for the East 
The Indian Stores Department, Simla ; 


| June l. (Ref. No. A.Y. 12,351.) being made to Scotland, but pig consumers north of the 

Insulated Wire.—The supply of insulated wire under | Tweed are substituting, in increasing quantities, Scottish 
an annual contract dating from July 1. 1934. The | iron for purposes for which Cleveland pig has hitherto 
Municipality of Johannesburg ; May 22, (Ref. No. A.Y.| been needed. Overseas sales are few and small, despite 


substantial price concessions granted to customers 
|abroad. Terms of sale for export are irregular, but still 
| too high to compete successfully with rates named for 
iron produced elsewhere. For other business market 
values are firm on the basis of No. 3 g.m.b. at 67s. 6d 
delivered here, 69s. 6d. delivered to North of England 
areas beyond the Tees-side zone, 67s. 3d. delivered 
to Falkirk, and 70s. 3d. delivered to Glasgow. 
Hematite.-East-coast hematite is none too plentiful, 
and one firm of makers, though they have increased their 
output, experience difficulty in satisfying their cus 
tomers. Stocks are well sold and are steadily decreasing. 


12,352.) 

Transformers.—-The supply of 78 three-phase oil-cooled 
transformers (of various ratings) for outdoor use, The 
Uruguayan State Electricity Supply and Telephones 
Administration, Montevideo; June 4. (Ref. No. A.Y. 
12,354.) 








BOOKS RECEIVED. 
Research Council. Industrial Health Research 
Report No. 69. Incentives in Repetitive Work. 
By 8. Wyarr 


Medical 
Board. 
A Practical Experiment in a Factory. 


and others. London: H.M. Stationery Office. [Price Comparative cheapness of Continental hematite confines 
ls. 3d. net.] ¢ sales of Tees-side brands to foreign destinations, to 
Department of Scientific and Industrial Research. Report | &@tTow limits, but home demand is on a good scale, and 


is increasing. More iron is going into consumption at 
local works than for a considerable time, and deliveries 
to Sheffield and to the Midlands are fully maintained. 
No. 1 grade of East-coast hematite readily realises 68s. 
for supply to buyers in the Middlesbrough district, 


of the Water Pollution Research Board for the Year 
Ended June 30, 1933. With Report of the Director of 
Water Pollution Research. London: H.M. Stationery 
Office. [Price ls. net.] 


at 5.30 p.m., Professor F. C. Bartlett, M.A., F.R.S., will | First-Year Building Mathematics. By R. C. Smrrn. ; - a 
lecture on * Recent Researches into the Effects of Noise London: Sir Isaac Pitman and Sons, Limited. [Price while delivery price to various places in Yorkshire 18 
on Work," while on Monday, May 28, again at 5,30 p.m., 3s. 6d. net.) 74s. to 778. ; to Northumberland and Durham, 70s. ; 
Dr. J. W. Cox will lecture on “ Recent Researches into | Trafic and Trunking Principles in Automatic Telephony. and to Scotland, 75s. 

the Nature of Manual Skill.” The lectures have been By G. 8. Berxetey. London: Ernest Benn, Limited. Foreign Ore.—Consumers of foreign ore have little 
arranged under the Heath Clark Bequest, and admission [Price 10s. 6d. net.) occasion to buy, and are disinclined to pay more than 
is free without ticket. imerican Society for Testing Materials. Proceedings. | the equivalent of best rubio at 16s. 9d., c.i.f. Tees, but 

36th Annual Meeting. Chicago, IU. June 26-30, sellers ask 17s. 

Free anp Savery Exuinrrion, Paris.--The third 1933. Part I. Committe e Reports. Tentative Stan- TE ae <a a 
International Fire and Safety Exhibition at Paris will | dards. Part it. Technical Papers. Philadelphia : furnace coke have made provision for requirements over 
be held from June 28 to July 8 There will be nine | _ Offices of the Society. ‘ - the next month or two, with the result that little new 
groups of exhibits covering all classes of fire prevention | Ueber Siederohre und eberlittzerrohre mn W asserrohr- business is being put through, and values are easy 
and safety devices, including protection, fire-fighting,| kesseln. By Dr.-INc. K. G. Voswincket. K6ln: | gejjers quote 20s. for good medium qualities delivered 
rescue work and insurance The commissioner-general | Greven und Bechtold. Pa ay apelin “a 
of the Exhibition invites United Kingdom firms and | United States Geographical Survey. Bulletin No, 846-A, Vu . , a % ha 
other bodies to forward to him copies of literature and| Some Mining Districts of Eastern Oregon. By J. Manufactured Iron and _ Steel. Conditions | in t Pe 
iNustrations, bearing upon these subjects, for inclusion Gutvty and Others. [Price 25 cents.}] No. 846-B, V@rious branches of semi-finished and finished iron an 


in the appropriate group. The cost of displaying the 





steel are little changed. Aggregate output is heavy, but 


Geology and Ore Deposits of the Takilma—Waldo District, 
om in one or two departments, producers would welcome the 


literature, &c., will be borne by the Exhibition autho-| Oregon, including the Blue Creek District. By P. J. k - 1 
rities, Application should be made as soon as possible| Snenon. [Price 20 cents.] No, 849-C. The Willow opportunity of handling more tonnage. Quotations, all 
to Commissariat Général, II1° Exposition Internationale Creek of Gold Lode District, Alaska. By J. C. Ray. round, are well upheld. Common iron bars are 9. meek 
du Feu et de la Sécurité, Grand Palais, Avenue Alex- [Price 20 cents.] No. 849-B. Lode Deposits of the best bars, 10/. 5s.; double best bars, 101. 15s. ; treble 
andre ITI, Paris, VILI® Fairbanks District, Alaska. By J. M. Hrix. [Price | best bars, Lll. 5s.; packing (parallel), bl ; packing 
35 cents.] Washington : Superintendent of Documents. (tapered), 104. ; steel illets (soft), 5l. 12s. 6d. 4 = 
Coursz on THE ConTRoL oF MALARIA IN THE/| Report of the United States National Museum, 1933. billets (medium), il, 2s, 6d.; steel billets ne ’ 
Trorics.-A malaria course for engineers, planters, and Washington : Smithsonian Institution. 7l. 12s. 6d.; iron and steel rivets, 111. 10s.; steel ship 
other laymen proceeding to the tropics is to be held at | Department of Overseas Trade. No. 565. Economic plates, Si. 158.; steel angles, Sl. 7s. 6d. ; steel a 
the London School of Hygiene and Tropical Medicine, Conditions in the Union of South Africa, September, Sl. 15s. ; heavy sections of oteel rails, 8l. 108. for oe 
Keppel-street, Gower-street, London, W.C.1. The course, 1933. Report. By N. Exmsurme. London: H.M. of 500 a and over, and 9. for smaller es se. 
which will be under Sir Malcolm Watson, director of the Stationery Office. [Price 2s. net.] plates, 121. 10s.; black sheets (No. 24 gauge), “5. a 
Ross Institute of Tropical Hygiene, will commence at | The Engineering Educator. Vols. 1, II, and III. Edited for delivery to home customers, and 9. 5s. f.0. t oe 
10 a.m., on Monday, June 25, and will last five days. by W. J. Kearton. Second Edition, London: Sir shipment abroad. and galvanised corrugated sheots 
It will include instruction on mosquitoes and their Isaac Pitman and Sons, Limited. [Price 31. 3s. net. (No. 24 gauge), 131. for delivery to home customers, 
habits, and drainage and malaria control measures; Three volumes.] 111. 5s. f.0.b. for shipment overseas. ; 
enerally, and will be illustrated by lantern slides and | A Treatise on the Catalytic Action of Surfaces. By J. E. Tron and Steel Shipments.—April shipments of iron and 
lms. The course is free, and application to attend Nyror. Copenhagen: Levin and Munksgaard. steel from the Tees were disappointing, totalling 39,871 
should be made as soon as possible to the organising London: Williams and Norgate, Limited. [Price tons, or nearly 6,000 tons below the loadings for March 
secretary of the School, at the above address 7a. 6d. net | Pig-iron clearances last month totalled 11,020 tons. 
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compared with 15,035 tons in March, and April ship- 
ments of manufactured iron and steel amounted to 
28,851 tons, compared with 30,676 tons in March. Of 
the pig-iron cleared last month, 3,145 tons went to 
foreign destinations and 7,875 tons went coastwise, and 
of the manufactured iron and steel loaded, 1,735 tons 
went overseas and 11,500 tons coastwise. Scotland was, 
as usual, the largest receiver of pig-iron, taking 6,360 
tons. The principal customers for steel were: Union of 
South Africa, 4.589 tons; Russia, 2,938 tons; India, 
2,642 tons; and Denmark, 1,070 tons. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade have varied very little of late, and the bulk of the 
business now going through is on shipbuilding account. 
That side of the trade is moderately good at the moment, 
but as orders for new tonnage have been very few during 
recent weeks, the forward outlook for heavy steel is not 
quite so bright. The tonnage of material being specified 
for general purposes at the present time is very fimited, 
and inquiries are poor, both on home and export account. 
No change has taken place in the biack-steel sheet trade, 
and the position is a bit serious, as export orders, which 
are largely the mainstay of the industry, cannot be 
secured by the home makers because of the severity of 
the competition from the Continent. Broken time is 
common, and a number of mills are meantime out of 
commission. Galvanised varieties are still extremely 
quiet. The following are the current market quota- 
tions :—Boiler plates, 91. per ton; ship plates, 81. 15s. 
per ton ; sections, 81, 7s. 6d. per ton ; black-steel sheets, 
4 in., 82. 10s. per ton, and No. 24 gauge, in minimum 
four-ton lots, 101. 10s. per ton; galvanised corrugated 
sheets, No. 24 gauge, 13/. per ton, in minimum four-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade—In the West of Scotland 
malleable-iron trade there is still a very decided scarcity 
of business, and plant can only be kept going inter- 
mittently. The demand for bar iron is extremely poor, 
and even the general inquiry is of little moment. The 
re-rollers of steel bars are also very quiet, and have 
difficulty in picking up orders because of the low quota- 
tions now on offer for Continental bars. Prices to-day 
are as follows :—Crown bars, 9/1. 15s. per ton for home 
delivery, and 91, 5s. per ton for export; and re-rolled 
steel bars, 8/. 12s. per ton for home delivery, and 71. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—The home demand for 
Scottish pig-iron is fairly well maintained, and basic and 
hematite grades are moving more freely. Foundry 
qualities are not very active. The export side of the trade 
has not improved in the slightest degree, and shipping 
orders are extremely scarce. The number of furnaces 
in blast is 15. The current market quotations are as 
follows :—Hematite, 71s. per ton, delivered at the steel 
works ; foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 
70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 28, only amounted to 50 
tons. Of that total, 25 tons went overseas and 25 tons 
coastwise. During the corresponding week of last 
year, the figures were 80 tons overseas and 10 tons 
coastwise, making 90 tons in all. 

Shipbuilding—While the shipbuilding trade is, on 
the whole, so very much better at the moment than it 
has been for a considerable time back, the tonnage under 
construction is very small when the capacity of the 
yards is taken into account. Work is proceeding 
steadily on the big Cunarder at Clydebank, and the 
number of men being employed is gradually increasing. 
At present, about 1,000 men are engaged. The past 
month has been a poor one as regards output and also 
new business, only one fresh order having been reported, 
namely, for a large dredger to be built by Messrs. William 
Simons and Company, at Renfrew. The launches 
numbered only four, with a gross of 8,155 tons. The 
following are the details :— 


Vessels. Tons. 

The Clyde ais aon bes 3 7,355 
The Forth odé wee a 1 800 
4 8,155 


There are very few inquiries for new tonnage in the 
market, but one or two orders, now under consideration 
by owners, are likely to be placed shortly. 





= 





OVERSEAS REQUIREMENTS OF WIRELESS-APPARATUS. 

-The Department of Overseas Trade, 35, Old Queen- 
street, London, S8.W.1, has issued confidential reports 
on the markets for wireless apparatus in Italy, Roumania, 
and Spain. United Kingdom firms can obtain copies 
on application to the Department, quoting reference 
No. A.Y. 12,264 in the case of Italy, No. A.Y. 12,309 in 
that of Roumania, and A.Y. 12,313 in that of Spain. 


Auximiary Proretier Drive: Erratum.—In ab- 
stracting the interesting paper on ‘“ The Development 
of the Auxiliary Propeller Drive,” read before The 
Institution of Naval Architects, by Mr. E. Carlton Garratt, 
on March 23, we regret that, on page 466, ante, the esti- 
mated effect of the auxiliary propeller drive on the speed 
of a vessel to which it was fitted for the same fuel con- 
sumption obtaining in a vessel without it, was given as 
5-8 knots at 28 in. vacuum and 7 knots at 29 in. vacuum. 
These figures should have read 5-8 per cent. and 7 per 
cent., respectively. 





NOTES FROM THE NORTH-WEST 


MANCHESTER, Wednesday. 

General Review.—In a number of sections of the North- 
Western iron and steel trades there is evidence of a 
gradual, if very slight, improvement in conditions in 
the last few weeks. In steel circles, constructional 
engineers, whose demands have been extremely restricted 
for some considerable period, are now specifying for 
rather bigger to against contracts on their books. 
As before, however, these are for small jobs, and there is 
still no indication of the release of orders of the magnitude 
required to bring about any sustained revival in the 
agen ay eg industry. Locomotive builders 
are making rather heavier calls for plates and other 
materials, but other heavy users are still suffering from 
depressed conditions and are showing little buying 
interest. Foundry-iron manufacturers are booking only 
occasional forward contracts, but deliveries under old 
commitments are keeping consumption returns well up | 
to the average of the last few months. The light-castings 
industry, in particular, is taking relatively heavy ton- 
nages, and certain speciality foundries are taking useful 
quantities ; while in individual cases textile-machinery 
manufacturing concerns are experiencing more active 
conditions and in consequence are making improved 
calls. Fo masters report more active inquiry both 
for iron and steel forgings. 

Recent Developments and Orders.—Preparations are 
being made, it is announced, for the production of 
stainless materials at the Low Moor Ironworks, Bradford, 
by Messrs. The Low Moor Alloys and Foundry, Limited, 
a new concern with London headquarters. It is hoped 
to commence production upon a limited scale in about 
a month. Messrs. A. V. Roe and Company, Limited, 
Newton Heath, Manchester, are supplying four all-metal 
two-seater aeroplanes to the Irish Free State Army 
Air Force for advanced training purposes. Local firms 
will, it is anticipated, participate in orders shortly to be 
placed by the Manchester Corporation Transport Depart- 
ment for 20 single-deck motor omnibuses, at a cost of 
about 31,0001. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

Swansea Main Drainage.—The Ministry of Health 
have informed Swansea Corporation that the grants 
in respect of the Swansea Main Drainage Scheme cannot 
be increased from the amount originally fixed by the 
Unemployment Grants Committee. Therefore no grant 
would be allowed on any expenditure in excess of 
1,371,0001. Works completed or in hand represent an 
outlay of 1,242,403. leaving 128,5971. available for 
remaining sections, and works to absorb practically 
that amount have been sanctioned. The full scheme 
is estimated as requiring 1,600,0001., and the Corporation, 
who feel unable to proceed with additional works, will 
probably defer the remaining sections, including the 
tunnelling of the River Tawe to join the Port Tennant 
area to the main sewer. 

More Water from River Wye.—A proposal from the 
Gloucester City Council to draw water supplies from 
the River Wye is likely to meet with strong opposition 
from South Wales authorities and public bodies in the 
Welsh border counties. A proposal by the Birmingham 
Corporation to reduce compensation water from the Elan 
Valley Waterworks, which already dominate the head- 
waters of the Wye, has caused the Hereford City Council 
and others to oppose. Having regard to the needs of 
industrial and aher areas in South Wales, and to the 
feeling that other English areas should not be allowed 
to draw upon these waters until the needs of the — 
Valley and adjoining districts have been fully met. the 








Gloucester scheme will be vigorously objected to. 


New Industries for South Wales.—Representative 
bodies in South Wales are busily engaged in investigating 
in what manner it will be possible for the area to benefit 
from the visit of Sir Wyndham Portal, D.S.O., the 
Commissioner appointed to visit and investigate the 
“derelict ” areas. It is expected that the suitability 
of certain Welsh coals for low-temperature carbonisation 
and hydrogenation processes will be emphasised. The 
question of funds is the all-important one, and if Govern- 
ment loans can be secured, a substantial measure of 
success would be assured. The establishment of glass, 





sand, gravel and stone works is also considered a good 
proposition for employing many thousands of workers 
who cannot find employment in the coal, metal, slate, 
and other Welsh industries. 

Menai Bridge Proposals.—Replying to a deputation 
from the County Councils of Caernarvonshire and 
Anglesey, who urged that the Menai Bridge should be 
freed from tolls, the present cost of maintenance, about | 
3,5001. per annum, to be met as to 60 per cent. by a/| 
contribution from the Road Fund, and the balance 
from interest on the bridge reserve fund of about 95,0001., 
the Minister of Transport said that the bridge was | 
over 100 years old, and its eventual reconstruction had 
to be provided for. The maintenance of the reserve | 
fund was therefore necessary. Should the local authori- | 
ties wish to take over the bridge, he would be prepared | 
to discuss the proposals with them. 








ASSOCIATION OF SPECIAL LIBRARIES AND INFORMATION 
Bureaux.—The Association of Special Libraries and 
Information Bureaux (Aslib), is to hold its 11th annual | 
conference at Somerville College, Oxford, during the | 





NOTICES OF MEETINGS. 


InsTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. Lec 
ture: ‘* Photo-Electric Cells and their Application,” by 
Mr. R. C. Walker. 

INsTITUTION oF ExLecrricat ENGInrERS.——Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Lecture: ‘“‘ An Experi- 
mental Sequel to Faraday’s Work of 1831,” by Prof. W. 
Cramp. Institution : Thursday, May 10,6 p.m. Annual 
General Meeting. Scottish Centre: Friday, May 11, 
7.30 p.m., The School of Economics and Commerce, 
Bell-street, Dundee. Faraday Lecture; “ The Electrical 
Engineer and the Free Electron,” by Mr. C, C. Paterson. 

Roya Instirution.—To-night, 8.30 p.m., 21, Albe- 
marle-street, W.1. Conversazione. Monday, May 7, 
5 p.m. General Meeting. 

InsTITUTION oF Crvii, ENGINEERS.—-Tuesday, May 8» 
6 p.m., Great George-street, S.W.1. Annual General 
Meeting. Wednesday, May 9, 6 p.m. Additional 
Meeting. Lecture on ‘‘ The Construction of Two New 
Canals for Inland Navigation in the Netherlands,’’ by 
Dr. L. R. Wentholt. 

INsTITUTE OF MetTats.—Wednesday, May 9, 8 p.m. 
The Institution of Mechanical Engineers, Storey’s-gate, 
S.W.1. Annual May Lecture: ‘Gases and Metal 
Surfaces,’ by Prof. E. K. Rideal. 

Norru-East Coast INSTITUTION OF ENGINEERS AND 
Surpsvuitpers.—Thursday, May 10, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘‘ The Arcform ~ ¥ 
Trials and First-Voyage Performances,” by Sir Joseph 
Isherwood, Bart. 





For Meetings of other Societies, and of Junior Sections 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The extent to which local industry 
has pro during the past 12 months is reflected 
in the steady expansion in steel output, coupled with 
a decline of nearly 25,000 in Sheffield’s roll of unemployed. 
At present this area is accounting for a monthly steel 
output of 103,000 tons, as against an average of 65,000 
tons a year ago. Not only has the bulk steel trade 
improved, but the engineering, machinery, and tool 
branches are operating at considerably increased 
capacity. The eavy machinery and engineering 
sections are benefiting from industrial developments in 
Sheffield and various parts of the country. Rolling-stock 
orders are not coming to hand at anything like the rate 
desired. The call for armaments is not very substantial. 
Sheffield hopes to benefit from orders placed by the 
Admiralty with Messrs. J. Brown and Company, Limited, 
of Clydebank, and Messrs. Vickers-Armstrong, Limited, 
of Barrow, for the construction of the two Minotaur 
class cruisers under the 1933 Programme. A growing 
volume of business is being done in steel, forgings and 
castings for mercantile marine purposes. Makers of 
quarrying equipment report an increase in sales. This 
is not surprising when it is considered that there is an 
active call for all kinds of refractory materials, such as 
fire-bricks, fire backs, furnace parts, and other heat- 
resisting products. One firm announces its sales for the 
first three months of this year are up by 36 per cent. 
as compared with a year ago, and that the sales for 
March broke all previous monthly records by over 
4 percent. Works producing all kinds of high-efficiency 
steels are operating at full capacity. In some instances, 
overtime has been instituted. The tool trades show 
little change. Sheffield Chamber of Commerce are dealing 
with an increased number of trade inquiries. Among 
the latest are inquiries, from London, for drop-forged 
wrought-steel spanners, metal mirrors, machine and 
motor-car tools, files, electric fans, refrigerating plant, 
and ice picks ; from Iraq, for machines for rolling sheets ; 
and from Canada, for pipe lines and cylinders for use in 
the supply of gas. 

South Yorkshire Coal Trade.—Inland requirements are 
on the increase. Overseas calls tend to expand. An 
increased number of inquiries is in circulation, and 
prospects of actual business are bright. There is a 
steady run on industrial fuel as a result of the activity in 
the iron and steel trades. Best hards are moving fairly 
well for export, while small-coal consumption is expanding 
on home account. The housecoal market shows weak- 
ness, largely as a result of seasonal influences. Foundry 
and furnace coke are strong lines, but gas coke is not so 
favourably placed. Quotations are : Best branch hand- 
picked, 27s. to 28s.; Derbyshire best house, 21s. to 
23s. 6d.; Derbyshire best brights, 17s. 6d. to 19s. 6d. ; 
best screened nuts, 17s. to 18s.; small screened nuts, 
16s. to 17s.; Yorkshire hards, 17s. to 18s. 6d.; Derby- 
shire hards, 17s. to 18s. 6d.; rough slacks, 68. to 9s. ; 
nutty slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 








Tse InstiruTION oF HEATING AND VENTILATING 
ENGINEERS.—The summer meeting of the Institution of 
Heating and Ventilating Engineers will be held at 
Hastings from June 18 to 20. On June 19, at 9.30 a.m., 
the members will assemble at the Queen’s Hotel and 
Mr. A. F. Dufton will read a paper on “‘ Some Heating 
and Ventilating Problems.”” In the evening a = ay 


week-end beginning Friday, September 21. Particulars | and banquet will take place at the Queen’s Hote 
may be obtained from the secretary of the Association, | circular motor drive has been arranged for June 20. 
16, Russell-square, London, W.C.1. Sir Richard Gregory, | Members who intend to be present are asked to inform 


D.Se., F.R.S., has agreed to accept nomination as presi- | 


dent for: 1934-35. 


the secretary of the Institution, 12, Russell-square, 
London, W.C.1, at an early date. 
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THE CENSUS OF PRODUCTION. 


Ir has many times been stated that the present 
troubles of the world are due to overproduction. 
Apparently accepting this statement, one great 
nation is engaged in shortening the working week 
to an extent never before attempted, holding that 
the development of modern factory production 
methods will enable everyone to be supplied with 
all he wants even after hours of labour have been 
drastically reduced. It is not altogether clear 
if it is supposed that total production will be 
reduced, or if it is assumed that the development of 
mass production methods will enable output to 
be maintained, and that it will be absorbed because 
everyone will have more leisure to occupy himself 
asa consumer. Running parallel with this innova- 
tion, another great nation is engaged in discouraging 
the development of modern industrial procedure | 
by means of regulations designed to assist the | 
individual worker and the small firm, as against 
the large organisation. Certain activities have 
been definitely forbidden to large firms and com- | 
bines in the interests of the small man. It is impos- 
sible to say in the present state of industrial develop- | 
ment how far this movement in Germany can be | 
carried. It is clear, however, that it represents | 
a fundamentally different economic standpoint | 
from that which is now held in the United States. 

In this confusion of voices, any publication | 
concerned with the economic field which represents 
fact and not opinion may be received with gratitude, 
and it may be hoped, perhaps somewhat slenderly, 


that a reasonable proportion of our economic 
theorists will pay some attention to the Final 
Report on the Fourth Census of Production (1930), 
Part I1,* which was published on the 27th ult. 
The first census of production was taken in respect 
of the year 1907 and the Census of Production Act 
of 1906, in terms of which it was instituted, provided 
for a census every five years. The second was 
accordingly taken in 1912, but the war interfered 
with the analysis of the data collected and no 
separate report was published. As the time for 
the third census fell in 1917, it naturally could not 
be taken, and an amending Act was passed providing 
that the time of future censuses should be deter- 
mined by an Order made by the Board of Trade 
and laid before Parliament. In these circumstances, 
the third census was not taken until the year 1924, 
and it is with this 1924 census that the present 
one for 1930 is compared in the Report. No doubt 
to those interested in the development and distri- 
bution of industry much might be learned from a 
comparison of the present census with that of 1907, 
but an enquiry of that kind would lie somewhat 
outside of the field of the Report. 

This present Part II of the Report covers the 
iron and steel trades, the engineering, shipbuilding 
and vehicle trades and the non-ferrous metal trades. 
It contains a mass of statistics and hundreds of 
tables, but is conveniently divided into sections 
so that any manufacturer who is in the habit 
of carrying out a scientific market analysis will 
find the particular data in which he is interested, 
without difficulty. There is much statistical 
information which can no doubt be obtained 
elsewhere, but there is also a great deal which 
is not to be found in any other publication. Any 
manufacturer who, for instance, is interested in 
garage and repair shop equipment, can learn the 
value of the work done and the number of employees 
engaged in motor-car repairs separately stated for 
the various parts of the country, or a centrifugal- 
pump manufacturer can find the number of firms 
engaged in the trade, with their total output. The 
data are three years old, but this condition is clearly 
imposed by the nature of the task which the Report 
represents, and there is no reason to suppose that 
the information given is not still substantially 
accurate, although anyone using the Report for 
studying trade conditions and possibilities will 
naturally in many cases have to make allowances 
for the effect of the present import duties. 

It is probable that careful reading of the Report 
would furnish some information on almost any 
industrial problem, and an interesting example of 
the light which it may shed in unexpected directions 
emerges from the fact that the returns are classified 
under ten industrial areas into which England, 
Scotland and Wales have been divided. It is not 
necessary to give the whole of these here, but an 
idea of their extent will be gathered from the fact 
that No. 1 is Greater London, No. 2 Lancashire 
with North Cheshire and Glossop and New Mills 
District of Derbyshire, No. 3 West Riding of York- 
shire, and so on. Throughout the Report some 
measure of the efficiency of an industry is given by 
the fact that, in all the trades dealt with, a figure 
for the net output per person employed is given, 
and it is of great interest to note that in 20 tables 
dealing with the production in the various areas, 
Greater London has the largest net output per 
employee in 11 cases and the second largest in three 
cases. Only in the aluminium, lead and tin smelting 
and rolling trades does it occupy the relatively 
low position of sixth. There are altogether 28 
| tables of this kind, but in the remaining eight, 
| either the industry concerned is not established in 
| the Greater London area, or the figure for that 
| district is combined with that from another and 
| cannot be disentangled. This leading position in 
| net output occupied by the workers in the London 
area may help to elucidate the drift of industry 
|to the south, about which there has been much 

| discussion but little explanation. 

To prevent misunderstanding, it should be 
3 that the net output per worker represents 

a sum of money, not the actual material output of 
|a factory. It is obtained from the gross output, 
| wale represents the value of the goods produced 





a * AM Stationery Office, price "0. 6d. net. 
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by a factory in the form in which they are sold. 
Net output is the sum obtained by subtracting the 
cost of materials and “ work given out” from the 
gross output. “ Work given out” is work carried 
out by some sub-contractor or by some other firm 
and incorporated in the final figure which represents 
gross output. It is clear that this figure of net 
output represents the sum from which wages, rent, 
rates, taxes, selling expenses, depreciation, &c., have 
to be deducted before anything is available for 
profits. The average figure is round about 200I. per 
worker. A high net output will be helped by 
modern and efficient machinery and the favourable 
position occupied by the London worker may owe 
something to the fact that the factories in the area 
80 represented are in general of more recent con- 
struction than those in the industrial North. This 
explanation, if correct, would not affect the favour- 
able position occupied by London factories; it 
might, however, induce some manufacturers in other 
parts of the country to consider whether by modern- 
ising their factories they could not get the same result 
as would be obtained by building a new one in the 
South. 

Some quantitative idea of the extent of the south- 
ward flow of industry may be obtained from the 


Report. Of the three main sections into which it is 
divided, Greater London actually occupies the 
highest position in the mechanical engineering 


group both in the average number of workpeople 
employed, which amounts to 205,280 and the gross 


output at 91,962,0001. The second position is 
occupied by Warwickshire, Worcestershire and 


Staffordshire with 202,706 workpeople and a gross 
output of 90,692,0001. This mechanical engineer- 
ing section is a very large one and includes general 
and electrical engineering, and the shipbuilding and 
vehicle trades. In some of the industries of which 
it is composed London naturally does not stand 
first, but it occupies that position in electrical 
engineering and aircraft and the second position 
in motor and cycle trades and in carriage, cart and 
wagon building. In the non-ferrous metals group 
Greater London occupies the second position with 
16,841 employees, although it comes a long way 
behind the Warwickshire, Worcestershire and 
Staffordshire area, which has 56,847. In the non- 
ferrous sub-sections, London leads in aluminium, 
lead and tin smelting and rolling, in which 50 firms 
are occupied, in gold and silver refining and in the 
watch and clock trade. In the iron and steel 
section it naturally occupies a relatively low place, 
although even here it stands second in the hardware, 
hollow-ware, metal furniture and sheet metal trades. 

Another industrial question on which there has 
been much discussion, and to which the Report 
contributes some data, concerns the optimum size 
of factory. It is frequently contended that the 
very large establishment, although it benefits in 
being able to purchase material on a large scale, 
and to install special plant, tends to lose in labour 
efficiency, owing to the fact that supervision cannot 
be so effective. The small factory, on the other 
hand, cannot buy so cheaply, nor afford the ex- 
pensive tool and machine equipment on which the 
large manufacturer relies for much of the cheapness 
of his output. It is suggested that the medium- 
sized factory, lying between these extremes, is able 
to utilise the advantages of both, while avoiding 
their disadvantages. A certain amount of support 
for this view might possibly be drawn from the 
Report, but the figures should be interpreted with 
considerable discretion. Tables are given showing 
the net output per employee in terms of factory 
size as measured by the average number of work- 
people engaged. Out of 28 such tables nine show 
the best net output for factories having the largest 
numbers of workpeople ani two the best for the 
the smallest number. The remaining 17 attribute 
the best figure to some intermediate size of factory. 
In some 12 cases the most successful type would 
appear to be one employing from 300 to 750 work- 
people. Owing, however, to the very wide range 
of industry dealt with, it would be unwise to draw 
any very rigid deductions from these figures. It is 
difficult to reduce the operation of blast-furnaces 
and the manufacture of jewellery to a common 
denominator. 


watch and clock making are examples, quite small 
factories with from 25 to 50 employees show either 
the best results, or are not far from the best. This 
point is of interest in connection with the encourage- 
ment of the small firm in Germany, to which refer- 
ence has already been made. It is not possible to 
learn from the Report what proportion of the work 
of the country is carried out in small workshops, 
but it is clear that it must be a substantial figure. 
The census, on which the Report is based, dealt 
only with firms employing more than ten work- 
people. When the census was put in operation 
142,000 firms claimed exemption as having ten or 
less employees; while after returns had been 
received from 163,000 firms, it was found necessary 
to eliminate a further 65,000 as coming within the 
same group. This gives a total of 207,000 organisa- 
tions with ten or less employees and suggests, 
assuming not greatly dissimilar conditions in Ger- 
many, that the movement for the encouragement of 
the small employer in that country may have a 
sounder economic basis than has frequently been 
supposed. 


PRIZE COMPETITION RESEARCH. 


THE recent announcement by the Reale Auto- 
mobile Club in Italy of an international competition 
for the most efficient design of snow-removing 
equipment emphasises what appears to be a growing 
tendency to a rather novel form of research, 
although some may question whether it merits that 
lofty designation. A number of such competitions 
have been organised in recent years, in both the 
commercial and scientific fields. The idea is not new, 
however. One of the most famous historical cases 
was that of the French Academy about a hundred 
years ago, when it announced prizes of several 
thousand francs for the best essay in answer to the 
question as to the right policy for a country to 
adopt in regard to foreign trade, that is to say, 
whether it should be free trade or protection. The 
successful competitor was the German engineer, 
List, who for some reason or other, however, did not 
obtain the prize. This essay by List formed the 
basis of his subsequent treatise on economics, a 
work famous in the history of German economic 
thought, and led to the formation of the German 
Zollverein. It was, indeed, probably responsible for 
much of the rapid growth of German commerce and 
industry, and List’s name is as well known in 
Germany as that of Adam Smith in this country. 
It is hardly too much to say that the practical 
results of List’s writings in Germany were as momen- 
tous and epoch-making as those of Adam Smith in 
shaping the commercial policy of a great nation. 
This example shows what weighty consequences 
can flow from an apparently simple and unimportant 
prize competition. 

In the realm of economics, which appears to be 
open to everybody, and in which all claim to be 
competent to form opinions, there is certainly 
plenty of scope for the special method of seeking 
solutions by means of prize competitions; and 
possibly the recently formed Economics Circle of 
the Institute of Mechanical Engineers may think 
this matter worthy of consideration. There is the 
more inducement for engineers to employ this 
method as some of the best and most practical 
suggestions for dealing with the world’s present 
difficulties have been made by engineers, and the 
example of List has been worthily followed. A 
notable prize competition in the commercial field 
was that of the Statist a few years ago, which aimed 
at finding a solution of the peculiar financial prob- 
lems of the post-war period ; while another was that 
organised in 1926 by a leading New York firm, the 
object of which was to find a solution to the exasper- 
ating difficulties created by the Sherman and other 
anti-trust laws, under which most forms of trade 
association, price-fixing, output limitation, &c., were 
illegal. There is no need at this time to review the 
bitter struggles and endless controversy which 
centred around the often misguided zeal of the 
‘ederal Trade Commission charged with the 
enforcement of the anti-trust laws, and the ferment 
into which the whole of American industry, or a 
large part of it, was thereby thrown. The winning 
essay, though well received by the American 








the Federal Trade Commission: perfectly free 
competition was held to be in the best interests of 
the consumer, and no attempts to tamper with its 
sacrosanct rule could be permitted. A somewhat 
similar competition to-day, aiming at finding a way 
out of the world’s present difficulties, should at 
least prove very popular, since nearly every one has 
some suggestion to offer. The work of the judging 
committee would be onerous, but some helpful 
ideas might perhaps be gleaned; in any case our 
salvation, economic or otherwise, will not come 
alone from suggestion and debate, but from the 
more arduous and painful process of trial and error. 
The economics of talk must give place to the more 
difficult science of applied economics. Here, too, 
there is possibly work for the new circle of the 
Institution of Mechanical Engineers. 

Many technical problems have been dealt with in 
prize competitions, such for example as that of the 
Pitch-purchasing Association in Germany, a few 
years ago, in which total prizes of 50,000 marks were 
offered for the three best suggestions for the manu- 
facture of a new binding material for briquettes, to 
replace the pitch hitherto used. The briquettes 
to be made from the new binder had to conform to 
a fairly stringent specification in regard to thermal 
efficiency, ash-content, moisture and sulphur-con- 
tent, physical structure, &c., and a large number of 
substances previously tried in place of pitch were 
ruled out. Another interesting example is the Inter- 
national Aluminium Competition of 1932, the prize- 
winning essay being that of Dr. G. Eckert describing 
his new method, namely the M.B.V. surface treat- 
ment for aluminium and its alloys. This method, 
consisted in the immersion of the aluminium parts 
in hot solutions of sodium carbonate and chromate. 
Further interesting technical competitions were 
those organised by the Lincoln Electric Company, 
which were concerned with the design of parts in 
order to render them suitable for joining by means 
of are welding, The prize essays of the second 
Lincoln competition were reprinted in book form. 
The volume, which is a valuable text book in its 
own sphere, was reviewed in our columns on August 4, 
1933. The international competition for snow- 
removing equipment, already referred to, took the 
form of practical tests in the Italian Alps in January 
and February of this year. The regulations governed 
three classes of equipment, (1) ploughs which could 
remove compact snow over 5 ft. deep on roads with 
gradients up to 15 per cent.; (2) those which could 
remove snow of medium compactness from 2 ft. 4 in. 
to 5 ft. deep on roads with gradients up to 15 per 
cent.; and (3) snow-ploughs, blades or scrapers 
which could be fixed to tractors or lorries, and able 
to remove from | ft. to 2 ft. 4 in. depth of snow on 
toads with gradients up to 10 per cent. The prizes 
amounted to a total of lire 130,000. 

Scientific research to-day is assisted by many 
forms of organisation, Government departments, 
trade associations, scientific bodies of various kinds, 
and private firms and individuals. At present the 
method of public prize competitions is probably 
not much more than an occasional and exceptiona! 
form to which little significance can be attached. 
On the other hand, it may grow to larger proportions 
as a comparatively cheap method of dealing with 
certain specific problems. It may easily prove a 
cheap method for finding solutions to some scientific 
or technical problems. It would be possible, how- 
ever, that many of those best fitted and most 
likely to find the correct solution are precluded from 
taking part by the terms of their agreement with 
employers. The prizes offered, moreover, although 
they seem in most cases fairly generous in the 
public eye, are insignificant compared with the 
average cost of research, and the rewards which 
accrue, or sometimes accrue, to the successful 
inventor. Apparently, the promoters of these prize 
competitions claim full rights, including patent 
rights, in the successful solutions for which the prize 
is awarded ; and it is open to question whether in 
some cases the successful competitor would not 
have done better to patent his solution, or offer it 
for sale in the open markets of industry. Against 
this, however, the competition may offer an 
opportunity to the outsider, without influence, 
who finds great difficulty in inducing anyone to 








In some cases, of which small arma, aircraft and 


business world, had no effect on the Government or 





take up his invention. 
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VERY LOW TEMPERATURES. 


THE twenty-fifth Kelvin Lecture was delivered 
by Professor J. C. M‘Lennan, D.Sc., LL.D., F.R.S., 
at a meeting of the Institution of Electrical En- 
gineers on Thursday, April 26, the subject being 
** Electrical Phenomena at Very Low Temperatures.” 
Prior to the lecture, the Faraday Medal for 1934 was 
presented to Sir Frank Smith, K.C.B., C.B.E., D.Sc., 
F.R.S., by the President (Mr. P. V. Hunter). 

The history of the subject, with which he had to 
deal, said the lecturer, went back just over 100 
years. It was in 1823 that Faraday succeeded in 


liquefying chlorine by heating some hydrate of ‘heat no longer applied at the lowest temperatures. 


chlorine in one leg of a U tube and liquefying the 
vapour under its own pressure in the other leg. 
He subsequently succeeded in liquefying many 
other gases, though he failed with oxygen, nitrogen 
and hydrogen, owing to an imability to attain a 
sufficiently low temperature and to a non-realisation 
of the fact that there was a critical temperature above 
which a liquid could not exist, whatever the pressure. 
This critical temperature was 31-7 deg. C. for carbon 
dioxide, but was as low as —118 deg. C. for oxygen 
and —146 deg. C. for nitrogen. To attain these 
temperatures, the gas was either made to do work 
on a piston or was cooled by expanding it through 
a nozzle, the gas thus cooled being led back over 
the coil supplying the jet. If, however, the gas 
was not first cooled below the critical temperature 
it became hotter, and not cooler, when it was 
expanded through a fine nozzle. At the end of the 
war, a large stock of helium was available in Toronto, 
and this gas was successfully liquefied in 1923, just 
a century after Faraday’s experiment with chlorine, 
by cooling it below — 268 deg. C. with rapidly- 
evaporating liquid hydrogen, and thus attaining a 
temperature of 4-2 deg. absolute. By evaporating 
liquid helium, and thus reaching an absolute tempera- 
ture of 0-7 deg., Keesom of Leyden had succeeded 
in solidifying this element, in February, 1932. He 
exposed the liquid to a pressure of 175 atmospheres 
and simultaneously surrounded it by rapidly 
evaporating liquid helium. 

These low temperatures were measured by using 
hydrogen or helium in a constant-volume thermo- 
meter or, when the pressure of the gas became very 
small, on a Macleod gauge or a hot-wire anemometer. 
For temperatures below that at which helium 
liquefied, the temperature could be deduced from 
the vapour pressure which was accurately measur- 
able over the range between 4-2 deg. and 1-4 deg. 
absolute. Below 1-4 deg. absolute they were 
determined by extrapolation and temperatures down 
to 0-7 deg. absolute, the freezing point of helium, 
could then be measured with the greatest ease to 
within 1/1,000 deg. 


As regards electrical phenomena at these very | 


low temperatures, if a highly paramagnetic salt was 
cooled down to the temperature of liquid helium in 


a magnetic field and the field was reduced from | 


30,000 gauss to 1,000 gauss, there was an immediate 
lowering of the temperature, which could be 
measured by noticing the change which the alteration | 


in its susceptibility produced in the pull on the arm | 


of the balance from which the tube containing the 
salt was suspended. This arrangement offered great 
possibilities as a means of obtaining very low 
temperatures. It had also been found that liquid 
oxygen, hydrogen and helium were very good 
insulators, the’ reason probably being that the 
electrons were closely bound to the nuclei, while in 
a conductor the attachment could be more easily 
disturbed. In 1893, Dewar and Fleming, experi- 
menting on the resistance of metals at low tempera- 
tures, had obtained results which seemed to indicate 
that the resistance of all pure metals would vanish 
it 0 deg. C. absolute. In 1911, however, Kamer- 
lmgh Onnes had found that this was not true 
is the resistance of mercury vanished suddenly 
when its temperature was reduced to 4:2 deg. C. 
absolute and that other metals showed the same 
phenomena at characteristic temperatures. Most 
metals, however, exhibited no trace of this super- 
conductivity even when special care was taken to 
ensure their purity, but certain alloys and chemical 
compounds became super-conductive at low tem- 
peratures, even when their individual constituents 


did not. The super-conductivity of a metal or alloy |tons. The main problems in this vessel were how to | 





‘and the lower the temperature the greater the 
magnetising force necessary to restore that condi- 
tion. On the other hand, by suddenly destroying 
the magnetic field surrounding it, a current could 
be set up in a ring of super-conductive metal, if its 
temperature were -below the transition point. The 
strength of this current was quite independent of the 


ELECTRICAL PHENOMENA AT _|could be destroyed by placing it in a magnetic field, | obtain a speed of 13 knots with the length available 


and to ascertain the advantages of a bulbous bow 
|} and cruiser stern compared with the ordinary bow 
|and tug boat stern. The tests showed that a bul- 
| bous bow would only lead to a negligible saving in 
| power, but that a cruiser stern with an ordinary stem 
| would be a great advantage. Tests are now being 
| made to ascertain whether the improvement would 


nature of the metal and depended solely on the ‘not be even greater, if certain recommendations 
|intensity of the original induction. It was also made by the Laboratory staff were to be incor- 
|found that the specific heat dropped as the tem-| porated. The lesson to be learnt from these demon- 
| perature was lowered, until the transition point was | strations is that the efficiency of coastal vessels, 
|Teached, when it increased, while the rule that a good which is not very high at present, can be increased 
| conductor of electricity was also a good conductor of | with the help of research and though there are 
difficulties in the way of applying this conclusion, 
| During the last few months two other great | one of which is finance, as freely as with larger ships, 
| discoveries had been made. Two rods of tin had | it is hoped that for the good name and prosperity 
| been placed perpendicularly to a magnetic field | of this class of British shipping it will not be long 
|and cooled down gradually. Just as the transition | before something is done along these lines. 

Lory beth pw dag se the rods, and also, became | DEPOSITION oF WaTER ON CONDENSER TUBES. 
| concentrated in the space between them. In other; The question as to whether the steam condenses 
| words, the magnetic permeability of the metal had |in drops or as a continuous film on the tubes of a 
decreased to zero. It would be interesting to know | surface condenser seems, on a superficial view, a 
what had occurred to account for this change. | somewhat academic one, certainly up till recently 
|If a current was passed up one rod and down | the engineer, provided the steam did condense, 
| another, with no external magnetic field, and the cared very little about the form it assumed in doing 
system was gradually cooled down, it was found|so. Mr. H. L. Guy and Mr. E. V. Winstanley, 
that the field induced by the current crowded | however, in their paper on “Some Factors in the 
into the space between the two rods, while if tubes | Design of Surface Condensing Plant,”’* support 
were used instead of rods, the lines of force were ‘the view that the presence of a film of water on a 
distorted on either side of each tube and a field | condenser tube has a profound effect on the rate of 
was also set up in the interior air space. This| heat transmission from steam to tube, the mag- 
field, which apparently was not closed, persisted | nitude of such effect being illustrated by a calcula- 
when the field was cut off, a condition which had | tion showing that a decrease of thickness in such a 
hitherto been regarded as impossible. These | film from three-thousandths to two-thousandths 
results, which had been checked by exploring the |of an inch should increase the heat transmission 
conditions surrounding a cylinder of tin 3 cm. in rate from 1,200 B.Th.U. to 1,800 B.Th.U., in a 
diameter with a number of search coils, must give | particular case taken. In the discussions which 
rise to new ideas on the subject of electrical conduc- | followed the reading of the paper before the Institu- 
tivity. Lead conductors carrying currents of a | tion of Mechanical Engineers, both in London and 
frequency of 10 per second were not super-| Manchester, it was clear that the authors had not 
conductive at low temperatures, but were super- | succeeded in convincing all their hearers of the 
conductive when a direct-current was passed through | general existence of such a film, a considerable 
them. Metals such as tin and lead were, however, | number of speakers maintaining that the steam 
super-conductive when subjected to radio waves | condensed on the tubes in the form of separate 
of a frequency of 10? per second. With films of tin drops which ultimately coalesced and fell off. It 
about 10-3 em. to 10-* cm. thick, the transition | may be of interest, therefore, to draw attention to 
temperatures were the same with alternating | some recent work on the subject. This is set out 
currents of frequencies up to 10? as with direct-|in a contribution to the December, 1933, issue of 
current, but films of tin less than 2 x 10-5 cm.| Mechanical Engineering (the publication of the 
| thick did not exhibit super-conductivity at tempera-| American Society of Mechanical Engineers) of a 
| tures as low even as 2 deg. C. absolute. Professor | paper entitled “ Drop versus Film Formation,” by 
E. F. Burton and his co-workers at Toronto had | Mr. J. O. Jeffrey and Mr. J. R. Moynihan, of Cornell 
recently discovered that films of tin, plated on both | University, U.S.A. The paper describes laboratory 
|sides with copper or nickel, were not super-conduc- | experiments on a Muntz-metal condenser tube, | in. 
| tive at the lowest temperatures, unless the thickness | in external diameter by 18 gauge, which had been 
|exceeded 30 x 10-* cm. The transition tempera- in service for some twenty-five years, and which was 
tures of wires or films of super-conductive metals | tested “‘ as received” and also after being treated 
| fell gradually as the currents were increased. in various ways. The paper is illustrated by some 
interesting photographs of both drop and film 
formation, and is suggestive in several ways, but 
| only some conclusions arrived at in it can here be 
given. It is stated that steam condenses on the 














NOTES. 


Tue Design or CoasTAL VESSELS. 


Tuat tests on models can be as useful to the 


tubes in drop formation as long as the tube is 
“commercially ’’ clean, which formation it is 





| designers and builders of coasters as to those who 
lare concerned with the construction of larger) 
| vessels was demonstrated to those members of the | 
|Coastal Trade Development Council who visited | 
the National Physical Laboratory on Tuesday, | 
April 24. A model of a small motor coaster of a | 
type particularly useful for general trading in shallow 
waters and fitted with an electrically-driven pro- | 
pellor, so that the power consumed, engine revolu- | 
tions and other relevant data could be determined 
at various speeds, was shown. It was pointed out 
that the vessel had been designed on the lines | 
indicated by these tests and that as a result the | 
speed had been increased by about 4 knot without | 
any addition to the power consumed, but with an 
improvement in her seaworthiness. When com- | 
pleted the ship will be 130 ft. long and 24 ft. 6 in. | 
broad and as her draught will only be 8. ft. 6 in. | 
she will be capable of carrying cargo to inland ports. | 
She is in fact of a type in which great interest is | 
now being taken in view of foreign competition. | 
Another model shown was that of a fast twin screw | 
motor ship with a measurement capacity of 1,200 | 


suggested is determined by the presence of an 
impalpable layer of greasy matter. If this layer 
is removed by special means, making the surface 
**chemically”’ clean, the condensate assumes the 
film formation, with a consequent decrease in the 
value of the transfer coefficients. This is, how- 
ever, an unstable condition, the slightest con- 
tamination of the surface causing a reversion to 
drop condensation. In practice, it is suggested 
that, as the “commercially ”’ clean tube becomes 
covered on the outside with a layer of oxide or 
inpurities deposited by the steam, the condensation 
gradually changes from drop to film form. It is 
concluded, therefore, that it appears to be more 
important to keep the tube “ commercially” clean 
on the steam side than on the water side. To what 
extent these findings are supported or invalidated 
by the somewhat limited range of the experiments 
is a matter for investigation by those most nearly 
concerned, as is the existence or absence of a stable 
water film when the lower tubes are bombarded by 
a downpour of water from the upper ones about, as 





* See ENGINEERING, page 159 ef seq. ante, 
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Mr. Guy put it, ten times as heavy as a severe rain- 
storm. At all events it is apparent that the actual 
mode of formation of the condensed steam is a 
matter of more importance than may be considered 
at first sight. 


Tue InstirvuTion or MINING AND METALLURGY. 


The revival of mining, but more especially, of 


gold mining, owing to the high price to which gold 
has risen, was the subject of a good deal of optimism 
at the dinner of the Institution of Mining and 
Metallurgy, held on Wednesday, April 25. The 
topic formed the main theme of Mr. F. H. Hamilton 
in proposing the toast of the Institution. In 
the course of his remarks, Mr. Hamilton said that 
things looked better to-day than they had for a 
long time, but it was still too early to say that 
we were on the high road to recovery. He thought 
gold mining was bound to advance for many years, 
for gold was bound to continue to be the basis of 
our monetary system, although some thought it 
might become merely a commodity of limited use. 
The Empire produced about 70 per cent. of the gold 
output of the world. The whole of South Africa 
and Australia were involved. Why should people 
spend time in attempting to make gold unprofitable 
when something like 3 millions of people in the 
Empire were directly dependent upon the industry ? 
He regarded gold as the only possible standard. 
The Institution had attained a position without 
challenge in the mining world and was gradually 
creating a very high standard of practice. In 
response to the toast, Mr. G. W. Gray, the president, 
stated that there was evidence inside the Institution 
that a definite revival had set in. In 1931 they 
had a long list of names on their employment register. 
In 1933 there were three times as many inquiries 
for suitable men as there were in 1931, and the 
early months of this year had again showed three 
times as many inquiries as the whole of 1933. He 
would remind his audience that after the Empire 
Mining Conference there was a suggestion that there 
ought to be a suitable centre for mining engineers 
in London. The scheme fell through because 
of the world depression, but he suggested that 
the time was ripe for its reconsideration. An appeal 
might be made for support, but the membership 
of the Institution was out of all proportion to such 
a scheme and he thought the wealthy mining com- 
panies who had benefitted so much by the work of 
their members, might be asked to help. About 
150,0001. would be required. The companies he 
referred to had a registered capital of between 
150 and 200 millions, and paid about 20,000,000/. 
in interest, so that the sum they had in mind 
was very small, comparatively. The toast of ‘* Our 
Guests ’’ was proposed by Sir Harold Carpenter, 
president-elect, and was replied to in happy terms 
by Sir Richard Gregory and Mr. H. T. Tizard. 


Evecrriciry Suprpty LeGisiation. 

The Electricity Supply Bill which passed the 
Committee stage in the House of Lords on Monday 
is mainly concerned with making the work of the 
Central Electricity Board more flexible in certain 
directions. The first clause empowers this body 
to make arrangements with the owners of non- 
selected stations, so that the manner in which the 
station is operated can be controlled and the 
method by which it ceases to be used can be regu- 
lated. The terms of payment to the Board by the 
undertakers, and to the undertakers by the Board, 
are also legislated for, with the proviso that the 
Board must not supply direct, and that the ap- 
proval of the Commissioners must be obtained 
before any agreement that has been reached 
is put into effect. A second section amends 
Section 11 of the Electricity (Supply) Act of 1926, 
and gives the Board power to supply at prices 
and on conditions other than those fixed in that 
section, once again with the proviso that there 
shall be no direct supply. Section 3 amends 
Section 12 of that Act with regard to charges, while 
Section 4 enables the Board to supply railway 
companies directly, provided that supply is for 
traction purposes only and that where the point of 
supply is within the area served by a selected station, 
the consent of the owners of that station shall be 
obtained. The restriction with regard to the 





energy being used for traction may be abated with lst that an immediate housing survey should be 
the consent of the Minister of Transport either | made by all local authorities, and that delays in 
generally or in a particular case, but their Lord- | procedure caused by the local enquiry and arbitra- 
ships expressed some concern as to the effect of tion should be reduced by the appointment of 
this on the mining industry. expert inspectors. Unless, however, slum clearance 
operations are undertaken on a much larger scale 
THE Wor.ip’s SuippvinpInc aNp MarinE ENGI-| than present limitations allow, there is no likelihood 
NEERING. of the task being finished within a reasonable time. 
The upward tendency which has been observable, The establishment of a National Executive Autho- 
since the beginning of 1933, in the quarterly totals "ty, with power to plan on a national scale, is 
of the gross tonnage of the merchant ships under therefore proposed and, as a preliminary, the 
construction, is accentuated in the figures recently calling of a representative conference to decide on 
published in the shipbuilding returns of Lloyd's the means of bringing such a plan into being. 
Register of Shipping for the quarter ending Further, it is emphasised that slum clearance, 
March 31. The returns, which are concerned with | Teconditioning and converting cannot of themselves 
vessels of 100 gross tons and upwards only, show | 4ttain the end aimed at, but must be accompanied 
that 107 ships aggregating 481,440 tons were under bY the building of large numbers of new houses. 
construction in our shipyards on March 31 last, 
compared with 90 vessels, making together 331,541; MODEL EXPERIMENTS ON TIDAL 
tons on December 31, 1933, and 68 ships totalling | ESTUARIES. 
252,401 tons on March 31, 1933. Moreover, 203,012! ayong the many debts which the engineer owes 
tons of shipping were commenced during the three | 4 Osborne Reynolds is the method of investigating 
months under review, representing an increase Of | 4:4.) estuaries by means of scale models, which 
128,311 tons over the corresponding total for the | were used by him at the Manchester University in 
previous quarter. On the other hand, only 34,839 | ..nnection with the Mersey Estuary in 1885, 
tons were launched during the March, 1934, quarter, Mentioning this in a lecture entitled “Tidal 
against 65,274 tons during the last three months | potuaries : Forecasting by Model Experiments,” 
of 1933. The position abroad has also improved ; | delivered before the Royal Institution on Friday, 
there were 597,731 tons of merchant shipping under April 13, Professor A. H. Gibson, D.Sc., M.Inst.C.E., 
construction in foreign shipyards on March 31 last. | ..54 that the early work on the Mersey Estuary was 
as compared with 425,736 tons on December 31.) fjiowed by an investigation into the use of such 
1933. The present is the highest quarterly total models, in which Reynolds co-operated with a 
recorded since September, 1932, and constitutes also | p,itish Association Committee in 1888. The Com- 
the first increase of any consequence since June, | jittee’s experiments were mainly devoted to the 
1990. The sea tal Senmage of the shipping commenced | .xamination of the behaviour of models of some 
absond during the first these months of the present hypothetical estuary of symmetrical shape made 
year was 258,048, an increase of 188,088 tons over | ¢, different scales. As a result of the investigations, 
the figure for the last quarter of 1933. Only 51,263 ‘the Committee reported, in 1891, that “ it would 
tons, however, were launched during the March, | ..0m_ therefore, that, by carefully observing certain 
1934, quarter, a decrease of 58,401 tons compared precautions, the method of model investigation may 
with the previous three months. Among the leading now be applied with confidence to practical 
foreign shipbuilding countries, Japan retains first problems.” 
place with 122,590 tons, France remains second In the course of his lecture, Professor Gibson 
with 103,188 tons, Germany now moves up to third | ted that few investigations of the kind referred 
place with 82,650 tons, while Holland and Denmark| ;,, pad been carried out between 1890 and 1926. 
are fourth and fifth with 51,315 and 51,140 tons | .4.4 those that were made were attended with but 
respectively. All these countries are responsible little success, owing generally to the use of an 
for increased totals. The aggregate horse-power of unsuitable scale for the model or to the failure to 
marine engines, either under construction or installed reproduce some important factor correctly. It was 
on board vessels on March 31, 1934, was 1,295,025. | necessary for any scale model in which fluid motions 
This was made up of 112,958 i.h.p., the total for wee involved not caly to ensure geometrical 
reciprocating steam engines ; 513,848 s.h-p. repre- | similarity, but also for the velocities to be so related 
senting steam turbines; and 668,219 i.h.p., the | 4, corresponding velocities in the original that all 
aggregate for oil engines. Great Britain and corresponding forces were in the same ratio. The 
Ire sland occupied first place with 560,725 h-P-+| model and its original were then dynamically 
France was second with 204,660 h.p., Japan was | similar, and all lines of flow and wave formation 
third with 124,860 h.p.. Holland fourth with| would be similar. The speeds in the model and in 
95,580 h.p., Germany fifth with 91,802 h.p., and the original at which this condition was satisfied 
Sweden sixth with 51,242 h.p. All other countries | yore called corresponding speeds. In the case of 
were responsible for less than 50,000 h.p. a tidal model, the correct propagation of the tidal 
wave was an all important factor. The velocity 
of propagation of such a wave was proportional to 
In January, 1932, the Royal Institute of British | the square root of the depth of the water, so that 
Architects appointed a committee, under the| the times required for the wave to traverse corre- 
chairmanship of Major Harry Barnes, to elucidate | sponding distances in the model and in the estuary 
the difficulties that might be encountered in carrying | would be proportional to the horizontal scale ratio 
out a comprehensive slum clearance and rehousing | and inversely proportional to the square root of 
scheme. Considering the magnitude and complica- | the vertical scale ratio. 
tions of the task, it is not surprising that the report} When constructing a river or estuary model, it 
has only just been issued, nor that the ground was seldom possible to adopt the same scale for 
covered is very wide. Slum clearance proceeds by | both vertical and horizontal distances. For the 
way of the demolition of unfit houses and the horizontal scale a common ratio was 1 in 8,000, 
rehousing of the displaced inhabitants. It must and a vertical scale of 1 in 200 might be used. This 
be accompanied by reconditioning and by converting, distortion of scale, Professor Gibson pointed out, 
so as to reduce the number of families residing in was common in nature, small streams flowing 
any one house. As regards the last two points, the through alluvial ground having much steeper side 
committee support the view of the Moyne Com- slopes and gradients than large rivers of similar 
mittee that it is necessary to transfer a number régime in similar ground. In a very large river, 
of houses, in what are tending to become slums, from | such as the Mississippi, the maximum depth would 
private ownership to that of bodies whose financial rarely exceed one-hundredth of the maximum 
resources will enable them to maintain the/| width, while in a small stream in similar ground 
structures in a condition demanded by present-day | the ratio of depth to width would seldom be less 
standards. Slum clearance is considered from the than 1 in 5. 
two aspects of what can be done under existing; A criticism often levelled at the use of tidal and 
powers and in relation to replanning. As regards the | river models was that the grain size and textual 
former, it is suggested that clearance areas and other roughness of the bed material would not be reduced 
land should be acquired by agreement, rather than in the same proportion as the remainder of the 
by compulsory purchase, that as many schemes as| model. This criticism, however, appeared to be 
possible should be proceeded with at the same! due to two misconceptions: firstly, the resistance 
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to flow was almost entirely due to eddy formation 
by curves and irregularities in the sides and depth, 
the effects of which were overwhelmingly greater 
than that of a change in the roughness of the 
surface. The second misconception was that because 
the current velocities were reduced in the model, 
the size of particle which they would move was also 
correspondingly reduced. This overlooked the fact 
that a given mean velocity of flow has a much 
greater scouring effect in a shallow channel than 
in a deep one. Investigators of the problems of 
silt and scour in rivers and canals had found that 
channels of similar cross-section but of different 
sizes and having the same bed material were subject 
to similar scour if the mean velocity were propor- 
tional to d°°5 when d was the depth. This, however, 
was the ratio of velocities adopted for purely 
dynamic reasons in tidal models, and it would thus 
appear that materials of approximately the same 
grain size and density as comprised the moving 
sand banks in an estuary should be used for the 
model. Actually, Professor Gibson said, the deter- 
mination of the best material and grain size was 
a matter forexperiment. In the preliminary tests on 
a model of the Severn Estuary made at Manchester, 
twelve different bed materials were tested, ranging 
in density from pumice to emery, and in size from 
much finer to much coarser than that in the estuary. 
The best results were obtained with a silica sand 
having a mean grain diameter of 0-007 in., which 
was about 25 per cent. finer than the sand in the 
estuary. 

Continuing, Professor Gibson mentioned that 
many estuaries carried in suspension a considerable 
amount of silt of a colloidal nature, which tended 
to coagulate and to be deposited where the fresh 
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river water met the salt water from the sea. In 
order to ensure that this should be deposited at | 
the same place in the model as in the estuary, it 
was necessary to reproduce in the correct ratio the 
coagulating effects of the sea water. The matter, 
the lecturer explained, was complicated by the 
fact that while the ratio of the distance through | 
which a given particle had to sink through corre- 
sponding depths was equal to h/H, the corresponding 
times in which this had to take place were in the 





a, 








ratio = a/ ; . It followed that the actual rate of 
fall of a particle in the model should be greater 


than that in the estuary in the ratio nt . r J Ly 


This greater rate of fall could be produced by 
increasing the size of the particles, by using silt 
of greater coarseness or by employing some more 
effective coagulating medium than the salts in sea 
water. In the lecturer's models colloidal silt from 
the estuary itself had always been used with alum 
solution as a coagulant, experiments having been 
carried out in each case to determine the exact 
concentration of the alum solution to give the 
correct rate of deposition in the model. 

Professor Gibson then illustrated the general use 
and method of operation of tidal models with 
reference to one made in the engineering laboratories 
at Manchester University, to investigate the prob- 
able effect of a proposed tidal power barrage across 
the Severn Estuary. The model had a horizontal 
scale of 1 : 8,500 and a vertical scale of 1 : 200, and 
it was constructed in accordance with a survey of 
the upper estuary made in 1849, with Admiralty 
charts of the lower estuary of about the same period, 
and with some tidal observations at various points. 
These were supplemented, in 1927, by investigations 
of the Hydrographic Department of the Admiralty, 
which enabled the general configuration of the 
estuary at two times, 78 years apart, to be compared. 
These two surveys were used in the calibration of 
the model. In the model, the flow and ebb of the 
tides was produced by the rise and fall of a plunger 
in a tide box located at the seaward end of the model, 
and the mechanism and form of the plunger were 
adjusted by trial and error until the correct tidal 
curves were obtained at the seaward end. As the 
tidal wave advances up the estuary, considerable 
change takes place in its height and form, and these 
changes were closely reproduced in the model. As 
previously mentioned, tests on twelve materials 
were carried out to ascertain the one most suitable 
for the bed. For each test the bed was moulded to 
the 1849 survey and was examined after the number 
of tides corresponding to a period of 78 years had 
been allowed to ebb and flow, that material being 





selected which brought the bed into the closest 
agreement with the 1927 survey. 

The tests to determine the effect of the barrage 
were carried out in pairs. In the first test of each 
pair, the bed was moulded to represent the 1927 
contours, and tests were carried out without the 
barrage for periods corresponding to 10, 20, 30, &c., 
years. The bed was then re-moulded to the 
original state and the test repeated with the barrage 
in position, the bed being examined at the same 
intervals as before. 

The complete results of these experiments were 
embodied in an Appendix to the Report of the 
Severn Barrage Committee of the Economic Advisory 
Council, but Professor Gibson stated that the work 
had given information regarding the probable effect 
of the barrage on the configuration of the estuary ; 
the tidal levels; the siltation in the tidal basin ; 
the potential power output; and the problem of 
flooding which could not have been obtained in 
any other way. He also showed a number of slides 
illustrating the construction of the model, and show- 
ing the close agreement between the model experi- 
ments and the actual estuary with respect to tidal 
flow, form of bed and other features. 

In the concluding portion of his lecture, Professor 
Gibson said the successful use of a tidal model 
depended largely on its being of a suitable scale, 
which should be the largest permissible, and on the 
possibility of reproducing with reasonable accuracy 
the physical factors tending to produce movement 
of the bed material. The horizontal scale, he said, 
should not be less than 9 in. to the mile, and the 
vertical scale might be 1: 214. It was not possible 
to reproduce in a model the effects of violent gales, 
but those of prevailing winds could be reproduced by 
means of fans adjusted so as to produce surface waves 
of the required height. Coast erosion was also 
difficult to reproduce, but in spite of the difficulty, 
experiments now in progress on a model of the Ran- 
goon Estuary by Sir Alexander Gibb at University 
College, London, showed that it could be done. 
In this model the effects of the monsoon gales were 
also being reproduced, and the work probably re- 
presented the most remarkable investigation of this 
type yet attempted. 

Finally, Professor Gibson quoted the words used 
by Osborne Reynolds at the end of a paper on Tidal 
Models, read before the International Navigation 
Congress at Frankfort-on-Main, in 1888. Reynolds 
said: “I have called attention to these results 
because this method of experimenting seems to 
afford a ready means of investigating and determin- 
ing beforehand the effects of any proposed estuary 
or harbour works ; a means which, after what I have 
seen, I should feel it madness to neglect before 
entering upon any costly undertaking. ” 





EXTENSION TYPE VERTICAL 
BORING AND TURNING MILL. 


A NOTABLE addition to the range of large boring and 
turning mills, manufactured by Messrs. George Richards 
and Company, Limited, Broadheath, near Manchester, 
is the machine shown in the accompanying illustration. 
This is a vertical boring and turning mill of the exten- 
sion type, that is, its capacity can be increased by the 
addition of another part. The main structure of the 
machine resembles that of an ordinary vertical boring 
and turning mill, in that a cross beam capable of 
vertical movement carries a pair of cutting tools cap- 
able of horizontal movement, the work being rotated 
under the tools. There are, however, important 
differences. In the first place the columns carrying the 
cross beam are not fixed in relation to the work-table, 
but can be traversed along the bed. They are shown 
in the view given in their extreme rear position. This 
adjustment is provided to enable work of larger 
diameter than would go between the columns to be 
dealt with, and necessitates the provision of a beam, 
carrying a cutting tool, placed at right angles to the 
crossbeam. The work-table is 9 ft. in diameter, but 
is increased when large work is to be machined by a 
ring of 14 ft. in outside diameter. The capacity of 
the machine thus arranged becomes 16 ft. in diameter, 
the tool on the cantilever head being used. This head 
is readily removed and, when this is done, and the 
columns brought to their extreme forward position, the 
machine becomes, in effect, a boring mill of the ordinary 
type capable of taking work up to 10 ft. in diameter. 
The maximum height admissible under the crossbeam 
is 82 in., and under the tool holders of the standard 
heads on it is 72 in. The vertical traverse of these 
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tools is 48 in. The head on the cantilever beam has 
a total vertical traverse of 24 in. 

All three heads have 12 rates of feed which can be 
applied vertically, horizontally, or at an angle. In 
addition, there is a range of 12 specially fine feeds, 
which are independent of the standard range. These 
feeds are provided for such intermittent operations as 
parting off risers on castings. The heads on the cross- 
beam can also be given fine feed motion by means of 
the large handwheels shown. All three heads are 
provided with rapid power traverse in both vertical 
and horizontal directions. The machine is electrically 
driven, independent motors being used for raising 
and lowering the crossbeam, traversing the columns and 
rotating the work-table. The motor for the latter 
purpose is situated in the base of the machine at the 
back. 

A range of 12 table speeds is provided through a 
gear box, the maximum and minimum speeds being 
12-311 r.p.m. and 0-886 r.p.m. respectively. The gear 
box is controlled from the pedestal seen in the fore- 
ground of the illustration, whilst the motors have push- 
button control, not shown, arranged in convenient 
positions. The whole control is simple and centralised. 
Access to the upper mechanism is provided by a plat- 
form at the level of the girder connecting the tops of 
the columns. A characteristic of the machine its 
massive construction. The cantilever beam, in parti- 
cular, is very stiff and of great depth at the rear, so 
that there is no tendency for the head to tilt under 
heavy cuts. The gearing, including the large spur 
ring of the table, is of steel throughout. Lubrication 
is effected by a mechanical lubricator operated from the 
main gear box. This lubricator supplies oil to all the 
main transmission bearings, as well as the table bearings 
and spindle. When the oil reservoir has been filled 
the lubricator continues to function without attention, 


LETTERS TO THE EDITOR. 
AN ALTERNATIVE ATOM. 


Epiror or ENGINEERING. 


18 








To THE 
Str,—Dr. Tutin’s most ingenious alternative atom 
reviewed in your leading article of April 20 (page 461, 
ante) is of great interest to electrical engineers, offering, 
as it does, explanations of electrical processes thatare at 
present obscure. There seems to be no reason to doubt 
its stability, but I write to suggest that critical evidence 
for the theory might possibly be obtained by the 
scattering of a beam of fast electrons or a particles 
by atomic nucleus. The available experimental 
evidence is not very satisfactory ; there are anomalous 
ind unexplained differences between the older theory 
and observation. The theory of atomic collisions as 
stated in the excellent monograph by Mott and Massey 
does not appear to rule out the new configuration on 
any general grounds, but the reasoned opinions of those 
who have made a special study of this subject will be 
awaited with interest. 


an 


Yours faithfully, 
W. M. Tuornton. 
Armstrong College, Newcastle-upon-Tyne. 
April 25, 1934. 





STANDARDISATION IN INDIA. 
ro 

Sir,—I have received the following communiqué 
from the Council of the Institution of Engineers (India), 
with the request that it may be given as much publicity 
in this country as possible. 

“ The attention o, the Council of the Institution of 
Engineers (India) has been drawn to an article written 
in London and published in one of the Indian papers 
dealing with the subject of British Standard Specitica- 
tions. The article deplores the absence in India of an 
Indian Standard Association. 

‘The Council desires to draw attention to the fact 
that ever since its inception in 1920 the Institution of 
Engineers (India) has been acting the Indian 
Section of the British Standards Institution Committee, 
which examines Draft Specifications and after taking 
specialist advice, if necessary, reports to the British 
Standards Institution. 

* The observations and recommendations submitted 
by the Institution of Engineers (India) have invariably 
received the most careful consideration by the British 
Standards Institution and many important provisions 
suggested by the Institution of Engineers (India) have 
been embodied in the final issue of the British Standards 
Institution Specifications.” 

Ll am, yours, &c., 
Grorcr BRansByY WILLIAMS, 
Representative Member of 
the Council of the Insti- 
tution of Engineers (Lndia) 
in England. 
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28, Victoria-street, 8.W.1. 
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Norr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange for “fine foreign” and “* standard” metal, respectively. 
for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 
The price of quick- 


silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 


25-H.P. EIGHT-CYLINDER TOURING 
CAR. 


Owners of cars in the luxury class, such as large 
limousines, expect an extremely high performance, 
a speed of well over 60 m.p.h. being demanded in com- 
bination with luxurious riding, silence, a high top- 
gear performance, easy handling at low speeds, reliability 


and economy. The selection of the most suitable 
engine to meet these extensive requirements demands 
extremely careful study, and it is interesting to note 
that Messrs. The Daimler Company, Limited, of 
Coventry, have chosen a straight-eight model for 
their new 25-h.p. car in this class. This choice is of 
particular significance in view of the fact that the 
company have had an exceptional experience in the 
design of high-class touring cars with both six-cylinder 
and twelve-cylinder engines, and it may be mentioned, 
in passing, that their decision to fit an eight-cylinder 
engine brings their policy into line with that of the 
majority of manufacturers of similar cars abroad. The 
new car has a wheelbase of 11 ft. 104 in., and has 
ample space to accommodate luxurious bodies of 
the saloon or sports types. About two years 
have been occupied in its development, and as it has 
been thoroughly and drastically tested on the most 
severe roads, both in this country and on the Continent, 
purchasers have every assurance that it will fulfil the 
high claims made by the makers regarding its reliability 
and performance. 

The cylinder bore is 72 mm. (2 4} in.) and the piston 
stroke is 115 mm. (4$ in.). The capacity is, therefore, 
| 3-75 litres (230 cub. in.), and the R.A.C. rating 25-7 





h.p. The maximum speed of the engine is 4,000 r.p.m., 
and it develops over 90 brake horse-power at 3,600 
r.p.m. The cylinder head is detachable, and overhead 
valves are employed, operated by push rods and rockers 
from the camshaft mounted in the crankcase. The 
camshaft is driven by chain at the rear end of the 
crankshaft. The cam contours are of the special 
Daimler form, to give quiet operation, with a larg: 
tolerance in the tappet clearance. The carburettor is 
of the dual down-draught type, arranged to supply 
the cylinders in two groups, the four central cylinders 
forming one group and the four outer cylinders the 
other. In view of the recent researches on cylinder 
wear, it is interesting to note that the carburettor is 
arranged to give a full-power performance straight 
from a cold start. The pistons are of heat-treated 
high-silicon aluminium alloy, having a low coefficient of 
expansion. The crankshaft is of the nine-bearing type. 
and is fully balanced with integral balance weights. 
It is fitted with a vibration damper. The crankshaft, 
camshaft, and overhead valve-gear bearings are 
pressure fed by a submerged gear pump, and initial 
lubrication is provided for the pistons and tappets to 
ensure an adequate supply of oil when starting from 
cold. 

As regards the transmission, a Daimler fluid flywheel 
is employed in conjunction with a pre-selective epicy cli 
gearbox, the car following standard Daimler practice in 
this respect. The rear axle is of the semi-floating type. 
with a bevel differential carried in an aluminium 
casing with tapered steel tubular extensions. Th¢ 
final reduction gear is of the worm type, giving a ver) 
low rear floor and body height. The front axle is made 
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as light as possible, to improve the front epringing. | 
The steering gear is of the cam and lever type, with a 
19-in. diameter steering wheel. A flexible spring 
shackle is employed on the gear to eliminate shimmy 
and road shocks. Light steering is ensured by the 
provision of ball and roller-bearing axle pivots. The 
springs are of the semi-elliptic type, the front springs 
being 38 in. long and the rear springs 56 in. long. 
Self-lubricating graphite bronze tips are fitted. Mech- 
anical foot brakes are employed, with a Dewandre servo 
motor to prevent over-application in an emergency. 
The Daimler patented compensator is fitted between 
the front and rear brakes, with single-point simul- 
taneous adjustment to all brakes. The frame is of 
channel section, exceptionally low in front and upswept 
at the rear. The front end is of box section, and 
tubular cross-members are employed. A stabiliser is 
fitted to prevent radiator and wing movements on 
rough roads. A unique feature of the chassis is a 
scuttle-type dash and toolbox incorporated as part of 
the frame, giving great stiffness at a point where it is 
frequently lacking. A speed of 75 m.p.h. is stated to be 
easily attainable with a full limousine body. 








THE PROGRESS OF AUTOMOBILE 
ENGINEERING.* 
By Sir Henry Fow er, K.B.E., D.Sc., LL.D. 


Tue automobile industry is the fifth in point of size 
in this country. In 1928 the steel used for automobile 
production in the United States of America exceeded 
6,000,000 tons, or 18 per cent. of the whole production 
in the country. Much of it was alloy or special steel, 
and the total was considerably higher than that used 
on the whole of the railways. The industry is one 
of the greatest consumers of rubber, cotton and light 
alloys, whilst many scientists are employed in working 
out the problem confronting it in the production and 
utilisation of its fuel, and engineers in overcoming 
practical engineering problems in the mechanism used. 
The automobile, as we understand it, is a vehicle which 
is self-propelled and which runs, not on a track specially 
prepared for it, but on the ordinary road used in general 
by all types of vehicles over the whole of its surface. 

When the question of self-propulsion of a vehicle on 
an ordinary road came to be considered, the question 
of steering from the vehicle itself and afterwards of 
suitable springing to prevent excessive shock, had 
to be considered. The two earliest examples of auto- 
mobiles were tried on ordinary roads, and it is interest- 
ing to note that these vehicles are still in existence 
and indicate, as is natural, the very great improve- 
ments which have been made since they were devised. 

The first vehicle was that of Cugnot, and was built 
in 1769, and it, or another built at practically the same 
time, is in Paris. The second vehicle was built by 
William Murdoch, the craftsman and inventor who 
worked for Matthew Boulton and James Watt. The 
one at present in existence was probably the second of 
three which appear to have been built, and was probably 
made in 1786 whilst Murdoch was in Cornwall. It is 
known to have been run on the roads there, and 
although so small (it is only 1 ft. 6 in. long), to have 
been so fast that Murdoch could not keep up with it. 

The first practical automobile may be said to have 
been the steam omnibus produced by Richard Tre- 
vithick in 1802. Certain writers have said that the 
work of Murdoch led to no practical results, but it 
should not be forgotten that in 1786, when Trevithick 
was seventeen years of age, Murdoch was engaged on 
the engines of mines of which Trevithick’s father was 
manager. Probably because of the state of the roads, 
however, after having carried passengers in a *bus in 
London, he turned his attention to transport on rails. 

Progress was slow, however, although between 1823 
and 1840 very many patents were taken out for 
vehicles to be propelled by steam engines on the 
common roads. Much work was done in this country, 


tribute to the British engineer of the time that we 
should not allow to be forgotten. Finally, in 1865 an 
Act of Parliament was passed that placed on mechanical 
road traction such restrictions that, except for heavy 
agricultural vehicles, it ceased to be used on the roads. 

It has often been said that these Parliamentary 
restrictions were a very great blow to British engineer- 
ing. They undoubtedly stifled, to a very large extent, 
engineering research and experiment in the direction 
of mechanical road traction in this country. It is 
interesting to note, however, that this method of 
traction did not progress rapidly in any country until 
improved methods of movable means of power pro- 
duction were available. This came when Otto, in 
1876, independently invented and applied the cycle 
theoretically proposed by Beau de Rochas in 1862, 
and Daimler took the matter still further forward in 
1883. Daimler gave us the high-speed engine which, 
with the help of the much stronger alloy-steels, in the 
development of which we owe so much to our member 
Sir Robert Hadfield, give so light a power unit. 

It is not suggested that progress would not have 
been made without the internal-combustion engine, for 
one cannot forget the small handy steam runabouts of 
American design, the Serpollet cars with flash boilers 
of the early nineteen hundreds, and the steam lorries 
we have still with us. There is, however, no question 
that the work of Daimler gave us a handy and con- 
venient power unit, and one which has changed and 
is changing our lives and methods of living as the 
railway did a century ago. 

It is to be regretted that it was at the time when 
Daimler engines became available that our engineers 
were debarred by our legislative restrictions from 
taking part in the early development of the motor 
vehicle, which now plays such an important part. 
The outstanding personality was M. Levassor of MM. 
Panhard and Levassor, who had purchased the 
Daimler patent rights for France. He devised and 
built a car with the engine in the position generally 
adopted to-day, and utilised a clutch and gear box, 
a transmission system which until recently has been 
universal, fitting a differential gear to the transverse 
shaft, from the ends of which chains drove the rear 
wheels. Levassor placed the engine, as we do at 
present, in front of the car, with the axis of the crank 
shaft lying parallel to the sides of the chassis. In June, 
1895, he won the Bordeaux-Paris race of 735 miles at an 
average speed of 15 miles per hour. I do not wish to 
neglect to record the work of Benz of Mannheim or of 
Knight, Butler and others of this country, but experi- 
ence has shown the sound judgment of Levassor. 

It is perhaps from this point that one should en- 
deavour to summarise the progress which has been 
made, particularly in this country. Nothing could 
be done practically until the restrictions imposed by 
the Act of 1865 were relaxed. After considerable 
agitation these were removed by the Locomotives on 
Highways Act of 1896, which, whilst allowing of con- 
siderable freedom, imposed an unladen maximum 
weight of 3 tons and a speed of 20 miles per hour. It 
was soon found that for practical commercial vehicles 
only a light load could be carried on so low a tare, and 
this was increased to 5 tons, largely due to the experi- 
ence gained at the trials held by the Liverpool Self- 
Propelled Traffic Association in 1898, 1899 and 1901. 
The Liverpool Self-Propelled Traffic Association trials 
in 1898, 1899 and 1901 were confined to commercial 
vehicles, and with the exception of two Milnes-Daimler 
1}-ton German vehicles driven by internal-combustion 
petrol engines of 10 h.p., which took part in the 1901 


is difficult. Many arrangements have been devised 
to introduce a third axle, with or without an articulated 
chassis. One of the most successful methods is the 
rigid-framed six-wheeled vehicle introduced by the 
War Office in 1925.* This arrangement has proved 
very successful on many ordinary commercial vehicles. 
On rough ground across country the arrangement 
allows the vehicle to give very satisfactory service, 
for contact of all four driving wheels with the gound 
is assured. 

There are several makes of vehicles with more than 
the conventional two axles. Messrs. Scammell Lorries, 
Limited, who have long specialised in vehicles to carry 
heavy loads, introduced two new types at the Commer- 
cial Motor Show last autumn.f One of these was a 
rigid six-wheeler and the other an eight-wheeler. 

The Associated Equipment Company have brought 
out an interesting vehicle ; to make it possible to carry 
a heavier load, eight wheels have been provided. The 
previous two wheels in the front have been duplicated, 
and all four wheels steer. 

An ingenious method has been devised, which has 
been given the name of the “ Mechanical Horse,” by 
Karrier Motors. It consists of a three-wheeled tractor, 
which was originally made narrow enough to allow 
of the rear wheels passing between the front wheels 
of an ordinary horse lorry, although it is now made 
somewhat wider. The tractor has one leading wheel, 
which steers, the rear axle driving. By the provision 
of duplicate trailers, the tractor can be more regularly 
employed. Loads of from four tons to six tons can be 
carried. 

As the result of one of the conferences of Colonial 
Statesmen in London, the Government in 1927 set up 
the Oversea Mechanical Transport Directing Com- 


| mittee, with the object of investigating motor transport 
| for undeveloped parts of the Empire. Its share in the 


progress of automobile engineering lies in its having 
produced two motor units to carry net loads of 15 tons 
with a maximum axle load of three tons, one of 
which has been operating for over a year on the Gold 
Coast, whilst the other is just commencing a trial in 
Australia. The earlier unit is operated by a petrol 
engine, this fuel being employed as in a trial of this 
description it was felt desirable to fit a power unit for 
which plenty of operating experience was available. 
The second vehicle, built last year, is driven by a 
130-h.p. Diesel engine of a well-tried-out make. The 
other particulars are similar, with alterations only in 
certain small details as the result of experience. The 
units each consist of an eight-wheeled tractor, which 
carries three tons of the load, and two trailers each 
carrying a load of six tons. The tractor is steered on 
the front and rear of its four axles. The trailers are 
carried on two 4-wheeled bogies, which are connected 
so that they track exactly with the tractor. This is 
achieved by the method of coupling the turntables 
carrying the bogies, and so the object aimed at by 
Joseph Gibbs in his patent of 1832 is achieved. The 
mechanism works extremely satisfactorily, and the 
marks of the tyres, even when a figure-of-eight is being 
made, show excellent tracking. These vehicles were 
designed under Mr. (Lieutenant-Colonel) Herbert 
Niblett, as was the rigid six wheeler already re- 
ferred to. 

Materials.—The improvement in materials available 
for automobile construction has assisted, amost equally 
with design, in the progress which has taken place. 
This is especially so in metals, and particularly in the 
steels, of which the greater portion of an automobile 
is constructed, although the part played by certain 
non-ferrous metals must not be overlooked. 





trials, all competing vehicles were steam-driven. 
Although numerous trials were carried out with | 
passenger vehicles before 1900, the most important | 
test of this description was the 1,000-miles trial organised 
by the Automobile Club (now the Royal Automobile | 
Club) in April-May, 1900. LEighty-three vehicles | 
entered and sixty-five started, and the route of 1,000 | 
miles was officially covered by twenty-three cars, 





very considerable success being achieved by steam 
coaches during the years mentioned, and the names | 
of Hancock, Gurney, Dance, Gibbs, Hills, &c., will | 
always be associated with ingenious arrangements | 
made to overcome many difficulties. Of the details 
then invented some have survived, for example, the 
chain drive and differential gear of F. Hills, and the 
radial-action all-wheel steering gear of Joseph Gibbs. 
Many coaches were built and performed public 
service for a time, but the antagonism of existing road 
services, the prohibitive road tolls, and the improve- 
ment of the newly-arrived railroad led to their gradual 
abandonment. The sympathetic findings of a special 
committee of the House of Commons in 1831 were 
not acted upon, and these steam coaches, some employ- 
ing steam pressure up to 200 lb. per square inch, gene- 
rated in ingenious boilers, gradually disappeared from 
the road. For ingenuity and resource they form a 





* The fortieth James Forrest Lecture, delivered before 
ys Institution of Civil Engineers, Tuesday, May 1, 1934. 
widged. 








whilst twenty-six others, or forty-nine in all, covered 
the route more or less satisfactorily and were exhibited 
at the close of the trials. The vehicles were chiefly of 
foreign origin or design. In nearly all cases the final 
drive to the rear wheels was by means of chains, 
although it is interesting to note that the Lanchester 
was fitted with a worm gear. The vehicles themselves 
were chiefly two-seater cars without wind-screens or 
other means of protection for the driver and passenger. 
It is perhaps in remembering this that we can gain the 
best idea of the progress which personal automobile | 
transport has made, especially when we remember the | 
roads as they were thirty years ago. | 
The wheel arrangement of commercial vehicles has 
materially changed in some cases. One point is/| 
always with us, and that is that for economic reasons 
it is generally desirable that the load carried should 
be the heaviest possible. For many years the use of a 
trailer allowed an increase in the net load drawn. 
Although this method is often convenient for long runs 
it has certain disadvantages, as reversing the vehicle 





Steels.—Faraday experimented with a variety of 
alloys of iron and steel about a century ago, whilst 
later Mushet dealt with certain alloys for tool steel, 
It must not be forgotten, however, that the first 
work leading to the research which has given us the 
alloy steels that mean so much to the automobile as 
we know it to-day was the work of Sir Robert Hadfield, 
who communicated its results to the Institution in 
1888, 1899 and 1903.t The work then started has 
been carried on by numerous other metallurgists, and 
has helped to give us a reliable automobile, compara- 
tively light, yet capable of withstanding the stress 
imposed by high speed, shock and vibration. It is 
impossible to deal more than briefly with one or two 
points here, but the use which has been and is being 
made of the various alloy steels has frequently been 
dealt with, and recently by Dr. W. H. Hatfield§ in 
a paper on‘ Steels for Automobiles and Aeroplanes.” 

t is to be regretted that the last issue of the British 








* Kuhne, Proc. Inst. Mech. Eng., vol. i, 1927. 

t See Encinzerina, vol. cxxxvi, page 499, (1933). 

t “*‘ Manganese Steel.’’ Min. of Proc. Inst. C.H., vol. 
xciii, page 1, 1888. “Alloys of Iron and Nickel.” 
Min. of Proc. Inst. C.H., vol. cxxxviii, page 1, 1899. 
“ Alloys of Iron, Manganese and Nickel.” Min. of Proc. 
Inst. C.E., vol. cliv, page 118, 1903. 

§ November, 1929. Joint meeting Iron and Steel 
dustitute and Institution of Automobile Engineers. 
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Standard Specification for Wrought Steels for Auto- 
mobiles is dated 1924 (No. 5005). It includes steels, 
however, that show the progress made up till that 
date, which can clearly be seen by the table of 
16 steels specified. The minimum ultimate strength 
of two of them is 100 tons per square inch. Dr. 
Hatfield, in the paper above referred to, mentions 16 
different steels, one containing as many as nine elements, 
each of which should impart useful properties to the 
steel, 

In the discussion on Dr. Hatfield’s paper, the motor- 
car manufacturers and the steel makers both showed 
a decided desire to cut down the number of classes of 
steela—mentioned in one case as being 28—and it is 
hoped that something in this direction may be achieved 
in the new British Standard Specification, which, it is 
understood, is now in preparation. Desirable as a move 
in this direction may be, it is to be trusted that it 
may not interfere with the research both in the labora- 
tory and in practice that has led to the wonderful 
progress in steel manufacture, which, if it has not been 
dealt with here in any detail, has undoubtedly resulted 
in the reliable automobile that we have at the present 
day. 

There are two or three steels which must men- 
tioned. The chief are perhaps the special steels now 
used for valves and valve seatings, which are non- 
scaling even when subjected to the intense heat of the 
exhaust gases. These steels must also have con- 
siderable strength at the high temperatures at which 
they operate. During the war, steels with a chromium 
content of about 13 per cent. were found very suitable 
for the valves of aero-engines under severe conditions, 
but more recently chromium-nickel-tungsten steels have 
given even better service in internal-combustion engines. 
The old difficulty of having to grind valves in frequently 
has largely disappeared. 

Trouble with gears is now unheard of, and although 
chrome-nickel steel was used for such parts at least 
thirty years ago, its steady development accounts for 
the improvement which has taken place. At one 
time it used to be said that all good automobile springs 
came from France, but largely due to the development 
of chromium-vanadium, silicon-manganese and silicon- 
chromium steels, no difficulty in providing such springs 
It may be said here that the use of the 
type of case-hardening known as “ Nitriding,”” which 
gives very intense surface hardness of over 1,000 
diamond hardness number, as compared with under 
900 with the best carbon-steel case-hardening, is often 
usefully employed. It necessitates the use of a steel 
having about 1} per cent. chromium and 1 per cent. 
aluminium. 

Light Alloys.—The of light alloys and the 
advantage of aluminium in reducing gross weight was 
very early recognised. It was first of all utilised for 
static parts such gear boxes, brackets, &c. As 
improvements in the physical properties of its alloys 
have been studied and appreciated, it is also used 
extensively for moving parts. 

During the same time the well-known alloy Duralu- 
min, consisting of aluminium with copper and small 
percentages of manganese and magnesium, was largely 
It can be readily forged. At the 
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now exists, 
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used. 


developed the well-known “Y” alloy, in which the 
copper was, as in Duralumin, about 4 per cent., the 
other constituents being about 2 per cent. of nickel and 
about 1-5 per cent. of magnesium. The general 
importance of these two alloys can perhaps best be 
appreciated when it is pointed out that the British 
Standards Institution have this year issued Specifica- 
tions (No. 522—1934, and No. 523—1934) for them. 

Naturally considerable work has been done with 
various other aluminium alloys, one of which 

contains nickel, iron, magnesium, silicon and titan- 
ium, as well as copper. The investigation of these 
various light alloys has led to an almost new technique, 
as their properties are affected not only by the changes 
which take place at room temperature (known as 
‘age hardening "’), but also by those occurring when 
they are reheated at certain temperatures for fairly 
prolonged periods (precipitation heat treatment). 
The alloys mentioned, w sich can be readily forged, are 
only slowly being adopted for certain parts for which 
they seem to be particularly suitable, such as various 
moving parts, and especially connecting rods. At the 
very high speed at which an automobile engine runs, 
any lightening of these parts is of great importance. 
Apart from the light alloys already mentioned there is 
a series of aluminium-silicon alloys, many of which are 
of great use. 

The progress made in the utilisation of aluminium in 
automobile engineering was slow at first. The same 


can be said with regard to a later new-comer, mag- | 


nesium, which has a specific gravity of only 1-74, or 
about two-thirds of that of aluminium. This is much 
more generally used in Germany than in this country. 

Tyres.—The question of roads, if not especially in 
their connection with the progress of automobile 
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engineering, was dealt with so excellently in the James 
Forest Lecture of 1929* that one appreciates that 
they play at the present time a much less important 
part in automobile engineering than they did in the 
past. Connection between the road and the vehicle, 
namely, the tyre, must, however, be dealt with. One 
of the arguments at the beginning of this century in 
favour of the employment of rubber tyres, in spite of 
their cost, was that they made so great a saving in 
the amount spent on maintenance of the machinery. 
One of the greatest steps in the progress which has 
been made is the development and practically universal 
adoption of the pneumatic tyre. The arrangement 
of enclosing the air in a sealed rubber tube, which was 
protected by an outer cover, was adopted from the 
early stages. 

Perhaps the progress of the tyre can best be shown 
by quoting a statementt made in 1906, in which it 
was said that tyres cost ‘ perhaps five or six times 
what the fuel cost per mile run.” This seems a very 
remarkable figure, even when the advance in the price 
of petrol and fall in the price of rubber is considered. 
In 1919 a mileage of 3,000 was looked upon as a good 
one, whereas now one expects more than five times 
that amount, and tyres to-day probably cost less than 
one-quarter of the cost of fuel. As the result of 
research, improvements have taken place in the choice, 
mixing and compounding of the rubber itself, and its 
resistance to abrasion. Tyres have been made in this 
country and employed without accident at speeds 
between 200 m.p.h. and 300 m.p.h. 

By improvement of cord fabric and general construc- 
tion, the strength and flexibility of the cover have been 
greatly increased. This has allowed of a lower pressure 
of inflation and a “softer” tyre with easier riding 
over such inequalities as are left on the road. From 
this the so-called balloon tyre has developed, and the 
air pressure, which a few years ago was generally from 
60 lb. to 80 lb. per square inch or above, is now usually 
from 25 lb. to 35 lb. per square inch. For special tyres 
for running on sand, &c., pressures as low as 8 Ib. 
per square inch have been successfully employed. 
Troubles with the walls of tyres have now disappeared. 
It is hardly necessary to say that trouble from skidding 
also has almost disappeared. 

The Engine.—The progress which has been made 
with the petrol engine, although not negligible by any 
means, has consisted in improvements in various 
details. Early engines had one cylinder, but this 
gradually increased to four, and a little under thirty 
years ago there was considerable controversy as to the 
merits of four or six cylinders, the latter giving a more 
even torque. Gradually the six-cylinder design has 
become almost universal for engines of any size, 
although there is at the present time a slight tendency 
with some makers to go back to four cylinders. In 
certain cases a higher number of cylinders has been 
used, but not persisted in. 

Undoubtedly the greatest advance which has been 
made in automobile engine design of recent years is the 
utilisation of heavy oil as fuel. It was Diesel’s device 
of injecting the fuel into the cylinder or adjoining 

| chamber itself that has given the improvement which 
has breught this engine within the scope of this lecture. 
The use of engines of this type with solid injection 
and compression-ignition has increased rapidly in the 
last few years, encouraged, as it has been, by the 
economic factors introduced by the price of the fuel. 
The name—somewhat misleading from a _ general 
engineering standpoint—of “C.I. engine” has been 
given to this type. The investigations of H. R. 
Ricardo and others have been noteworthy in making 
this progress possible from the point of view of efficiency. 

Compared with the petrol engine, the compression- 
ignition engine is at present slightly heavier for the 
same power, but has a higher efficiency, and greater 
turning effort at low speeds, and although this actual 
difference is not great, for the same volume the C.I. 
engine does give a sense of pulling better. The develop- 


ment of these engines has resulted in their being able | 
to run up to 2,500 r.p.m., even with a 100-h.p. engine. | 


Engines well under 20 h.p. R.A.C. rating are made, 
although they are generally employed in greater sizes 
for commercial vehicles. It is felt by many that 
with their advantages and their further development 
they may supersede to a very great extent petrol 
engines for nearly all purposes, One sign of their 
entrance into competition with the petrol engine is 
seen in the fact that in October last, Captain G. E. T. 
Eyston drove a car fitted with this type of engine at 
a record speed of 104-86 m.p.h. Quite recently, the 


same car has been run at 115-2 m.p.h. The engine | 


was made by the Associated Equipment Company, and 

is very similar tc those used by many London "buses. 
There is yet another class of engine which, if the 

progress made so far has not been great, may for 





* James Forrest Lecture, 1929, by Sir Henry P. 
Maybury. 

+J. E 1906, 
page 169. 


Hutton, in The Motor Year Book, 


| certain cases yet develop, and that is the type employ- 
| ing a producer fed by wood, &c. for furnishing the gas 
for the internal-combustion engine. 

| Transmission.—Since the early days of steam engines, 
which were coupled either directly or by means of 
| chains on to the driving axle, the question of connecting 
| the rotary action of the engine shaft with the driving 
wheels has received close attention. It is, perhaps, 
| the one point to which most thought and consideration 
| is given to-day. With it is bound up the question of 
|the varying torque, which must be high at starting, 
| and low speeds to overcome inertia, and lower when this 
| is overcome. With steam there was little difficulty, 
|as with the reserve always available in the boiler, full 
| pressure could be used throughout the whole of the 
| stroke for a short time at starting. At the coming of 
| the internal-combustion engine, with all its advantages, 
|this was not one that it possessed. The engine, 
jalthough so much lighter per horse-power, ran and 
runs at very high speeds (nowadays reaching often 
4,500 r.p.m.). It cannot be stopped and started from 
|rest when coupled to the driving wheels, and some 
| complicated method must be employed. In the first 
|case a means of disconnecting the engine from the 
wheels had to be devised, and Levassor employed a 
clutch close to or part of the flywheel of the engine 
itself. From this clutch a short shaft connected with 
| gear-box and differential, from which extended cross- 
| shafts fitted at the ends with sprockets for the chains 
connected with and driving the wheels. It will be 
| appreciated that a gear-box was absolutely necessary. 
The majority of cars are still so fitted, although the 
final drive by means of chains has disappeared and 
been replaced by a live axle driven from the propeller 
shaft by a worm or bevel gear. 

| The difficulty has been with the gear-box for varying 
| the speed of the driving wheels, and it has been stated 
that Levassor looked upon the arrangement 
temporary expedient only. There are two methods 
of solution of the problem. In the employment of 
gears the variation of speed must take place in steps, 
although this has not proved any great practical 
| difficulty as compared with the difficulties of the 
|change of engagement. The other devices are those 
|in which the variations are not in steps, but up a 
slope from the lowest to the highest speeds. 

Until three or four years ago no suggestion, although 
| there were many, was adopted practically to any great 
|extent. Very considerable advance has been made 
|recently. The device which has probably been most 
generally employed is the Wilson gear, which has been 
| fitted to a very large number of Armstrong-Siddeley 

cars for several years, and is now used on other cars. 
It was devised by Major Wilson, who applied the 
| principle to tanks in war-time. It consists of a series 
|of interconnected epicyclic trains with sun wheels 
| driven by the engine shaft. Any one of the annulus 
| wheels can be held by a brake so that its train becomes 
operative and transmits the drive either directly or 
| through succeeding trains, according to the ratio in 
juse, while the other annulus wheels which are not 
| braked run round inside their brakes. By means of 
ingenious mechanism the gear is made pre-selective. 

| A gear which gives a gradual change of speed is the 
| Austin-Hayes, used by the Austin Motor Company. 
| There are no toothed wheels in the gear itself, the drive 
| being wholly by friction. The prototype is a double 
| self-aligning ball thrust bearing. The centre portion 
| has a race on each face, whilst the other two portions 
}on each side have single races on the face opposite 
| the centre bearing. In this gear the balls are super 
|seded by three discs, or rollers, between each pair of 
races. By means of cages, in which their centres, 
about which they rotate, are fixed, the discs can be 
| set at an angle with the axis of the apparatus. When 
| the discs lie parallel to this axis the speed of the driving 
| and driven members is the same. When the angle is 
| changed so that the discs are driven from the portions 
of the races near the centre, the discs will drive the 
centre races from farther out and therefore at a lower 


as a 


speed. 

| The Leyland hydraulic converter is a device auto 
| matically to increase the engine torque when necessary. 
| It consists essentially of a centrifugal type of pump 
and a three-stage reaction turbine operated in a closed 
| circuit filled with liquid. The torque can be increased 
up to a ratio of 4-8 to 1. A second clutch allows of a 
direct drive from the engine to the propeller shaft. 


(T'o be continued.) 








Forre pe Paris.—The Paris International Trade Fair 
is this year to be held from May 9 to 24 in the Pare des 
Expositions, at the Porte de Versailles. The machinery) 
section occupies, we understand, some 130,000 sq. ft. o! 
space under cover and 300,000 sq. ft. in the open. The 
exhibits will include machine tools, gas and oil engines 
|and electricity generating sets, pumps, public-works 
| eae woodworking machinery and printing 
| machines. The head office of the Fair is at 23, Rue 
Notre Dame des Victoires, Paris, while the London oft 
is at 17, Tothill-street, S.W.1. 
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Fie. 1. 


5-10 H.P. AND 20-40 H.P. INDUSTRIAL 
ENGINES. 


WueEN dealing with the exhibits at the last Shipping, 
Engineering and Machinery Exhibition at Olympia, | 
we gave a description* of a 24-28 h.p. industrial | 
engine manufactured by Messrs. Morris Motors, | 
Limited, Gosford-street, Coventry. This engine forms | 
one of a range designed to run on petrol, and, in| 
common with the other units in the range, can either 
be supplied alone or mounted in a framework complete 
with radiator, fuel tank, and other accessories. The 
practice of marketing the engines as self-contained 
units in frames greatly facilitates the construction of 
pumping or generating sets, and so on, as it is only 
necessary for the purchaser to add the appropriate 
machine, bolting it to the base channels, which are 
specially extended for this purpose. A clutch and 
reducing gear can be fitted either separately or in | 
combination to any of the units in the range. Some 
little time ago, the firm introduced two industrial 
models, of 9-16 h.p. and 11-18 h.p. respectively, 
designed to run on paraffin, and two further engines 
have now been got out to enable a complete range of | 
engines running on the heavier fuel to be offered as an 
alternative to the petrol units. 

The two new engines, of 5-10 h.p. and 2440 h.p. 
respectively, are illustrated in Figs. 1 to 3, on this 
page. Before describing these engines, it may be 
mentioned that in all cases the two figures indicating 
the power represent the rated outputs at 1,000 r.p.m. 
and 2,000 r.p.m. The 5-10 h.p. engine, illustrated in 
Figs. | and 3, is a four-cylinder model having a cylinder 
bore of 57 mm. (2-24 in.) and a piston stroke of 
83 mm. (3-27 in.). The capacity is therefore 847 c.c. | 
(51-69 cub. in.). The cylinders are a monobloc 
casting with the top half of the crank-case, made from 
hard, close-grained grey iron. They are generously 
water-jacketed and have detachable heads. The sump 
is of pressed steel with a capacity of 4 pints. The | 
pistons are die-cast in aluminium alloy and are ground | 
to an extremely accurate and fine finish. They are | 
fitted with three rings and are balanced to close limits. | 
The gudgeon-pins are hollow and of large diameter. | 
They are ground and lapped to a mirror-like finish, 
and are clipped in the small end of the rods. The 
latter are drop-steel forgings of H section, and are 
balanced for weight and for centre of gravity. The 
big-end bearings are of white metal, of the full-ring 
type, and are machined to a high degree of accuracy, 
so that hand fitting is unnecessary. The crankshaft is 
a one-piece drop forging in 45-60 ton steel. It is 
carried in two main bearings, the one at the front 
being a long white-metal bearing and the one at the | 
flywheel end being a heavy-duty roller bearing. The | 
flywheel is a steel forging, machined all over and 
accurately balanced. The valves are of the side-by- 
side type, both inlet and exhaust valves being of special 
nickel steel. The feet of the stems are hardened and 


| 
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| 





pains - - | 


* See ENGINEERING, vol. cxxxvi, page 254 (1933). 


| automatically lubricated. 

















Fig. 3. 


~ 


ground. The valve guides are of cast-iron and are 
separate and replaceable. The camshaft is carried in 
the cylinder block on ball-and roller bearings, and is 
driven by a duplex-roller chain, totally enclosed and 
Thermo-syphon cooling is 
fitted as standard, but a water pump driven from the 
crankshaft can be fitted, if desired, to augment the 
circulation. The lubricating oil is fed to the bearings 
by a gear-type pump driven from the crankshaft by 
helical gearing. The white-metal main bearing and 
big-end bearings are pressure fed, the pistons being 
lubricated by splash. The paraffin vaporiser, which 
can be seen in Fig. 1, is of very simple but effective 
design. It consists of a single casting incorporating 
both the inlet and exhaust manifolds, so arranged that 
the exhaust passages completely surround the inlet 
passages. The walls between the two manifolds are of 
heavy metal to retain the heat, and the engine will 
start up directly on paraffin after being stopped for 
intervals up to about five minutes. When cold, the 
engine is started up on petrol, a two-way cock being 
provided on the carburettor inlet. The carburettor 
is a Smith single-jet model containing no moving parts 
other than the throttle. 

The larger engine illustrated in Fig. 2 is generally 
similar in design to the 5-10 h.p. model, and need 
not therefore be described in great detail. It has four 


cylinders with a bore of 100 mm. (3-94 in.). The 
piston 


stroke is 112 mm. (4°41 in.) and _ the 


Fie. 2. 


capacity is 3,518 c.c. (214-7 cub. in.). The speed range 
is from 300 r.p.m. to 2,000 r.p.m., and while the engine 
will run economically at speeds above 750 r.p.m., the 
maximum speed recommended for continuous running 
is from 1,600 r.p.m. to 1,700 r.p.m. The engine differs 
from the smaller model described in that the sump is 
cast in aluminium alloy and, as shown, is generously 
ribbed to maintain the oil at a low temperature. 
Other differences are that the crankshaft is carried 





in three bearings, all of white metal and of the full- 
jring type without shims. The pistons are fitted 
| with two gas rings, an oil-return ring in the upper 
|land, and an additional oil-return ring in the skirt. 
| The tappets are carried in groups of four in detachable 
|guide blocks and are of the mushroom type. The 
| water passages are of ample size to ensure adequate 
| circulation. The circulating pump, which can be 
| clearly seen in the figure, is driven by belt from a 
| pulley on the crankshaft, a separate belt driving the 
|fan. The pump and fan are both readily detachable 
| without disturbing any other part of the engine. The 
|two upper pulleys are of the adjustable-flange type. 
| As in the smaller engine, ignition is by a Lucas magneto. 
| As shown in the illustration, the magneto is driven 
| in tandem with the governor on the larger model. This 
| governor is an optional fitting, and when it is not 
| required, the magneto is moved up to take its place, 
| the semi-vernier type flexible coupling being retained. 
The arrangement of the oil pump and filters is similar 
to that on the 28-28 h.p. petrol engine to which 
| reference has already been made, as is that of the clutch 
}and reducing gear when fitted. 

| In conclusion, it may be mentioned that, so far as 
|is practicable without sacrificing the special features 
| of particular engines, standard Morris parts are used 
| throughout both the ranges of petrol and paraftin units. 
|The comprehensive service for spare parts available 
| throughout the world can thus be drawn upon for 
replacements. The keynotes in the design of all the 
| engines are reliability, economy, simplicity and silence, 
and the success achieved in combining these desiderata 
|is best shown by the extensive use of the engines 
| already on the market for such purposes as lighting 
| and welding plants, concrete mixers, light locomotives, 
| pumping sets, and shop trucks. 








RECONSTRUCTION OF DERBYSHIRE RarLway VIADUCTS. 
| —-Work has begun in the Derwent Valley, between Derby 
| and’ Ambergate, on the reconstruction of three large 
| viaducts carrying over the river the London Midland and 
Scottish Railway Company’s main line from London and 
| Derby to Manchester and the North. They are being 
| rebuilt to enable them to carry the heaviest typos of 
| locomotives. The three viaducts concerned are Belper 
| Pool, 475 ft. long and comprising 10 spans ; Broadholme, 
| 348 ft. long, and consisting of 7 spans; and Swainsley, 
220 ft. long and comprising 6 spans. All three will be 
reconstructed in steel and concrete and the work, it is 
anticipated, will not be completed until early in 1935. 
| The main contractors are Messrs. Mitchell Brothers, Sons 
land Company, Limited, Westminster, 8.W.1, and the 
| scheme is being carried out under the supervision of the 
' Divisional Engineer of the Railway, at Derby. 
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THE VELOX STEAM GENERATOR.* 
By M. G. 8S. Swa.iow. 
(Concluded from page 472.) 
Test II1I.—This is of interest as this steam generator 


represents one of the first oil-fired plants in use in an | 
The data | 


industrial plant. It is shown in Fig. 14. 
given in Table III are so complete that this test at the 
various loads gives a comprehensive picture of the 
thermo-dynamic performance of this particular unit. 
The boiler efficiency, i.e., the boiler efficiency including 
the power developed by the gas turbine for supplying 
the compressor power and the auxiliary power required 
by the compressor, was 91-25 per cent., the plant 
efficiency including the power taken by all auxiliaries 
exclusive of feed pump, was 90-85 per cent. In this 
case the exhaust back pressure was excessively high, 
due to too long an exhaust pipe of small diameter on the 
works test. The back pressure was 22 in. water gauge, 
instead of about 2 in., for which it is designed, and at 
which it operates on site. Under these conditions the 
gas turbine will be able to give the full power required 
by the compressor, so that the efficiency of 91-25 per 
cent. will approach 93 per cent. 
this boiler are :— 


Evaporator total heating sur- 
fi - eed 


” ” 


ace ‘ 747 sq. ft. 
Superheater 587 ., a 
Economiser 1,722 


Total ve “ 
Combustion chamber capacity 173 cub. ft. 
Steam production on test ... 69,700 Ib. per hour. 
Steam generated. Evaporator | 93-3 Ib. per sq. ft. 

heating surface per hour. 
Steam generated. 22: 

heating surface 

Test IV.—As previously mentioned, this test was 
carried out by an independent authority. Fig. 15 
shows the results of a starting-up test which was carried 
out, from which it will be seen that full pressure and an | 
evaporation of 17 tons per hour could be obtained from | 
cold within 9 minutes from lighting the burners. Govern- | 
ing tests were also carried out on this unit to demonstrate 
the operation of the automatic control gear. These | 
tests were entirely satisfactory, changes from half load 
to full load and from full load to half load being accom- | 
plished in less than 1 minute. The safety valves did | 
not lift during these tests and with the exception of a 
slight film of smoke which appeared for a few seconds 
at each increase in load, the exhaust was perfectly 
clear throughout. The efficiencies obtained on these 
tests are shown graphically in Fig. 16, which also shows 
the difference in the efficiencies calculated in accordance 
with the definitions given later in this paper. A sum- 
mary of the results obtained on the load tests is given 
in Table IV. The particulars of this boiler are : 


Heating surface 


Total 
per hour. 


Evaporator radiation 242 sq. ft. 
382 4, os 
645 ., 

1,720 


9 convection 
Superheater 
Economiser 
Total 2,989 
Combustion chamber capacity 
Steam production on test 
Steam generated. 
heating surface 
Steam generated. 
heating surface 


124 cub. ft. 
- 62,320 lb. per hour. 
Evaporator \ 99-9 lb. per sq. ft. 


nor per hour. 
Total 20-85 lb. per sq. ft. 


per hour. 

Some consideration must be given to the method of 
expressing the efficiency. First of all it must be noted 
that the figures given in the four tests referred to are 
all based on the net calorific value of the fuel. Further, 
the question of the auxiliary power has to be considered. 
The fact that the gas turbine may not under all condi- 
tions be capable of supplying the whole compressor 
work has been already referred to. If this the 
case, the auxiliary motor or turbine coupled to the 
compressor unit will run continuously under a load 
varying with the boiler output. Apart from the ex 
ternal losses (bearing friction, radiation, oil-pump and 
governor drive) the whole of the energy expended by 
the motor or turbine re-appears as heat in the cycle. 
This additional heat has to included in the heat 
of the fuel to obtain a ccrrect heat balance and the 
formula for efficiency, which can be termed thermal 
efficiency, is as follows 


Is 


be 


W (i is) 
wh = OH, +1 3412 
where 
Ww Total steam generated, Ib per hour. 
Q Total weight of fuel 
H» Net calorific value of 
fuel B.Th.U, per Ib. 

i, Heat contents of steam 


at steam value 


—_— - - 


* Paper read before the Institution of Mechanical 
Engineers, North-Western Branch, on Tuesday, March 27, 
1934. Abridged. 


The particulars of | 
' 


8 Ib. per sq. ft. 


i, = Heat contents of feed 
| water at inlet B.Th.U. per Ib. 
L = Input of auxiliary 


motor or turbine kW. 


It is usual to compare boiler efficiencies on the basis 


of the ratio of heat contents of the steam to the heat 
contents of the fuel without taking account of the 
This cannot be given for the Velox, as the 
power taken by the compressor is included in the cycle. 


auxiliaries. 


The only possible comparison is on the basis of the 
overall plant efficiency, including all auxiliaries such as | pump, for 22,000 Ib. of water evaporated per hour, and 


Comparison of results.—From the test results and the 
| heating surface, weights, &c., which have been given, 
it will be apparent that the Velox compares ver) 
| favourably on all counts with any other type of boiler 
| The heating surface load of the Velox is nearly 10 times 
that of a water-tube boiler, whilst its efficiency is up 
|to 5 per cent. higher in nearly all cases. The total 
weight of an oil-fired Velox unit for land installations 
comprising evaporator, superheater, preheater, sepa- 
| rator and all auxiliaries, with the exception of the feed 
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fans, stokers or fuel-oil pump. The Velox efficiency 


can then be expressed by the following formula which 
may be termed ; 


Overall Boiler Plant Efficiency. 


Ww 3412. (L) (a) 
".p "1 *3/ ne 
Q Hn 

(Ww =(W) (i i.) (hb) 
"bp 1 2 


Q Hy 


according to whether the auxiliaries are (a) driven by 
electric motor where »/ is the efficiency of generation at 
the "bus bars and = (L) the sum of the power in kW taken 
by all auxiliaries, or (+) by steam turbines where = (W) 
is the sam of the steam consumption of all auxiliaries. 
As the power taken by the feed pump is generally not 
included in the auxiliary turbines, it should be stated 
whether this is included or not. 
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w Evaporation, lb. per hour. 
Q Fuel burnt, lb. per hour. 
Hn Net calorific value of fuel. 
L Output of auxiliary motor. 
nth Thermal efficiency. 
nb.p.= Boiler plant efficiency. 
iy Heat content of steam leaving superheater, 
B.Th.U. per Ib. 
ie Heat content of feed water entering economiser, 
is B.Th.U. per Ib. 
=(L) Power input to Leonard group. 


- . aye 
including the weight of water and oil in the system, 


is 28 tons, or 2-8 lb. per lb. of steam generated. A 
55,000-Ib. per hour Velox would weigh 59 tons, or 
2-36 lb. per Ib. of steam. For marine purposes the 
weight can be further reduced at a slight sacrifice in 
efficiency, and for the mercantile marine the weight 
would work out to 2 lb. per lb. of steam for large liners 
or to 1-4 Ib. down to 0-8 Ib. per Ib. of steam for Naval 
These figures are based on the maximum 


vessels. 


| continuous rating and not on any forced rating, and 


compare well with the figures for marine water-tube 
boilers, where on liners under the same conditions the 


| figure is 6 to 6-8 Ib. per Ib. of steam. 


; as follows : 


A much higher specific heat liberation in the com- 
bustion chamber than has hitherto been used can b¢ 
achieved. The normal full-load rate in the Velox | 
of the order of 600,000 to 900,000 B.Th.U. per cubic foot 
per hour, compared with the usual figures in water-tube 
boiler practice of 30,000 to 100,000, or in the case of the 
Johnson demonstration boiler, of 360,000 B.Th.U. per 
cubic foot per hour. The rate of mass flow through the 
various sections of the Velox is very high, due to the 
combined effect of the high velocity and increased den- 
sity of the gases. Typical figures of the mass flow ar 
—Evaporator, 50,000 Ib. per square foot per 
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hour ; superheater, 30,000 lb. per square foot per hour ; 
economiser, 30,000 lb. per square foot per hour. Usual 
values for a highly-rated water-tube boiler of modern 
design are of the order of 4,000 to 6,000 lb. per square 
foot per hour. A further point of interest is the much 
smaller part played by furnace radiation. Whereas 
in the modern water-tube boiler the amount of heat 


to places where liquid or gaseous fuels are to be used, 
or where its other advantages outweigh the desirability 
of using coal. The recent activity in the production of 
oil from coal will, if a commercial success, afford an 
increased range of applicability for the Velox unit in 
its present form, apart from its future adaptation to the 
use of coal. The Velox, in its present stage of develop- 








Fie. 20. 


TABLE III.—Test Resvtts, 32-Tons per Hour Vetox STEAM GENERATOR. B&rTICA. 


VeLtox Unir WorkKINnG on Brast-Furnace Gas. 





| | 
Date of Test ee ba wa . del 


| | 

















| sequently small heating surface. 


Comparing the Velox with a Diesel plant, as far as 
operating costs are concerned, the higher efficiency of 
a Diesel unit is partly offset by the lower cost of boiler 
oil compared with Diesel oil. As a result, it will depend 
entirely upon the difference in cost between the two 
oils which plant is the more efficient from the point of 
view of fuel cost. For instance, in countries where the 
difference in fuel cost is in the neighbourhood of 40 per 
cent. to 50 per cent., the advantage is distinctly on the 
side of the steam plant. On the other hand, where the 
| difference in cost is only 25 per cent. to 30 per cent., 

there is slight advantage in favour of the Diesel unit. 
| This, however, does not take into consideration the 
| difference in capital charges, maintenance and upkeep, 
| these factors being generally in favour of the steam 
| plant. 

| Where waste gas from blast-furnaces or coke ovens 
| is available for steam generation, the Velox boiler pro- 
vides a means for the most efficient utilisation of the 
|fuel. A gas-fired boiler of 30,000-lb. per hour capacity 
has been in operation for some months, using blast- 
| furnace gas cleaned to the same degree as is usual for 
ordinary boiler operation, Fig. 20. This unit has 
| proved both efficient and clean, the accumulation of 
| dust being remarkably small compared with that 
| usually experienced in such boilers. A special applica- 
tion of the Velox system in this connection is a blast- 
| heating installation fora 1,000-tons per day blast-furnace. 
There is a normal installation with three Cowper stoves 
and a normal blast-furnace gas-fired boiler plant for 
supplying steam to the blowing engines, There is also 
a Velox blast-heating installation, comprising steam 
generator and superheater, followed by three blast- 
heaters having metallic heating surfaces. The gases of 
combustion are cooled down in the boiler and super- 
heater to about 1,500 deg. F. They then pass to the 
third stage of the blast-heater in which they are cooled 
down to about 750 deg. F., after which they pass through 
the gas turbine and, finally, through the second and 





| first stages of the blast-heater. The blast-heater is 


designed for high velocities on both air and gas sides, 
so that the rate of heat transmission is high, with a con- 
The pressure drop 
necessary to produce these high velocities and to drive 
the gas turbine is created by two compressors, one for 
gas and one for air, which are driven by the gas turbine. 

In this installation the auxiliary prime mover is a 
steam turbine, the circulator pump for the steam gene- 
rator being driven by this turbine through gearing. 
The pressure on the air side of the blast-heater is created 
by the blast-furnace blower. The heating surfaces of 
the first and second stages of the blast-heater comprise 
ordinary mild-steel tubes, whilst the heating surface 
of the third stage consists of heat-resisting material 
suitable for wall temperatures of about 1,500 to 1,600 
deg. F. In spite of the auxiliary power which has to 
be supplied, the overall efficiency of the Velox blast- 
heater installation is rather better than that of the 
ordinary Cowper installation, due to the small losses 
and low gas-leaving temperature. 

A further application of the Velox steam generator 
which may be of importance, particularly in large cities 
where restrictions are placed on the burning of coal, 
and where, therefore, oil fuel is the medium to use, is 
its use for the heating of large buildings and for process 
work in industrial plants. Under these conditions, hot 
water at a temperature up to 390 deg. F., and at a 
pressure high enough to prevent boiling, is now becom- 


‘ing more frequently used, not for direct heating, but 


- | 0.5.33. 30.5.33. | 30.5.33. 29.5.33 
Test No | 5 | 
No. 4 5 | 6 7 
Load .. 1/1 1/2 1/5 | 1/2 
“ Symbol. Units. | | 
Weight of air .. ¥ . Gh Lb. per hour 84,960 1 44,630 | 19,140 32,250 
oe fuel .. - . Gs _ =e 5,040 | 2,229 | sso | 2,182 
” » gases is ‘ - Gy 90,000 | 46,879 20,029 34,432 
Air excess , - : _ | *21 | 1-438 | 1-54 1-06 
Auxiliary power. . 2° ‘ L kW 127-41 41-9 | 11-28 12-85 
Power for Leonard set . Lic ™ 149-85 56-2 | 22-0 25-7 
circulation pump , ‘ Lup ‘ 2.7 | 
governor olf — a : Lst j wes | 536 =r | a-0 
fuel oil pump ‘ : : Lx ji — |. 5 — —| - 
9 », feed pump ‘ ‘ ‘ss Lap ” | 45-9 | 83-9 | 26-9 | 33-9 
Evaporation <6 ei = oi Gp Lb. per hour 69,700 | 30,800 12,040 30,000 
Steam pressure .. . po Lb. per sq. 240-5 242-0 258-0 | 229-2 
in. absolute | | | 

, temperature .. “s ty Deg. F. 627-7 | 597-0 | 530-0 | 628-6 
Feed-water inlet , : : in tsp] - 134-6 | 132-2 149-5 134-6 
Net calorific value of fuel Hu B.Th.U.’s —- |- Masut —- 

per Ib. | 18,100 | 
Boiler efficiency (without auxiliaries) : th — 93-3 92-9 | 86-8 | 93-3 
” (with auxiliaries) : w 91-25 | 00-8 | 84°85 | 92-5 
System efficiency (without feed pump) a 90°85 | 89-75 | 21-6 91-3 
” (with - » ?D a 90-0 | 88-35 | 79-4 | 89-8 
TABLE IV.—Tesr Resvutts or 25-Tons per Hour Vetox STEAM GENERATOR. TOULON. 
Test. No, a ~ ee 1. 2. 3. 4. 
Load R “- 1/4 3/4 4/4 overload, 

g Fuel. - ——--— ,-_——_ —— Masut ———-—— —_— —— 
Calorific value (net) B.Th.U.’s per Ib. 17,940 17,820 17,810 17,950 
Quantity as ; Lb. per hour 1,078 3,162 4,340 4,578 
Air quantity . ‘ i BS = 19,960 50,600 69,850 71,400 
Exeess air ratio ie - 29 1-10 1-11 1-06 
(sas temperature leaving economiser Deg. F. 192 228 257 | 253 

; Steam. 

Quantity oe os - Lb. per hour 14,690 42,290 57,840 62,320 

Pressure leaving superheater Lb. per sq. in. g. 276 285 281 283 

Temperature leaving superheater Deg. F. 582 673 714 707 

Feed-water inlet temperature 140 141 146 143 
Electrical Povwer. 

Power absorbed by all auxiliaries kW 48-4 73-6 157-6 174-8 

Efficiency based on net calorific 

value :— 

Without auxiliaries Per cent. 90-3 93-1 93-8 95-0 | 
With auxiliaries : 86-8 91-2 90-8 92-1 


transmitted by direct radiation from the furnace is | 
often about 50 per cent. of the total heat absorbed, in | 
the Velox only about 25 per cent. is transmitted in this 
way. The high rates of heat transmission obtained with 
the Velox are almost entirely due, therefore, to the 
greatly accelerated heat transfer by contact. 





| an area of 247 acres. 








ment, offers the following advantages for use in power | 
stations: Reduction in space; the starting-up period | 
is very brief (see Figs. 11 and 15) ; once started, response | 
to variations in load is fully automatic, and, due to the | 


small heat storage, practically instantaneous (see Fig. | tons per hour. 


13). In addition to the reduced cost of buildings, the | 


| ing centre to remote points of consumption. 


as a carrier for the transmission of heat from a generat- 
Such a 
system of using the hot water or even steam generated 
in a centralised plant, and arranging for the water to 
give up its heat to a secondary system which supplies 


| the heat to the actual point of consumption, has many 


advantages as compared with the individual direct- 
heating method, as the small cross-section of the trans- 


| mission pipe entails lower initial cost and reduced heat 


losses. A wide choice of the temperature best suited 
to individual requirements is possible, and the absence 
of condensation, elimination of drain lines and steam 
traps, increase not only the efficiency of the whole plant, 
but also considerably reduce the attendance and cost 
of maintenance. 

The application of the Velox principle is particularly 
suitable for this purpose, and at present work is in hand 
for a plant of this description for the University in 


| Madrid. The plant in question has to be capable of 


heating the whole of the buildings of the University over 
The first installation will be a 
Velox plant designed for an ultimate working pressure of 
300 Ib. per square inch absolute, heating the water to 
390 deg. F., and with a maximum calorific duty of 
52,000,000 B.Th.U.’s, with a maximum quantity of 
circulating water at the above calorific output of 200 
This corresponds to a steam generator 
of 20 tons per hour. The fact that the Velox is an oil- 


A pplication.—Until the question of firing the Velox | feed and steam mains are shortened and the whole| burning steam generator, and that it is entirely auto- 
oiler with pulverised fuel has been more thoroughly | plant requires a minimum of attendance and super-| matic in operation, allows the output of the unit to 


nvestigated, its application in this country is limited | 


vision. 





be adjusted to the immediate demand and has the 
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advantage that, particularly in spring and autumn, the | had been associated with him in the development of | efficiency, they would do even better. 
ease of starting and closing down prevents standby 


losses when the plant is not required. 


] 
' ; 
| that highly-important engineering achievement some 
tribute of admiration, not unmixed with envy. In so 


Its rapid steam raising qualities, quick response to| novel a development, it was easy to see what must 


varying loads, and low specific space and weight, indi- 
cate that the Velox unit is particularly suitable for loco- 
motive work. Designs have been worked out in 
connection, but not actually built. In marine practice, 
where space and weight are of paramount importance, 


the greatly-reduced space requirements and weight of 


the Velox unit become significant. Taking as an example 


» cargo boat of, say, 9,000 tons, having engines of 


about 2,000 shaft horse-power, the fitting of a Velox unit 
with a steam turbine would enable the whole of the 
boiler space required for Scotch boilers to be saved, 
the Velox unit, steam turbine, reduction 
auxiliaries, and donkey boiler could be accommodated 
in the engine room. The saving in weight is approxi- 
mately : Scotch boilers and steam turbine, 190 tons ; 
Velox boiler and steam turbine, 59-06 tons. 

In large high-powered passenger vessels the boiler 
equipment occupies a very large proportion of the 
whole machinery space. As the weight of the Velox 
installation is only about one-fourth of one with water- 
tube boilers, and the boiler space only about one-half, 
the saving in weight and space in a large high-powered 
vessel is considerable. The Velox efficiency, including 
all boiler auxiliaries, but exclusive of the feed pump, is 
about 92 per cent. at full load, and only drops to 88 per 
cent, at quarter load. A water-tube boiler would have 
& maximum efficiency of 85 per cent. to 87 per cent., 
exclusive of all auxiliaries, which, in addition, drops 
considerably at overload or reduced loads. In addition, 
the whole of the usual heavy and spacious uptakes are 
eliminated by a simple exhaust pipe of small dimensions. 
In an existing vessel of 33,500 tons displacement, with 
machinery developing 30,000 shaft horse-power, the 
comparative weights would be: Water-tube boilers, 
1,008 tons; Velox boilers, 272 tons. 

With regard to Naval practice, where the driving 
machinery must be capable of giving the maximum 
possible output for a given space and weight, con- 
sistent with robust construction and reliability, the 
system has many points in its favour. The requirements 
of small space and weight for a given power are met to 
a degree superior to that of any other boiler, and whilst 
the efficiency is about the same as that of the corre 
sponding modern water-tube boiler plant at cruising 
speeds, it is very much higher at full speed, which 
in a water-tube boiler corresponds to the maximum 
forced condition at an efficiency considerably below 
the maximum. Consequently, for a given vessel and 
bunker capacity, the Velox system gives a considerably 
increased range of action which is particularly important 
in the case of destroyers and cruisers. 


as 








THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 
BRANCH. 

Tue paper on “The Velox Steam Generator,” by 
Mr. M. G. 8. Swallow, part of which we reprinted in our 
issue of April 20, and have concluded above, was read 
before the North-Western Branch of the Institution of 
Mechanical Engineers at the Engineers’ Club, Man- 
chester, on March 27, 1934, Mr. G. N. Shawcross being 
in the chair, In opening the discussion on the paper, 
the Chairman said the subject was one interesting 
to engineers in many particulars, but it was not easy 
to give an offhand opinion on the matter. 


on which they looked somewhat askance, particularly 
when Mr. Swallow talked about the amount of welding 
employed. They wondered whether they would not 
prefer the old-fashioned boilers, even taking into 
account the efficiency of the new designs. So far as 
waste-heat utilisation was concerned, the new boiler 
would have special applications on the North-East 
Coast, but he did not quite see its application in 
Lancashire. He did not know whether there 


were, a certain amount of electrolytic action would 
take place between the copper and the steel. 


ordinary commercial running work ? 


this 


gear, 


gas 
| 


Some of 
them were not very familiar with multi-tubular boilers, | 
| were 
] 


| 
| 


was | 
any copper in the plant, but suggested that if there | 


To | 
what extent had Mr. Swallow had to have shut-downs | 
owing to the small corrosions which took place in | 
In regard to oil | 


| have been some of the difficulties which those pioneers 
| bed met. And if, in asking one or two questions, he 


might touch on some, it was solely because of his | 


interest in the matter and his desire for enlightenment, 


|rather than from any suggestion that they would | 


| present difficulties to the ingenuity of the engineers 


| who had made that development possible. Mr. 


| Swallow had shown, in his curves, that it was desirable 


| that the output of the gas turbine should be little less 
|than that absorbed by the compressor. What would 
| happen if, through some miscalculation which occa- 
| sionally happened, the output of the turbine proved 
| to be greater than that necessary for the compressor ? 
| Would it automatically balance to some new condition ? 
| Naturally, having regard to the high gas velocities 
}used in the boiler and to the experience with high 
| velocities in turbines, one immediately wondered 
whether any difficulties might be expected from 
erosion in the tubes, unless one could be quite sure 
| that in all cases they were entirely dust-free. 

If those very high rates of evaporation were used, 
| what risk would there be, in view of the higher tube 
| temperatures that must result, arising from scale 
| deposits forming on the water side of the tubes? He 
did not think the answer was that it was necessary 
and desirable to exercise far greater control in the 
quality of the water than had been customary in 
normal boilers. That would suggest that the develop- 
ment of the new boiler would be retarded. They had 
learned in the use of higher pressures on ordinary 
boilers, that a technique of control of the purity of 
the water had been developed of an altogether higher 
order than was sufficient with ordinary boiler practice 
at normal pressures. If any of those difficulties had 
been encountered in the early days of the new boiler, 
would it be a difficult matter to clean the tubes on 
the water side on the one hand, and, on the other, to 
renew a tube if one failed ? In connection with the 
auxiliaries, a point of interest was the use of ball 
bearings on the relatively large turbine units. What 
were the speeds of those particular rotors, and what 
were the weights of the rotors? He had not quite 
gathered the significance of the necessity for the very 
}accurate control of the water level in the separator. 
Also, would Mr. Swallow consider adding to Fig. 10 in 
| the paper a scale of pressures on the right-hand side, 
| correlated with the pressures in the different parts of 
lthe system? His final question was: Could Mr. 
| Swallow tell them approximately what was the relative 
| cost of one of the installations he had described, and 
| that of one of normal construction ? 

| Mr. Stubbs said he was almost entirely in agreement 
| with all that Mr. Swallow had said in his paper, and 
|he had very little criticism to make. But it would 
| probably be of interest if he referred to an investigation 
| which he had made in 1926 in relation to that same 
| problem of pressure combustion as applied to steam 
| generation and power plant. The conclusions which 
he had come to at that time were fully borne out by 
the paper. His arrangement consisted of a complete 
| power plant with pressure combustion boiler, exhaust 
turbine and air compressor. The anticipated 
figures showed that combustion pressures of from four 





| atmospheres to five atmospheres were easily possible, 


land with high-effic iency turbine and 
| pressures up to eight atmospheres might utlimately be 
| anticipated. When the turbine and compressor unit 
running under conditions which required no 
external power, the unit virtually acted as a plant 
for the transference of heat from the flue gas to the 
combustion air. That transference was carried out 
under conditions which compared favourably with 
any other type of flue gas air heater. There was 
| clearly, therefore, little or no loss in the ¢ycle efficiency 
arising from the use of pressure combustion. He had 
no hesitation in supporting the ideas behind the 
development work. The author and his associates 
were to be congratulated upon the manner in which 
they had set about the design and production of the 
plant. The scope for its use was much larger than 
would, at first sight, be imagined. The naval, mer- 
cantile marine and blast-furnace applications were 


com press¢ rs, 


| clean gas containing only 0-01 gm. per cubic metre. 


burners, on the 37,000-Ilb. capacity plant running on | obvious, and might be expected to make rapid progress, 
the efficiency stated, an oi, consumption of somewhere | but other applications of a broader nature awaited its 
about 1 ton per hour would be expected. Were there | further development. 
one burner or two or three burners? Or two or Mr. Goldsborough said he would like to attack the 
three evaporator chambers to deal with that oil con- | problem from what he might call the political side. 
sumption ? It seemed rather a heavy flow of oil. | Even in the home of the gas engine—Germany—the 
Mr. H. L. Guy said that probably the character of | latest plants installed had been turbines and boilers, 
the engineering development described to them was so | which meant that they had gone entirely over to steam, 
novel that he doubted whether a man brought up in| in spite of the fact that they had spent large amounts 
ordinary boiler surroundings would really be able to | of capital in those wonderful gas engines they had put 
have a more definite opinion than one, who, like! in. It was found more economical to run the power 
himself, knew very little about boilers. That was what | supply to the steelworks with boilers which only gave 
made Mr. Swallow's paper of such keen interest. He|a matter of 80 per cent. efficiency. It stood to reason 
could not withhold from Mr. Swallow and those who | that if they could get a boiler which yielded 90 per cent. 


There was one 
great point about the Velox boiler : it would warm 
up in a very few minutes. There were no masses of 
brickwork to heat up, and hence, apart from its efii- 
ciency of 90 per cent., that efficiency was obtained in a 
few minutes, and they were released of all the heating- 
up costs. 

Due to the development of the gas engine, it had been 
necessary to wash the gas to a very high degree of 
efficiency, i.e., it was possible by wet washing to get 
As 
there would be fluctuations in the supply of blast-furnace 
gas and work was being done on the use of pulverised 
fuel, he wondered whether it would be possible to get a 


| boiler which would efficiently burn pulverised fuel or 


gas as desired. In a steelworks, there was not only 
the power side of the question, but also the steam side 
in regard to mill engines. The mill engines at times 
demanded anything from three to five times the 
average load of the boilers. He had been wondering 
whether the Velox boiler, with its own heat storage, 
could meet the conditions or if it would be a good 
idea to combine the Velox boiler with something like a 
steam accumulator ? The boiler would put an end to the 
enormous expense of putting in gas engines. They 
would go back to the old steam engines with the high- 
efficiency boiler and get power at a very low rate. 

Mr. A. T. J. Kersey said that Mr. Swallow had quoted 
the efficiencies on net calorific value of the fuel. In 
this country it was, he understood, usual to give boiler 
efficiencies based on the gross calorific value of the fuel, 
and in the case of the oil fuel that would make a 
difference of 5 per cent. or 54 per cent. in the efficiency. 
If they had comparative values, that point should be 


|made quite clear. 


Mr. Adamson said he had been disappointed in that 
he had been hoping to hear about a boiler which would 
give 101 per cent. efficiency! However, he had been 
amply repaid for attending the meeting, because the 
paper had been most interesting. But Mr. Swallow had 
said that Nicolson’s results had not been applied. His 
firm (Mr. Adamson’s) used very high gas velocities in 
their waste-heat boilers, and unless Nicolson’s results 
had been applied, their waste-heat boilers would have 
been impossible. Turning to the Velox boiler, Mr. Guy 
had mentioned the question of cleaning the water side. 
It had occurred to him (Mr. Adamson), to ask what 
happened exactly on the fire side. It did not seem to 
be possible to do any cleaning on the fire side of the 
tubes. They were told that high velocities of gases 
should sweep the tubes clean; but that had not been 
their experience with the velocities with which they 
dealt. One of the problems of waste-heat work, at 
any rate, was the efficient cleaning of the tubes on the 
fire side. Mr. Swallow had mentioned temperatures of 
something like 200 deg. F. flue gas. What about the 
dew point ? 

Mr. Swallow, in reply to the discussion, said he felt 
that he had not come up to expectations, because 
obviously he should have made some reference to 
figures of over 100 per cent. efficiency. The reason why 
he had not mentioned that was that first of all, at the 
present time, they had not developed the explosion type 
of Velox generator. They were convinced that, given the 
proper temperature conditions, they could get a ratio 
not an efficiency—of over 100 per cent., if the ratio were 
expressed in the same way as an ordinary boiler ratio. 

The first point that arose in the discussion was how 
the tube elements were going to stand up. It was quite 
impossible, he agreed, to clean individual tubes on th 
water side because they could not get at them. They 
could to a certain extent clean the flue tubes, particu- 
larly in the new design. The question arose how much 
cleaning was really necessary in an element like that. 
and experience over one and a-half years with a boiler 
which was fed with water softened down to 3 deg. or! 
4 deg. of hardness showed that neither the flue tube nor 
the water tube had any deposit. That was simply 
due to the fact that the gas velocity was in the neigh- 
bourhood of 600, and there was not much chance of 
deposit occurring. On the water side, it could only be 
due to the fact that there was a high water velocity in 
the nature of about 20 ft. per second; but with the 
water circulating round 10 times, there was quite a 
good opportunity of collecting any solid matters in the 
drum at the bottom of the separator, and actually the 
boiler accumulated a certain amount of sediment once 
a shift, but after the first six weeks of operation 
complete element had been taken out and examined, 
and there had been no deposit on the water tubes. That 
had been repeated at intervals of two or three months 
Mr. Goldsborough had referred to the question of the 
cleaning of flue gases, and in the first Velox unit using 
blast-furnace gas they had certainly had a lot of trouble 
during the first few weeks. Clients had got it into their 
heads that because it was not a water-tube boiler and 
the gas was not used in the ordinary way, they need not 
clean the gas at all. What happened then was that i 
the bottom portion there was an accumulation of dust 
Finally they had to put the blast-furnace gas on to the 
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cleaning system, and now they were cleaning it to 
about 0-04 gm. per cubic metre with the result that 
the whole set was quite clean. There was no deposit 
of dust anywhere in the gas turbine. The superheater 
was the worst. 

He was interested in Mr. Adamson’s remarks because 
he deserved them. Nicolson’s tests did not appear to 
have ever been applied to an ordinary water-tube 
boiler. With reference to the tubes, they had been 
prepared for a lot of corrosion, and had actually dis- 
cussed whether the economiser should not be built 
with tubes of stainless steel, so that they would avoid 
any corrosion trouble. But no corrosion took place. 
They had no definite explanation for this, but it might 
have something to do with the very high velocity. The 
Chairman had mentioned the question of copper. They 
had not used it except in the very first experimental 
boiler, in which they had had copper tubes, but they 
had not been long enough in service to give any main- 
tenance experience. With reference to oil burners, 
they had originally used multiple burners, actually with 
15 nozzles, but they had not worked satisfactorily. 
They had now gone back to a double burner—a small 
burner for starting up and for dealing with outputs up 
to one-fifth load; automatically at that point the 
plant switched over to a single burner. The arrange- 
ment worked quite well. There was no smoke from the 
chimney and no deposit, as they had put the burner in 
a proper position. If they had put it at the bottom, 
they would have had trouble with a certain amount of 
accumulation of tarry matter at the bottom. 

Mr. Guy had mentioned the question of the ball 
bearings used on gas turbines. Actually the maximum 
speed was about 6,600 r.p.m., and the rotor weight of 
the gas turbine was probably 0-7 of a ton. That was 
for a unit of 40,000 lb. or 50,000 Ib. per hour. He had 
purposely not put the scale of pressure on Fig. 10, but 
thought they could draw,up the scale for themselves. 
The pressure in the combustion chamber was round 
about 36 Ib. per square inch absolute. With reference 
to the question of load variation in connection with 
steelworks, the return of the boiler and the steam 
turbine to steel works was interesting. His own firm 
had been in the position of having supplied both water- 
tube boilers and rolling-mill engines, and the ordinary 
water-tube boilers had stood up quite well, but they had 
fixed a second drum on top of the main steam drum asa 
kind of accumulator. With the Velox unit, the whole 
question was going to depend upon what the boilers were 
rated at. In this country, they were in the habit of 
rating a boiler, and then expecting to get 10 per cent. or 
15 per cent. or 20 per cent. overload out of it. They could 
do the same thing with the Velox, but they called the 
rating of the Velox the maximum continuous rating they 
could obtain without overspeeding the turbine com- 
pressor. It would appear that if they did not want 
to fit a heat accumulator, the thing to do was 
to put in a Velox set sufficiently large, but instead of 
100,000 Ib. it could be called 50,000 lb., capable of 
giving 100,000 Ib. 

Mr. Kersey had referred to the net and gross value of 
the fuel. The difference was about 5 per cent. and 6 per 
cent. But it had never been definitely established what 
they should use. If they were comparing efficiencies of 
boilers for different types of fuels, they would use the 
net efficiency because they would get a consistent result. 
Mr. Stubbs had made a most interesting contribution. 
He had no idea that that work had been carried out 
some years ago. It was interesting, particularly in 
view of the fact that apparently the pressures and tem- 
peratures agreed very closely with theirs. Mr. Guy had 
asked about relative costs. That was a difficult ques- 
tion. Actually, as things stood at present there was no 
doubt about a Velox set being more expensive than 
a water-tube boiler. They would appreciate that up 
till the present it had not been possible to make a mass 
production job: every new Velox unit was slightly diff- 
erent from the last. He thought it would always be a 
little more expensive than an ordinary water-tube 
boiler, but in comparing prices, what did they actually 
include in the comparison ? They had all the auxiliaries. 
They should compare also the cost of foundation and the 
cost of building. On that basis, there would not be 
very much difference. 








CLEANING GREASY CONCRETE FLOORS.—Messrs. 
Tecalemit, Limited, Great West-road, Brentford, Middle- 
sex, have recently introduced a product termed ‘* Wosh,” 
which is a cleansing agent for use on the concrete floors of 
garages, factories, and machine shops. We are informed 
that it is primarily intended as a degreasing agent and 
will quickly and thoroughly remove accumulated grease 
and dirt. The product is mixed with boiling water 
in the ratio of 1 lb. to 1 gallon of water. When com- 
pletely emulsified, the solution is applied to the floor 
and thoroughly brushed in with a stiff broom. After 
a few minutes, it is stated, the loosened deposit can be 
swilled off with a hose, leaving the floor quite clean. 
‘he product is inexpensive and, we understand, not 
harmful to use. Though primarily intended as a de- 


greasing agent, it is stated to be equally effective for 
cleaning purposes on all kinds of concrete. 


NOTES ON NEW BOOKS. 


Under the title of Metallurgical Analysis by the | 


Spectrograph, Research Monograph No. 2, The British 
Non-Ferrous Metals Research Association has issued 
(price 10s. 6d. net) a publication containing a detailed 
account of some experiences of the application of the 
spectrograph to the analysis of non-ferrous metals and 
alloys. The investigations were carried out and edited 


in the present form by Mr. D. M. Smith, A.R.C.S., No | 


scientific investigator who has to deal with the quan- 
titative estimation of minor constituents and impurities 
in metals and alloys, can afford to ignore the modern 
developments in spectroscopic and spectrographic 


technique, which have such an important bearing on | 


so many fields of science and industry, although much 
of the experimental work and data already collected 
still lacks adequate interpretation. The most prolific 
field of application of these methods is in the estimation 
of minute quantities of impurities, from the limit of 
detection up to about 1 per cent. The delicacy of 
the chemical detection of traces of elements has within 
recent years reached a high degree of accuracy, but in 
general, chemical methods are laborious and lengthy ; 
spectrographic methods offering considerable advantage 
from the point of view of rapidity and quantity of 
material required for the analysis. The subject is one 
of growing complexity, but the author has succeeded in 
producing an eminently readable, clear and well- 
balanced account of our knowledge, together with a 
record of recent tendencies and developments. In 
studying methods of quantitative analysis, considera- 
tion is given to the evaluation of the intensities of the 
impurity lines of the spectrum, and their correlation 


with the amounts of the impurity present in the metals | 


or alloys under investigation. The treatment of the 
subject is logical and clear, while the large amount of 
recent investigational work incorporated in the text has 
considerably enhanced the value of the publication, 
which contains many useful suggestions which may help 
in overcoming difficulties in technical and -laboratory 
operations. 





It will be readily understood that a volume of 
physical tables containing nearly 700 pages must be 
a veritable mine of information for those interested in 
almost any branch of physical science. Such is the 
extent of the Smithsonian Physical Tables, of which 
the eighth edition has recently been published by the 
Smithsonian Institution, Washington, U.S.A. These 
tables have been prepared by Mr. Frederick E. Fowle, 
who points out that the changes in physics within 
recent years have been such that it has been difficult 
to do justice to the advances made. Nevertheless, new 


data have been included in many of the older tables | 


and 270 new ones have been added, so that a genuine 
attempt has been made to bring the matter up to 
date. Many of the new tables relate to astrophysics, 
geophysics, geochemistry, meteorology, atmospheric 
electricity, wireless, &c., these bringing the total 
number of tables up to 871. Thus, even the subjects 
covered would make too formidable a list for us to give 
in full, though we may give some indication of the 
extent of the ground covered by mentioning a few of 
them. We find thus a wide range of mathematical tables, 
data relating to the mechanical properties of materials, 
densities, acoustics, aerodynamics, viscosity, vapour 
pressure, thermometry, thermal conductivities, specific 
heats, latent heats, radiation, photometry, refractive 
indices, electrical resistances, magnetic properties of 
materials, atomic structure, radioactivity, terrestrial 
magnetism, astronomy, and many other subjects. 
There is also, what is most important in a work of this 
character, an effective general index occupying 22 
pages. Although essentially a work of reference, 
much interesting and useful information may be 
obtained by studying the introductory matter and 
explanatory notes. 


Usually books for technical men make somewhat 
heavy reading, but the subject of this review, The 
Technical Man Sells His Services, by Edward Hurst, 
and published by the McGraw-Hill Publishing Com- 
pany, Limited, London (Price 12s. net), while a really 
serious book, strikes a lighter note. Obtaining employ- 
ment is one of the most serious tasks with which any 
individual who has to earn his livelihood can be faced. 
At the same time, there is perhaps no job which is 
more often done unsatisfactorily than this. Applica- 
tions for employment, whether written or personally 
made, are often stereotyped in character and badly 
made. Some years ago a man approached an old 
shipyard foreman, saying he was a married man 
and wanted a job; he was a driller. The old foreman, 
who was a confirmed bachelor, stopped him, saying, 
“T have nae job I can offer ye; but go ye to Blank’s 
yard an’ ask for Mr. McDougall. He'll give ye a 
job if he can, but don’t start by telling him ye are a 
damn fool; just tell him ye’re a driller.’”’ The same 





kind of application is made to-day by men of all 


| 

| grades. Many a man in seeking a job puts first the 
|fact that he is a B.Sc., emphasising, perhaps, the 
“with honours,” or that he has had a public school 
|education, or fought in the Great War. Either one 
|of these may be excellent secondary matter, but 
junless an employer is seeking only that experience 
which such training indicates, either statement may 
have no real value. The author under notice sets out 
|to help the technical man to put his application for 
employment forward in such a manner that he will 
|indicate, in an informative manner, the nature and 
| value of the services he has to offer. In quite a useful 
| manner the reasons why a man who had been successful 
in obtaining thirty interviews had failed to obtain a 
berth, are considered. The form of question and 
|answer is used and the assumption is made that, if 
| thirty different people had interviewed him, and turned 
him down, they would not all be wrong; there must, 
therefore, be something lacking; either he must have 
put his case forward badly or he had nothing useful 
to these men to offer. As is so often the case with books 
|of this kind, their value lies not in treating what is 
written as something to be learnt and followed literally, 
but rather in the thoughts they provoke and the 
different outlook given. It is a book worth reading, 
and many a man, having done so, will come to the 
conclusion that he really could have put his case 
much better and has been a very poor salesman. 





Die Bestimmung der Dimpfung von Drehschwingungen 
einer Flugmotorkurbelwelle, recently published by Messrs. 
Levin and Munksgaard, of Copenhagen, is a thesis sub- 
mitted for a doctorate, by J. L. Mansa, who was re- 
cently appointed to the professorship of marine 
engineering at the Technical High School at Trondheim. 
The paper comprises a theoretical and experimental 
analysis of the torsional vibrations of an aero-engine 
crank-shaft, with special reference to the influence of 
damping on the form of the oscillations, and to the 
relative importance of the different factors which 
normally contribute to the damping of torsional vibra- 
tions in a typical combination of propeller and piston- 
driven engine. The experimental work which forms 
the basis of the author’s conclusions was carried out 
|in the engineering laboratory of the technical school at 
Karlsruhe on a 185-h.p. 6-cylinder, in-line, engine 
operating on the 4-stroke cycle with a 6 to 1 compression 
ratio and a rated speed of 1,410 r.p.m. Power was 
taken by an air propeller-brake directly coupled to the 
engine shaft, and the usual provision was made for 
indicating the cylinders and measuring the lubricating 
oil temperature. The most interesting feature of the 
experimental equipment was a specially designed torsio- 
graph, consisting of an inertia element driven from the 
engine shaft by a slender axial member, and furnishing 
a graphical record of the torque fluctuations during the 
cycle. The belt and pulley method adopted for driving 
this instrument seems less satisfactory than a direct 
coupling to the experimental crank-shaft, but it must be 
admitted that no evidence of error introduced by belt 
elasticity is apparent in the torque diagrams reproduced 
in the thesis. The major value of the investigation lies 
in the distribution of damping losses among the con- 
tributory factors. Of the total damping present 
during a complete cycle, only 2 per cent. or 3 per cent. 
is due to the propeller, and a like amount to shock or 
impact at mechanical joints. A larger proportion, some 
17 per cent., is accounted for by internal friction in the 
materials and structure of the engine. The rest is all 
due to friction between the moving parts of the machine, 
and it is particularly noteworthy that this—by far the 
most important source of damping—is markedly 
affected by the viscosity of the lubricating oil, an aug- 
mented damping factor being observed when a change 
was made to an oil of higher viscosity. Dr. Mansa’s 
work thus provides an inuication of the direction in 
which the restriction of torsional vibrations, leading to 
power losses and possible fatigue failure, may most 
profitably be undertaken. 








Tue MANCHESTER Sure Canat.—lIt is gratifying to 
note that there was a fair increase, as compared with the 
figure for the previous twelve months, in the tonnage 
ot the total toll-paying merchandise traffic of the Man- 
chester Ship Canal during the year ending December 31, 
1933. The recently-issued annual report of the Canal 
Company shows that 5,389,069 tons of merchandise 
were conveyed through the Canal in 1933, as compared 
with 5,318,935 tons in 1932, and 5,898,298 tons in 1931. 
As the result of the increased traftic, the receipts of the 
Port rose from 1,203,657. in 1932 to 1,240,405/, in 1933. 
Expenditure in the working of the Canal showed a 
decrease of 7,3811., as compared with 1932, and, com 
paring 1933 with 1930, there has been a reduction in 
expenditure amounting to 74,0741. The construction 
of the additional oil dock at Stanlow, Ellesmere Port, 
for use by ships carrying petroleum spirit and other 

troleum products, together with the turning basin 

| for vessels, was completed during the year unde: seview. 
| The dock was formally opened on May 26, 1933. by the . 
| Hon. Oliver Stanley, M.C., M.P., Minister of Transport. 
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160-H.P. EIGHT-CYLINDER AIRLESS- 
INJECTION ENGINE. 


LATHER less than two years ago,* we described a 
new 150 h.p. airless-injection engine of exceptionally 
interesting design made by Messrs. W. H. Allen, Sons 
and Company, Limited, Queen’s Engineering Works, 
Bedford. The outstanding feature of this engine was 
the construction of the frame, which was of C form, 
the aperture being in front and giving very easy access 
to the crankshaft, camshaft, and bearings, thus dis 
pensing with extensive head room or space at the end 
of the engine for overhaul purposes. The aperture 
was closed by a longitudinal plate, on which inspection 
doors were fitted. A number of engines embodying 
the same form of construction have since been built, 
and at the present time, Messrs. Allen are in a position 
to supply a complete range of similar units, having 
2, 3, 4, 5, 6 or 8 cylinders, and developing from 20 
brake horse-power to 160 brake horse-power at 1,200 
r.p.m. One of the eight-cylinder models, selected by 
Messrs. The Drewry Car Company, Limited, for the 
shunting engine which they are supplying to the 
London Midland and Scottish Railway, is illustrated 
in Figs. 1 and 2 on this page. 

The cylinder heads are independently detachable, 
and have open-type combustion chambers with direct 
injection into the concave piston crowns. There are 
two inlet and two exhaust valves per cylinder, operated 
by short spherically-jointed push rods from the cam- 
shaft running across the front of the engine above the 
C opening, as shown in Fig. 2. Special quality cast- 
iron is used for the pistons, but forged aluminium 
pistons are fitted for higher piston speeds. The cylinder 
liners are centrifugally cast, and are nitrogen hardened. 
The crankshaft is made from a solid nickel-steel alloy 
forging, and the dimensions are appreciably above 
Liloyd’s requirements for marine engines. A coupling 
flange is provided for carrying the flywheel. Drop- 
forged steel connecting rods are used, with a large- 
diameter gudgeon pin. The big-end bearings are formed 
by a white-metal lining in the rod itself, while the small 
ends are fitted with bronze bushes. The camshaft is 
driven by a duplex roller chain. An independent fuel 
pump is provided for each cylinder, each pump being 
adjacent to its fuel injector, so that the connecting 
pipes are short and of equal length. The injectors are 
of the automatic differential-piston type. A _ centri- 
fugal-type governor regulates the fuel supply at all 
loads, and is arranged so that the speed can be varied 
while running. The lubrication system is entirely 
automatic, and if required, can be primed after periods 
of idleness by operating the pump by hand. The 
camshaft runs in an oil bath. 

The engine illustrated is rated at 160 brake horse 
power at 1,200 r.p.m., and has a fuel consumption 
below 0-4 Ib. per brake horse-power hour. Two self 
starters are fitted, either of which is capable of starting 
the engine under normal conditions. The motors 
engage with the toothed ring incorporated in the 
tiywheel, clearly visible in Fig. A dynamo, which 
provides a current in excess of that required for charging 
the accumulator, is driven by chain at the end of the 
engine remote from the flywheel. Beyond this chain, 
double V-belt pulleys are provided for the radiator fan 
drive. The radiator is of the Serck sectional type, and 
incorporates an oil cooler. 








LIABILITY FOR THE FAILURE OF 
A MOORING SWIVEL ASSEMBLY. 


\ RECENT decision of the Admiralty Divisional Court 





(Sir F. Boyd Merriman, President, and Mr. Justice 
Langton) which has excited considerable interest, 
relates to the use of what are known as “swivel 
assemblies’ in common use at the present time for 


mooring vessels whilst lying up. One of these swivel 
for mooring the 8.8. Branksome 
Hall, in January, 1933, off Southend pier. Owing to 
the vessel sheering in heavy weather, the mooring 
gear parted, the vessel got adrift and she collided with 
the barge Elsie and the Southend pier, doing serious 
damage to both 

The action brought against the Branksome Hall was 
wiginally tried by Judge Shewell Cooper in the Mayor's 
City of London Court, where the defendant succeeded. 
It came before the Divisional Court on appeal, and the 


assemblies was used 


question for the Court’s decision was whether the 
owners of the Branksome Hall were liable for the 
damage or whether it was the result of inevitable 
socident. 


The evidence was that this swivel assembly, which 
was attached to the two anchor cables by its bottom 
links and to two cables leading from the hawse pipes 
by its top links in such a way as to prevent the cables 
from becoming entangled when the vessel swung, had 
been tested, at the owner's request, by Lloyds’ Proving 
House at Bute, Cardiff; that it had been marked with 


* See ENGINEERING, vol. cxxxiv, page 37 (1932) 
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the stamp of that establishment (which was one of the 
testing houses approved by the Board of Trade), and 
that a certificate had been delivered by the Proving 
House to the owners of the Branksome Hall stating 
that the mooring swivel assembly in question had been 
tested and examined and found to be “ without defect 
permanent deformation.” Before adapting the 
assembly to the vessel, the owners took the additional 
precaution of having it examined and overhauled in 
their Stores Department at Tilbury, and there was 
abundant evidence from those who had been concerned 
with the actual fixing in place of the assembly on 
January 17, 1933, that had no visible 
defect or anything to cause them to suspect that there 
was any weakness in the gear. On January 23 the 
accident occurred. It was then discovered that the 
wooden retaining pin which kept the main pin of the 
upper shackle in place between the jaws of the shackle, 
had sheered ; that the leg which held the wooden pin 
had been bent outwards and that the-link to which the 
actual swivel was fastened had slipped out, thus 
releasing the anchor cables. 

The Divisional Court, reversing Judge Shewell | 
Cooper, held that the owners of the Branksome Hall 


or 


there been 











be 





had failed to discharge the onus which lay upon them 
of showing that they had exercised that degree of 
ordinary care and maritime skill which would entitle 
them to rely on the defence of inevitable accident ; 
that the Proving House certificate did no more than 
to certify that the gear was without flaw and the metal 
without defect ; that the owners were not entitled to 
rely on the certificate as regards the suitability of th 
assembly for use in mooring vessels and the fit of th 
various parts of which it was made, and the Court 
therefore decided that the shipowners had not acted 
with reasonable care and skill in not themselves testing 
the gear in respect of these matters, but should hav« 
carried out a further test of their own in addition to 
that performed by Lloyd’s Proving House at Cardifi 

The effect of this decision is, therefore, that, in th 
event of an accident occurring as a result of a mooring 
assembly of this kind breaking down, the shipowne! 
cannot rely for his protection upon a Lloyd’s Proving 
House test if the breakdown was not directly attribut 
able to a flaw or weakness of the metal of which the 
assembly was made, and it is to be noted, further, that 
the Court did not decide that even in that event ! 
would be protected by that test. 
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| end. This cabin contains the recording mechanism 
| of a weighbridge situated almost immediately below 
it, as well as the controls for the winch motor. 
(Concluded from page 419.) | Openings in the floor enable the loading operation 
Our previous articles on the new coke-handling | to be observed. The gantry can be made out in 
plant at the Beckton Gas Works of Messrs. The | Fig. 26, above the train of wagons on the quayside. 
Gas Light and Coke Company, Horse‘erry-road,| As it was necessary to keep the weight of the 


COKE-HANDLING PLANT AT 
BECKTON GAS WORKS. 


London, 8.W.1, referred only generally to two | boom as low as possible, the conveyor is driven at | 


interesting loading plants, one for railway wagons | the tail end. The driving gear, consisting of a 
and the other for ships, both having delivery booms | 5-h.p. motor running at 720 r.p.m., is shown at 
capable of vertical adjustment. These are now dealt | the right of Fig. 24. The belt tension is kept 
with in some detail and some illustrations given | uniform in all positions of the boom by passing the 
n Figs. 20 to 25, on Plate XXI, and Figs. 26| belt over pulleys situated above and below the 





Fic. 


26. 











Bx 9th" PO Do ot ae) ‘ nih? 


pga kt Ay 





Fie. 27. 


and 27 annexed. 
considered first. It will be remembered that the 
over coke can be loaded into wagons directly from | 
the storage bunkers. It is only the large coke, 
therefore, which, after the breeze and smalls have 
been abstracted on the grizzly screens in the scalping- 
house, is passed on to the boom wagon loader. This | 
coke is deposited on conveyor No. 9, the head of 
which is seen at the right hand of Figs. 24 and 25. 
Conveyor No. 9 feeds conveyor No. 10 on the fixed 
portion of the latter. The boom is hinged on a 
structure supported on a wall of the scalping-house | 
and is hoisted or lowered by a wire rope passing over 
t pulley at the delivery end. The hoisting and | 
lowering motions are operated at a speed of 20 ft. 
per minute by a winch driven by a 5-h.p. motor | 
provided with worm-reduction gear. The boom is 
protected by a covered and glazed gantry with a 
sangway on each side and an operating cabin at the 





The rail-loading system will be | 





Suip-LoapIna MACHINE AND Pier LANDING STAGE. 


hinge pivot. The usual tensioning device at the 
head is, of course, also fitted. When the boom is 
in its highest position the head pulley is above the 
standard railway-gauge height, and it can be 
lowered to just clear of the bottom of the wagon. 
The object of the arrangement is to reduce to a mini- 


mum the risk of breakage during loading. The} 


conveyor, which is 36in. wide and has 67-ft. centres, 
can deliver 90 tons per hour. The loading 
operation is controlled by the weighman. The 
totalling counter mechanism on the weighing- 
machine is set at zero before an empty wagon 
is brought on to the weighbridge and the tare is 
first ascertained. The wagon is then drawn under 
the boom, the head of which is lowered close to the 
floor, the weighman then starting the conveyor and 
gradually raising it, the wagon simultaneously 
being traversed, until it is filled. The loading 


is thus effected to the full capacity of the wagon | 


| without trimming having to be resorted to. After 
| loading, the wagon is returned to the weighbridge 
jand the gross weight ascertained. The weighing 
| operation is automatic and takes from 10 seconds to 
30 seconds. On its completion the pulling of a 
lever causes a ticket bearing the net weight of the 
load to be printed. 


The design of the ship-loading plant required 
careful consideration from a number of points of 
view. In the first place, to meet the requirements 
| for large coke of importers on the Continent and 
| elsewhere, it was essential that breakage in loading 
should be reduced to a minimum. In view of the 
| comparatively large tidal variation of level in the 
| River Thames at Beckton and the difference in the 
|size of ships taking a load, these ranging from 
steamers of 3,000 tons to small Thames barges, 
means had to be provided for preventing the drop 
of the coke at the discharge point becoming too great 
at low tide levels. The varying size of the vessels 
| again meant that the loading point could not be 
fixed—the different holds of a steamer, for example, 
| having to be filled without alteration of her position. 
Further, operating costs in loading are greatly 
increased if trimming of the cargo is necessary, 
whilst again, freightage charges become excessive if 
loading is carried out otherwise than expeditiously. 
Another consideration which had to be taken into 
| account was the protection of the loading booms, 
&c., from damage by ships approaching or leaving 
the jetty. The reduction of the breakage risk has 
been met by special attention being paid to the 
conveyor belts throughout the whole of the plant, 
particularly where changes of direction occur. 
Changes in level and access to remote parts of the 
hold has been secured by a loading boom hinged at 
two points, so that what is almost a universal 
motion of the discharge point is secured. This also 
helps with regard to variations in the size of the 
| vessels, though the major changes of this kind are 
met by traversing the loading plant along the 
| jetty. Speed of operation has been ensured by the 
provision of ample power and a centralised control 
|system. Protection against injury from vessels 
has been [provided by a landing stage provided 
with a floating fender. 
| Before describing the loading machine itself it 
| is necessary to trace the route by which the retort 
| coke from the wagon tipplers or the oven coke from 
| the grading plant reaches it, and for this purpose 
| reference should be made to Fig. 1, page 391 ante. 
| The loading machine is situated on the outside of 
|the downstream arm of a Tee-shaped pier. The 
up-stream arm is used for general-purposes and is 
|served by railway lines. Part of the ship-loading 
| conveyor system is, therefore, carried in overhead 
| galleries above the lines on the pier as will be 
|clear from Fig. 26. Mention has been made 
of a second ship-loading machine to be installed 
at some future date. This will be situated on the 
| inside of the down-stream arm of the pier, that is, 
the feeding conveyor for it will run parallel to that 
| of the one now in use, and two vessels, one on either 
|side of the pier, will be loaded simultaneously. 
Provision has been made in the overhead galleries 
| just referred to for the installation of the future 
| intermediate conveyors alongside those now existing. 
It has already been explained that all the supplies, 
whether of large retort coke, large oven coke or 
| graded coke, from either source are delivered in the 
_scalping-house to conveyor No. 2. This has a belt 
48 in. wide and 168-ft. centres. It delivers to 
conveyor No. 3, of the same width and 205-ft. long 
and is provided with an automatic belt weigher and 
recorder. These two conveyors are housed in the 
galleries, and the last delivers to conveyor No. 4, 
which has centres 271-ft. apart and runs along the 
floor of the pier. This, as well as the boom con- 
veyors, is 48 in. wide, the whole system running at 
speeds giving a delivery capacity of 215 tons per 
hour. The construction of the loading machine is 
shown in Figs. 20 to 23, while a general view 
of it in operation is given in Fig. 27. This 
view is, however, rather misleading as, owing to 
foreshortening, it gives the impression that the 
tripper and the main structure carrying the machin- 
ery room, boom-carrying jib, &c., are in one. As 
a matter of fact, they are a considerable distance 
apart, as will be evident from Fig. 23, though 
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connected by braced links at the bogie level. 
Dealing with the tripper first, it will be apparent 
from Figs. 20 and 21 that the supporting structure 
functions also as a bridge for the cross conveyor, 
No. 5, upon which conveyor No. 4 discharges, 
No. 5, in turn, discharging on to conveyor No. 6 
on the first portion of the loading boom. The 
structure, further, carries the hinge upon which 
this part of the boom moves in a vertical plane. 
The track on which the tripper carriage and the 
main structure run consists of three rails, two on 
the outside of the pier and one towards its centre. 
The tripper carriage runs on the two extreme rails, 
and has eight wheels with cast-steel treads arranged 
in four pairs on each side, the pairs being widely 
spaced to give stability in a longitudinal direction. 
Stability in the transverse direction, that is, the 
balancing of the load caused by the boom over- 
hanging the pier side as well as that due to lateral 
wind pressure, is ensured by 34 tons of kentledge 
in a steel box situated over the inside rail. The 
actual tripping part of the structure, viz., that 
carrying the inclined portion of conveyor No. 4, 
is supported by wheels running on rails each side 
of the belt. This belt, is, of course, not covered 
in, but is provided with timber wind screens, as 
are the conveyors on the two parts of the boom. 

The form of the main structure will be best 
understood by reference Fig. 22. Like the 
tripper, it not only bridges the pier conveyor, but 
is cantilevered out on the water side of the pier. 
The cantilever portion carries a jib from which is 
suspended the delivery part of the boom conveyor, 
(conveyor No. 6), the suspension ropes forming the 
luffing gear of the delivery boom. It also carries 
a cage in which the head end of the transfer part of 
the boom, conveyor No. 7, is supported, this cage 
being suspended by wire ropes and being capable of 
being raised or lowered as required. The delivery 
part of the boom is hinged to the bottom of the 
cage, so that vertical movement of the cage not 
only alters the inclination of the transfer boom, 
but determines, in conjunction with the luffing gear, 
the inclination of the delivery boom also. It will 
be appreciated from Fig. 20 that the jib and the 
delivery boom below it can be slewed in a horizontal 
plane through a considerable are. The combination 
of movements thus possible gives the virtual univer- 
sal adjustment of the end of the delivery boom 
previously alluded to. The range of this adjust- 
ment is about 160 deg. of slew in the horizontal 
plane, distance out from the edge of the pier from 
15 ft. to 50 ft., and vertical movement of 39 ft., 
that is, to 8 ft. 6 in. below the level of mean Thames 
high water, and 30 ft. 6 in. above it, giving a maxi- 
mum inclination to the booms of 16 deg. either 
way. The cage is constrained to move in a vertical 
line by a guiding frame depending from the cantilever 
of the main structure. The frame is supported and 
constrained to move in a vertical plane parallel to 
the face of the pier by a guide having wheels which 
run between a pair of horizontal rails carried on 
brackets attached to the face of the pier. This 
arrangement will be clear from Fig. 22. 

It may be thought at first sight that the guiding 
frame might have a tendency to diverge from the 
vertical while traversing the loader, but reference 
to Fig. 23 will show that the whole structure is 
rendered sufficiently rigid by the triangle formed 
by the frame, transfer boom and the girders linking 
the main structure to the tripper, in spite of the 
fact that the end of the transfer boom has allowance 
for movement on the guide rollers of the cage, in 
order to provide for the are described by its end 
between its extreme positions. The tilting moment 
on the main structure due to the overhang of the 
jib and delivery conveyer, as well as that due to 
a wind pressure of 15 Ib. per square foot on the 
exposed area, is counterbalanced by 50 tons of 
kentledge on the inner side of the frame. Lateral 
displacement is guarded against by the wheels of 
the main structure being provided with a central 
flange, 4} in. wide, running in a space between 
the two outside rails of the track. The wheels on 
the inside rail are double-flanged. There are eight 
wheels on the outside rails, arranged in four groups 
of two each. The two extreme groups are mounted 
in bogies with a central horizontal pivot, and are 
trailing wheels. The two centre groups, that is, 


to 














four wheels in all, are mounted in the base of the 
structure, and are driven. There are only four 
wheels on the inside rail. These are arranged in 
two groups of two, only one wheel in each group 
being driven. 

The drive is derived from a 35-h.p. motorsituated, 
as shown in Fig. 22, on the lower platform of the 
loading machine. 


The drive is transmitted, through 

reduction gearing, to a cross shaft having bevel 
wheels at each end. Each of these bevels meshes 
with a corresponding bevel wheel on two shafts 
which lead diagonally downwards, in the manner 
shown in Fig. 23, to the reduction and transmission 
gears on the four groups of driving wheels. The 
final drive to the wheels on the outside rails is 
transmitted by teeth cut on the flange of the wheels 
which goes between the pairofrails. The traversing 
speed is 40 ft. per minute against a head wind of 
a force giving 15 lb. per square foot pressure on 
the structure. The length of travel is 235 ft. 
The total weight of the main structure, including 
kentledge, is about 141 tons. The machine is 
electrically operated, and arrangements are therefore 
necessary for handling the cable during the traverse. 
This gear can be identified by the drums seen just | 
above the traversing drives in Fig. 23. The cables 
are carried under the pier to a point near the centre | 
of the loader traverse, at which point they emerge 
to the top of the deck through an anchorage casting, | 
which also serves to protect the cables as the | 
machine passes over the central position. The 
cables are reeled on and off the drums in a spiral 
manner, with each coil on top of the preceding one, 
so that they are laid in a straight line. The drums 
are provided with balancing gear consisting of 
counterweights carried on the main frame and 
suspended on wire rope connected to barrels on 
the drum shafts. This gear can be made out in 
Figs. 20 and 22. The arrangement relieves the 
cable of strain. The drum shafts are fixed, the | 
drums themselves being provided with gunmetal 
slip rings with adjustable controller-pattern fingers in 
an enclosed box fitted with inspection covers. The 
reeling gear was made by Messrs. Dalyte Electrical | 
Company, West-row, North Kensington, W.10. 

The machinery for operating the booms is| 
situated on the upper platform of the loader in the 
positions shown in Figs. 20 and 22. The lifting 
motion for the cage is derived from a 30 brake horse- | 
power motor operating a winch through spur- 
reduction gear. This is the right-hand unit of the | 
two shown in Fig. 20. The left-hand unit consists | 
of a similar, but smaller, set having a 20 brake horse- 
power motor and effects the luffing of the delivery | 
boom, A lift of 27 ft. 6 im. is provided and the | 
lifting speed is 20 ft. per minute. The luffing 
speed is 30 ft. per minute. The jib with the pendant 
delivery boom is slewed by means of a 10 brake 
horse-power motor with worm-reduction gear. The | 
slewing speed is 200 ft. per minute taken at the} 
radius represented by the end of the delivery con- | 
veyor. As already stated, the angular range is| 
about 160 deg., but in order to enable the boom to | 
be disconnected for overhaul and repairs it can be 
slewed to a position parallel to the pier and lowered 
on to suitable supports. The machinery is protected 
by a house, but all the motions are controlled from 
the small cabin seen in the various illustrations 
immediately under the jib, so that the operator has 
an unrestricted view. The master controller by 
which the supply of coke to the loader is governed, 
is also situated in this cabin. 

The landing stage is best seen in Fig. 27. This 
consists of 19 pairs of piles, of which those outside 
are vertical and the inner, except in the way 
of the columns of the pier, are inclined. They 
are driven to a depth of 37 ft. below O.D. and are 
connected, as shown, at the top and below the 
platform. This is of creosoted timber and is 
situated at a level of about 11 ft. 6 in. above O.D. 
and is approximately 330 ft. long. The whole 
structure is firmly braced and is secured to the pier 
columns in the manner shown in the illustration. 
The outside piles are protected by steel plating and 
carry angle iron guides to prevent longitudinal 
and transverse movement of the floating fender. 
The fender consists of a line of timber baulks 18 in. 
square in cross-section and each about 36 ft. long, 
protected with steel at the points of contact with | 





the landing stage piles. It may here be mentioned 
that, apart from the provision of the landing stage 
the surface of the pier was re-constructed to ensure 
adequate support for the new loads now imposed 
upon it. 

A brief reference was made above to the contro] 
from the operator's cabin of the loader. It will be 
realised that the coke-handling plant as a whole is, 
by reason of the high degree of flexibility provided, 
somewhat complex. Some comment on the genera] 
contro] system is, therefore, here given. In the 
first place, it may be noted, the whole starting and 
stopping system is interlocked. The frequency of 
starting and stopping the ship and rail loaders js 
about 20 per hour, and for all other sequences about 
2 per hour. When loading retort-house coke to 
ships, operation of the master controller in the 
ship-loader cabin starts up the three belts on the 
loader simultaneously, and then, at intervals of 
10 seconds, the conveyors leading to the rotary 
grizzly in the scalping house are started in rotation. 
Before conveyor No. 2 and the grizzly can start, 
however, the screening plant must be in operation. 
This is controlled from a station situated near the 
plant. When this plant has been set in operation, 
conveyor No. 2 and th¢ grizzly start simultaneously. 
When these have been running 10 seconds, con- 
veyor No. 1 from the wagon tipplers starts up and 
the tipplers may be operated. 

A similar sequence is followed in operating the 
rail loading boom, the operation being controlled 
from the cabin on the boom gantry. The transfer 
of large oven coke to the ship loader from the coke 
wharf or storage ground is controlled from the ship- 
loader cabin by means of a change-over switch in 
connection with the master controller. Here again, 
before the grizzly in the grading plant house can be 
started, the screening plant must be in operation. 
The supplementary flow of large coke to ships from 
the storage bunkers is controlled from the screening- 


| section control room, but the shutting down of any 


section ot the plant under the control of the operator 
on the ship loader will automatically shut down the 
conveyors in the grading house concerned with 
this flow. The flow of large coke from the wharf 
or storage ground is controlled from the screening 
plant room, as is also the flow of large oven coke to 
the cutting section, that of both large and graded 
coke to the storage bunkers, and that from the 
bunkers to the gas-producer plant. The flow of 
oven coke from the wharf to the storage ground is 
controlled by a master controller in the operating 
cabin of the distributor. 

The fundamental idea of the whole system of 
control is that of ensuring that no supply can come 
forward unless a belt or other apparatus is in opera- 
tion to receive it and operation has therefore been 
made as automatic as possible. The control] system 
is completed by emergency stopping devices. The 
emergency stopping device consists of watertight 
push-button switches connected up to the no-volt 
coil of a main circuit breaker in such a way that 
the operation of any one of them interrupts the whole 
supply of the section concerned. These switches are 
situated at all conveyor feed and discharge points ; 
at intervals, not exceeding 100 ft. apart, along the 
conveyor galleries ; on the machinery floors and at a 
numberof other points. The power equipment com- 
prises 74 motors, ranging from } h.p. to 75 h.p. 
The current supply is of 440 volts, 3-phase, 50 periods, 
and is obtained from transformer houses situated 
near the wagon tipplers. In conclusion we wish 
to tender our thanks to Messrs. The Gas Light and 
Coke Company and to Messrs. West’s Gas Improve- 
ment Company, Limited, for providing the 
drawings and interesting information which have 
enabled this account of the plant to be prepared. 








De-Greastnc WorxKsHopr Fioors.—aA colloidal sub 
stance, known as HF-Colosyl-XTL, and intended for the 
cleaning of grease-caked workshop and garage floors, 
has recently been introduced. We understand that the 
preparation is simply mixed in hot or boiling water, 
poured over the dirty floor, and brushed about, preferably 
with a wire brush. The substance, it is stated, emulsifies 
the grease and rapidly reduces it to a mud-like sludge 
which may be swilled away with clear water, leaving 
the floor clean. It is claimed to be inexpensive to Us®, 
and that repeated treatment imparts a grease -resisting 
quality to the concrete. The manufacturers are Messrs. 
Industrial Colloids, Limited, Manchester, and the 50* 
distributors, Messrs. Harvey Frost and Company: 
Limited, 148-150, Great Portland-street, Londor, W.l 
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CORRECT AND INCORRECT HOBS |° the rack surface. Let AP, Fig. 2, be this line, 
jand let its angle of slope €. raw per- 
FOR SPUR GEARS. pendicular to AP, and let VP=c. The line AP, 
By P. Cormac. | being tangent to the screw surface, will be tangential 
THE hob which will cut a straight-sided rack|to the screw helix through P. The slope of this 
tooth will also cut involute teeth on a wheel of helix is tan-(h/c), hence tan « = h/c, orc = h cot «. 
any pitch radius whatever. The surface of this | Thus, in the screw motion of the rack, the line of 
hob is the envelope of the straight-sided rack, | gteatest slope AP remains tangent to a helix of the 
when, to an observer on the hob, the rack is endowed | screw of radius c. The envelope of the rack surface, 
with a screw motion about the axis of the hob. | being the locus of the characteristic AP, is the locus 
The axial section of the thread of this hob is not of the tangents to a helix of reduced pitch h and 
straight-sided. A hob with a thread which is|Ttadius c. This surface can be identified with the 
straight-sided in axial section cannot cut a rack | Surface locus of a line L, Fig. 3, drawn on a plane 
with a straight-sided tooth, and, in consequence, | P when the plane is rolled on a cylinder of radius 
it will not cut a tooth of involute form. Worse | . 
still, the teeth which it will cut on gear and pinion | z Fig.1. 
will not be the conjugate forms necessary for the | Vv A 
transmission of uniform motion. In this note it| 
is proposed to find, firstly, the hob tooth which | 
will cut a straight-sided rack tooth, that is, the 
hob which will cut true involute gears, and secondly, | 
to find the rack tooth section which will be cut by | 
a hob which has a thread straight-sided in axial Vv A 
section. For convenience in description, the hob re) 
axis will be taken vertical. Vy 
A screw motion about any axisisequivalent, for) $§#=# $§§$f. ~*~ 
an instant, to a rotation about a parallel axis, 
together with a translation, the translation being 
perpendicular to the common normal to the axes | 
and making an angle tan~(a/h) with the axes, 
where a is the distance between the axes and h 
is the reduced pitch of the screw. The reduced | 
pitch of a screw is the advance of the screw accom- | 
panying a rotation of one radian. It is the ordinary | 
pitch divided by 27. To prove this proposition, 
let VV, Fig. 1, be the axis of a screw of reduced 
pitch h, and let AA be a parallel axis distant a from | 
VV. Taking co-ordinate axes as indicated in the 
figure, if ~ be the angular velocity of the screw 
motion, a point P of co-ordinates x, y, z has velocity 
components yw, — tw, and hw parallel to the| 
x, y, and z axes, respectively. Due to a rotation | 
of angular speed ~ about AA, the corresponding 
velocity components of P are yw, — (x — a), | “ 
and zero. If to these components due to rotation, toa, 
we add a component — dw parallel to the Y-axis, | ,...> 
and a component hy parallel to the Z-axis, we 
obtain a velocity system identical with that due | > the slope of L being 
to the screw. But the velocity components — aw | tan-“(h/c). This surface 
along the Y-axis and hy along the Z-axis compound | is called the developable 
to a velocity parallel to the YZ plane, and along | hejicoid. A section of 
a direction making an angle tan-\a/h) with the the surface made by a 
Z-axis, which proves the proposition. | plane normal to the axis 
Hob to Cut Straight-Sided Rack.—Consider the |of the cylinder is the 
straight-sided rack R, Fig. 2, to be given a screw | involute of the circular 
motion of reduced pitch h about a vertical axis | section of the cylinder. 
through V, and let ¢ be the angle made by the The axial section has 
rack generators GG with this axis, which may be | the equation 
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| cut is still straight-sided, but the tooth angle is 
| 14 degrees 57 minutes. 

Slope of Thread Profile in Axial Section.—Let M, 
Fig. 2, be a point on the line of contact of rack and 
hob, MA the normal at M, and MV the tangent to 
the hob meridian through M. Let the angle of 
slope of MV be 8, and the slope of the normal A 
Then, since the real angle between these two lines 
is a right angle, the plan of this angle, that is the 
angle ¥, is such that 


| 
| 


cos Y = tan 8 tan X. 


Remembering that 
tan \ = cot € = c/h, 
this gives 
tan 8 = (h/c) cos y = cos y tan €. 


Referring to Fig. 2, it will be seen that as M moves 
outwards, that is, as y decreases, the angle ¢ 
diminishes, so that the slope of the axial section 
increases with the radius. The profile issues 
normally from the base cylinder, then the slope 
continually increases until it reaches a limiting 
value «¢ at infinite radius. 

For the numerical example given, the maximum 
angle of slope of the profile is 14 degrees 57 minutes. 
The slope at a radius of 3 in. is 144 degrees. Ata 
radius 2-8 in., the slope is slightly over 4 minutes 
less, and at a radius 3-2 in. the slope is slightly over 
3 minutes greater than 144 degrees. 

Rack Tooth Cut by Hob Thread Straight-Sided in 
Axial Section.—Let the reduced pitch of the hob 
screw be h, and let the semi-angle of the hob thread 
be a. The feed motion of the hob will be taken as 
making an angle ¢ with the hob axis. This will 
be the angle between the rack generators and the 
hob axis. Take an axis AA parallel to the hob 
| axis and distant a from it where a = h tan ¢ 
| From the consideration of a hob to cut a straight- 
sided rack, it follows that the curve of contact C of 
the hob H, with its rack envelope, is the locus of 
the feet of perpendiculars drawn from the points 
lof AA to the hob surface H. Let M, Fig. 4, be a 
point on C. MA is the plan of the common normal 
i the rack and hob surfaces at M, and MV is the 

plan of the hob generator through M. Remembering 
| that the real angle between MA and MV is a right 
angle, the plan of this angle, that is the angle 
VMK or y, is such that 


cos Y = tan a tan « ‘ > « (2) 


where y is the angle of slope of the normal MA. 

To obtain the slope of the normal, we note that 
in a screw motion of reduced pitch h of the hob 
about its axis, the point M moves perpendicularly 
to the normal MA, and thus has no component 
velocity along MA. But the velocity components 
of M in this motion are hy vertically, pw perpendi- 
cular to VP and qw parallelto VP. The sum of the 











referred to as VV, in conformity with Fig. 1. Take | MF ay! ¥ 
a vertical axis, which may similarly be referred to | © op Minearteleh 3 = 9h 
as AA, through A, where VA is normal to the; If a be the angle of the rack tooth in normal 
screw axis and to the rack generators, and | cross section, and o the angle of slope of the rack | 
VA=a=h tan ¢. The screw motion of the| generators, we have from above tan ¢o=h/a. If «| 
rack about VV can, for the instant for which the | be the inclination of the line of greatest slope on 
drawing is made, be replaced by a rotation about | the rack surface, we get from elementary geometry 
AA together with a translation parallel to the | 
rack generators. In so far as the envelope of the | 
rack in this motion is concerned, its translation | or 
may be left out of account, the envelope being | 
independent of motion parallel to the rectilinear) where 
generators. Thus the envelope swept up by the | 
rack in the screw motion about VV has an element! | 1 , ‘ 
identical with the envelope swept up by the rack | Numerical Example.—As a numerical example, 
in an infinitesimal rotation about AA. Or, what | ©msider a hob of the following dimensions :— 
is the same thing, the curve of contact C, or charac- | Pitch radius a 
teristic as it is called, of the rack with its envelope | Pitch 
is the same whether it be considered as having a| Reduced pitch h 
screw motion about VV or a rotation about AA. a Geese 
Plainly, in the rotation the normals to the rack| From this data, the angle of slope o of the rack 
surface along the characteristic C pass through the | generators is 3 degrees 49 minutes. This is also the 
axis of rotation AA. The curve of contact C of| helix angle of the hob at 3-in. radius. Calculating 
the rack with its envelope is therefore the locus | from (1), the angle of greatest slope « of the rack 
of the feet of perpendiculars dropped from the | surface is 14 degrees 57 minutes. The radius c of 
points of AA on the rack surface R. Now R_/ the base cylinder, being equal to h cot ¢, is 0-749 in. 
being a plane, the locus of these perpendiculars is| If the rack generators be horizontal, in other 
the plane passing through AA and perpendicular | words if the direction of feed of the hob be per- 
to R. As can easily be seen, this plane passes | pendicular to the hob axis, the distance a is infinite, 
through the line of greatest slope of R. The | and a = «, while the radius c of the base cylinder 
characteristic is therefore the line of greatest slope | is 0-7733 in. If the original hob be used, the rack 


tan?’ « = tan?a+A®/a . “ J - (1) 
tan «€ = (h/a) sec x 


tan x = (a/h) tana 


3 in. 

1- 2566 in. 
0-2 in. 
14} deg. 


Wu i tt 


‘components of these velocities along MA is 


hw sin ~ — Pw cos pw, and as this must be zero we get 
tanuw=p/h . ° ° - (3) 
In Fig. 4, let VK be drawn perpendicular to VM 
to meet AM produced in K. We have from the 
figure 
VK cos Yy = p 
and substituting in this relation from (2) and (3) we 
get 
VK =hcota . ° ° ° - (4) 

Thus for all positions of M the length VK is constant. 

This gives us a convenient mechanical construc- 
tion to obtain the locus of M in plan. Let the 
crank VK = h cot a revolve about V, and let AK 
be a connecting rod constrained to pass through 
the point A. A second crank VM, at right angles 
to VK, will cut AK in M. As the cranks revolve, 
the locus of M gives the plan of the curve of contact 
of the straight-sided hob tooth with the rack which 
it generates. The form of the curve is shown in 
the figure. Its equation in polar co-ordinates r, @, 
may readily be seen to be 


acos@—brsin@d—r=0 , ° - (5) 


in which } is written for a tana/h. If to (5) we 
add the equation 


z=hO—rtana . ° - (6) 





we have the equations of the characteristic in space. 
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be written 
Aé@ 


a“ rsin 0, y = r cos 0,2 = rtana 


To obtain the normal cross section of the rack 
cut by the straight-sided hob, we find the projection 
of the characteristic on a plane normal] to the rac 
generators, that is on a plane passing through the 
y-axis and making an angle tan-(h/a) with the 
Z or hob axis. The equation of the section is 
therefore 


y r cos 6,2 (A @ — r tan a) sin @ r sin 6 cos > 


where 
ath, 


tan @ 


Slope of Rack Tooth Profile-—In Fig. 4, MA is 
normal to the rack surface at M. Take a plane 
through MA cutting the rack generators normally, 
and let MB be a horizontal line in this plane. If 
90 deg. — f be the real angle between the normal 
MA and the horizontal line MB, then £ is the angle 
between the tangent to the rack section at M and 
a horizontal axis, and gives the angle of slope £ 
required. Now, the true length of AB is AB sec ¢ 
so that we have 


tan (90 deg. 8) AB sec ¢/MB tan 4 


y sec 


? 
Hence 
3 


tan y 


cos @ cot cos @ tan 6 


where tan ¢= a/h and y and 6 are defined as in 
Fig. 4. The variation of the angle § shows then 
the variation of the slope of the rack tooth profile. 
Plotting the section in rectangular co-ordinates 
z and y, we see that the profile leaves the z axis 
tangentially, then z diminishing and y increasing 
the slope of the curve becomes less and _ less, 
approaching a minimum value whose secant is 
Saas When 
va? +h? 

equal to a, the tangent of the angle of slope is 
atana 


» 
~ 


> 
~~ 


, when y becomes infinite. y is 


The tooth profile is hence convex. 


Va? +h? 

Taking a hob of the same dimensions as already 
considered, but straight-sided in axial section, 
semi angle of thread 144 deg., we find that the 
angle of slope of the rack generators 
angle of the hob at 3 in. radius is 3 degrees 49 
minutes, the tangent of this angle being A/a. For 
plotting the plan of the characteristic, the length 
of the crank VK 0-7733 in. The minimum 
angle of slope of the rack profile is 14 degrees. At 


18 


3 in. from the hob axis, the profile cut has a slope | 


14 degrees 28 minutes. At 2-8 in. the slope is 
about 4 minutes greater, and at 3-2 in. it is about 
3 minutes less than the slope at 3 in. from the hob 
axis. 

If the feed motion of the hob be perpendicular 
to the hob axis, the distance a is infinite. Equation 
(5) for the plan of the characteristic then becomes 


rtan @ A cota 


Referring to Fig. 4, the angle y is now zero, and the 
distance of the normal MA from the hob axis is 


a hk cot a cos 6, 


The tangent of the angle of slope of the normal is 
a/h, so that the slope tan 8 of the rack profile is 


h 


At the hob axis £8 is 90 degrees. The slope 
diminishes as the distance from the axis increases, 
becoming equal to the slope of the hob thread at 
infinite distance. For the numerical example the 
slope at 3 in. from the hob axis is 14 degrees 55 
minutes. 


tan 8 xr sec @ tana 








Brrtisu STANDARD SreciFtcation ror Epison-Type 


Screw Lamp Caps \ large measure of international 
agreement has now been reached with regard to the 
dimensions of the Edisen-type screw lamp caps and 


holders, and these agreements are embodied in British 
Standard specification No. 98-1934, which has been 
published by the British Standards Institution. It 
nominally a revision of the 1919 edition, but is really an 
entirely new specification. The old edition dealt only 
with the Goliath size, whereas the new one deals with the 
Goliath, Medium, Small and Miniature sizes. Furthermore, 
the new edition goes into much greater detail than the old, 
both as regards screw-thread dimensions and genera] 
constructional features. Copies may be obtained from 
the Publications Department of the Institution, 238, 
Victoria-street, London, 8.W.1, price 2%. 2d., post fre 
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In rectangular co-ordinates, the space equation may | LITERATURE 


and the helix | 


|analytieal lines, with the result that a non-mathe- 


ee 
Modern Polyphase Induction Motors. 

O. Roypt. London: Sir 
| Limited. [Price 21s. net 
| In translating this work from the German, Mr. 
H. M. Hobart has rightly judged the importance of 
| induction motors—particularly those with single and 
double squirrel-cage rotors, to quote from the sub- 
| title of the book. Of all electric motors—indeed of 
|all motors—the cage-type induction motor stands 
| supreme in many respects. Despite its constant 
| speed and the relatively poor starting torque of the 
|single-cage type, the simplicity and robustness of 
| its construction, with its consequent reliability, have 
| given it an unrivalled position. We are told that 
|in the United States of America, 95 per cent. of all 
polyphase induction motors are fitted with squirrel- 
cage armatures. This popularity, however, is based 
on the simple cage construction—whether single or 
double is immaterial—and for this reason the 
multitude of more or less complicated devices to 
improve the starting torque, so admirably reviewed 
in the introduction, can never expect to compete 
seriously with the simple types, quite apart from 
questions of cost. 

In order to show the relative merits and demerits 
of the slip-ring and cage types, a comparison is made 
between them by working out the design of a small 
motor. The facts adduced, of course, are well 
known to designers. Construction examples are then 
given of double-slot rotors and of eddy-current 
(deep slot) rotors, to indicate the improvement in 
| starting-torque available. Such motors have their 
| uses, and in general, are not inferior in reliability 
| to the single-cage rotor. The theory of these special 
| designs is given at length, though there seems to be 
an error in the expressions relating to eddy currents 
jon page 117, despite the footnote regarding the 
| representation of hyperbolic functions. 
| The next three chapters deal with various start- 
| ing devices such as switching over in the rotor 
jand in the stator circuit, and types of centri- 
| fugal pulleys and couplings. However rich patent 
literature may be in this connection—and the 
authors have given it full and fair justice—we 
sider the slip-ring rotor is to be preferred when 
the simple cage rotor cannot satisfy requirements. 
| The external starter, if necessary of the automatic 
| type and fitted with current-limit control, is gener- 
|ally preferable to any rotating device. 

The last chapter discusses regulations governing 
the use of cage motors, of which it might almost be 
said that all countries—indeed, we nearly said all 
supply authorities—differ. The explanation of the 
| matter in many cases is ignorance—the authorities 
often make regulations which are quite unnecessary. 

In many cases it is a much more important matter 
| that the user shall have control of the torque during 
| starting to prevent damage to the drive. However, 

in this country we are soon to have a permissible 
voltage variation of + 6 per cent.—it is to be hoped 
that this will react favourably on the use of cage- 
type motors. 

The book can be recommended to all interested 

in the subject ; there is also an appendix on crawling 

which will help many designers. 


By F. Punca and 


Isaac Pitman and Sons, 
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Conjugate Functions for Engineers. By Mites WALKER, 
M.A., D.Se., F.R.S. Oxford University Press 
Humphrey Milford. Price 12s, 6d. net.] 


London : 


As students of hydrodynamics are aware, there are 
only a limited number of cases in which it is possible 
exactly to determine by means of direct analysis 
the irrotational motion of a fluid subject to specified 
boundary conditions. When, however, the boun- 


daries consist of fixed straight lines we may use a| Jpternal-Combustion Engines—Theory and Design 


transformation devised by Schwarz and Christoffel, | 
which involves a theorem that enables us to take a 
rectilmear polygon in one plane and transform it 
into the real axis of another plane. Many of the 
solutions obtained by this method have important 
applications in aerodynamics, electrostatics, heat- | 
conduction, hydrodynamics, and magnetism, whence 
it follows that the transformation in questior is of | 
interest to engineers in general. When the subject | 
of conformal representation is introduced to| 
students, it is usually dealt with along rigorous | 


| 
| 





matical student asks himself “ What is it 
about ?” 

The writer of this volume answers such a questior 
in a most illuminatmg manner, which, if we ma, 
say so, recalls to mind the easy yet instructive sty\ 
followed by another pioneering author in a small 
book entitled Calculus Made Easy.  Professoi 
Miles Walker has exercised an art in concealing th« 
labour of thought, which may hide from the reade1 
the background of solid knowledge relating to a 
region of engineering which he himself has helped 
to explore, and we have no hesitation in strongl) 
recommending the book to any engineer or physicist 
to whom the subject is of practical value. The first 


all 


| 31 pages are devoted to a description of the Schwarz- 


Christoffel transformation, in the course of which 
discussion the author makes use of a very helpful 
device or model of reference for the development of 
the treatment. This imtroductory chapter 
followed by 13 carefully chosen examples of appli- 
cation of the method to practical problems ; 
these illustrations occupy the remaining three- 
quarters of the volume, they afford an excellent 
means of demonstrating the use of this transforma- 
tion for the solution of problems involving two- 
dimensional fields of force and flux. A first glance at 
the book may lead one to think that the work is 
mainly connected with problems in electrostatics and 
electromagnetism, but it should be noted that some 
of the examples are applicable to a fairly wide field 
of engineering activity. 


1s 


as 


An Introduction to the Biochemistry of Nitrogen Con- 
servation. G. J. Fowxer, D.S8e., F.1.C. London: 
Edward Arnold and Company. [Price 12s. 6d. net. 

Tue problem of nitrogen conservation is that of 

retaining nitrogen in combination and preventing 

its return to the free state, and bringing it back into 
combination, should such return to the free state 
take place; and Dr. Fowler rightly describes this 
problem as a major factor in the world’s prosperity. 

The nitrogen contained in the annual coal output 

of the world, the author points out, amounts to 

11,000,000 tons; of which only 425,000 tons are 

recovered as ammonium sulphate, which emphasises 

the importance of by-product recovery from coal. 

This work is in the nature of a specialist mono- 
graph and sets out at length the different aspects 
of the question from the sources of organic nitrogen 
to nitrogen fixation. The chapter on Application of 
Biological Research to Nitrogen Conservation gives 
the student a comprehensive view of work in the 
laboratory and prepares the way for the succeeding 
chapters on the chemistry of nitrogenous matter, 
decomposition of non-nitrogenous organic matter 
and nitrogen fixation. In this chapter the industrial 
processes—electrical, thermo-electrical and thermo- 
chemical—which supply a very large portion of the 
nitrogenous mineral fertilizers used in agriculture 
are described. 

The sections on the chemistry of sewage purifica- 
tion, the activated sludge process and the disposal 
of solid refuse cannot fail to be of practical value 
to the engineer engaged in sanitary work in the 
tropics and indeed in this country also. Dr. Fowler 
has had a long experience of the position in India, 
and his review of the sanitary problems in India and 
China are based on personal experience of the diffi- 
culties to be faced in those countries. 

This book is of great value because of the care- 
ful method followed by the author in discussing the 
different aspects of his subject. It is 
good reading because Dr. Fowler is not capable of 
writing a dull chapter. A good bibliography 
appears at the end of the book. 


also very 


By 

V. L. MALBeEv. London: McGraw-Hill Publishing 
Company, Limited. [Price 24s. net.) 

Tue author of this work, who is Professor ‘ 


Mechanical Engineering of Oklahoma Agriculture and 
Mechanical College, explains in the preface that atter 
being engaged at the Institute of Technology 0! 
Tomsk (Russia) in teaching and research work. b« 
went to America “‘ where circumstances made neces- 
sary a change to industrial engineering.” After ten 
years of practical work, he has returned to teaching. 
and his book is the result, his objective being 
give the fundamentals of internal-combustion 

















May ITI, 1934.] 


ENGINEERING. 





535 














engineering in one volume, so that the reader 
can know what, how and why things should be done 
in a certain way. 

The general scheme of the book is straightforward 
ind eminently useful. The information contained 
in it is up to date and although somewhat pedanti- 
cally positive as to heat transmission and other 
coefficients, it gives the reader an insight into the 
complex inter-relation of important details which 
should be considered when new designs are being 
worked out. Each chapter has a few problems 
set out in the form of questions which students 
are expected to solve. A fair sprinkling of mathe- 
matical formula emphasises the professional abilities 
of the author. 

Discretion is, however, necessary when basing 
one’s work on its recommendations. Piston clear- 
ances, for example, are quoted as being of the order 
of 0-0007 to 0-0004 less than the nominal bore 
of the cylinder at the skirt and 0-004 to 0-002 at 
the firing end! This would be expected to lead to 
early trouble. The author also pays an unmerited 
compliment to Great Britain in relation to engine 
rating. After pointing out that nominal horse- 
power of car engines obtained from the formula 
()-4nd? is illogical—he states that the formula used 
in Great Britain is 0-451 (d —1-18)/(J + d). 
We are still illogical in this matter. 

Despite the criticism, the book can be recom- 
mended to readers who will realise that it may be 
used for general explanatory purposes, but it should 
not be relied upon in all respects. 








THE COOLING SYSTEM OF THE 
INTERNAL COMBUSTION ENGINE. 


By E. A. Sirs. 


THE cooling system of the internal-combustion 
engine presents two interesting aspects for con- 
sideration: the physical and the chemical. The 
former belongs to automobile engineering and is 
concerned with thermal] transmission in relation to 
design, while the latter falls into the purview of the 
chemical engineer and is concerned with the dis- 
sipation of heat after its transmission, or, more 
exactly, the factors that vitiate dissipation. It 
can be said that the design of the water-cooling 
system in modern engines meets normal require- 
ments, but, unfortunately, the abnormal require- 
ments preponderate in this country. A softened or 
distilled water can seldom be employed for circula- 
tion for cooling, with the consequence that the 
engines used in areas where the water supply is hard 
have to be stripped and cleaned periodically of 
calcareous depositions on the heat-transfer surfaces. 
In chalky areas this routine of cleaning resolves 
itself into a continual warfare against boiling water 
in the radiator, which in summer is an acute problem 
with owners of fleets of vehicles. Corrosion and 
leakages usually run hand in hand with deposition, 
but in preventing deposits efficiently in the block 
and radiator, corrosion is also inhibited, which 
suggests the simple remedial measures outlined 
below. 

The flow of heat in the engine can be traced from 
its source of generation. The potential energy of 
the fuel used is realised in kinetic and thermal 
forms by the explosive oxidation of the hydrocarbon 
molecule, the kinetic energy going to the production 
of the work and the thermal component to raising 
the external temperature of the system. The 
proportions of fuel-potential energy given to work 
ind heat are governed largely by the mode of 
translation of the energy, that is, the principle of 
the engine using the explosion, and the nature of 
the fuel. Most internal-combustion engines work 
on similar principles, and as the energy content— 
that. is, their carbon-hydrogen ratio—varies only 
within narrow limits, it might be expected that the 
ratio of thermal to total energy produced in an 
engine will be, roughly, constant. This is so in 
practice, the amount of heat that passes to the 
cooling water varying between 24 per cent. and 
30 per cent., according to whether the engine works 
on a two-stroke or four-stroke cycle. The former 
percentage represents the condition of a two- 
stroke, the latter of a four-stroke. It is clear that 


this percentage of the net calorific value of the fuel | 


used must be dissipated, as it is formed in order to 





preserve a thermostatic condition in the block of 
the engine. 

The maximum cylinder temperature attained 
during an explosion in a petrol engine will be in 
the vicinity of 2,500 deg. C. This is a momentary 
value, which will fall to about 500 deg. C. by the 
end of the expansion stroke, and drop to somewhere 
about 200 deg. C. during the ensuing exhaust and 
induction strokes. A slow rise will occur during 
compression, to be followed by a sudden jump to 
the maximum during the earlier part of the explo- 
sion. It is apparent that the amount of heat 
passing from the gas to the cylinder wall will 
experience a pronounced variation, which, expressed 
mathematically, is a harmonic function of time. 
The quantity of heat flowing to the walls can be 
deduced approximately from the classical Stéfan- 
Boltzmann expression. This amount, however, does 
not represent the heat flow through the wall to the 
cooling water. Of the heat that is emitted by 
the explosion Jess than 10 per cent. passes into the 
wall for transmission, the rest being absorbed by the 
gas film, lubricating-oil film and the “skin” of 
the wall, all of which are interposed between the 
high-temperature gases and the heat-transmitting 
wall of the cylinder. This statement is surprising, 
and illustrates the importance of a sound-bodied oil 
that can withstand such an energy absorption 
without breaking down. While the range of tem- 
perature of the gas is about 2,000 deg. C. the varia- 
tion at the “ skin” of the wall will be of the order 
of 20 deg., due to the damping effect of the gas 
and oil films (Sulzer). When the heat reaches the 
normal wall it passes along a complex fluctuating 
gradient for a part of the way, but flattens out to 
a steady heat flow at a depth in the wall dependent 
on the engine speed, and passes to the water as a 
simple function of conductivity. The flow through 
the wall can be deteymined accurately at any 
instant by the expression based on the well-known 
one of Callender and Nicolson for the determination 
of the temperature in the wall of a steam engine 
and employing one or two terms of a Fourier series. 
It can be said that, provided the speed of the engine 
is not abnormally low and that the cylinder walls 
are not, say, less than } in. in thickness, the heat 
is received by the cooling water in a steady flow. 
Rapid fluctuations in temperature give rise to 
metallurgical stresses internally, so that the thermal 
aspect of the jacket walls has to be considered, a 
limitation being placed on their maximum thickness. 

The amount of heat to be dealt with by the 
cooling water will depend on the calorific value 
of the fuel used and its rate of consumption. Thus, 
a 40-h.p. engine consuming 25 lb. of petrol per 
hour will require its system to carry off about 
160,000 B.Th.U. per hour, or 51 h.p. per hour, which 
means that if the water were not circulated by the 
pump a system of 8 gallons capacity, which is that 
of the average omnibus, would be raised to boiling 
point in five minutes. The heat-to-water is a linear 
function of the engine speed over all normal loads, 
and any obstruction to heat flow will be compen- 
sated for by an increase in the temperature gradient 
along the path of flow. Measurements of tempera- 
ture in various parts of the block and cylinder head 
have been made (Gibson, Sulzer, and others) under 
normal and abnormal conditions, from which results 
it is evident that the overall temperatures of the 
metal-work can vary considerably under different 
conditions. The opinion has been expressed that 
the stresses set up by the fluctuating temperature 
in the cylinder of a properly designed block are not 
deleterious (Dalby). Whether this is so when 
calcareous deposits occur on the jacket walls due 
to the continued use of hard water for cooling is 
problematical. 

Experiments have been carried out to observe 
the effects of lime deposits in the water channels of 
the cylinder-head of a single-cylinder Diesel engine 
(the A.E.C., London). The effect of the morbid 
insulation to the passage of heat is striking: a 
mere trace of deposit on the jacket walls resulted in 
an increase in the overall temperature of the metal- 
work of 22 deg. C., and a layer of about 4 in. 
resulted in a rise from 182 deg. C. to 282 deg. C. 
That a new temperature gradient was established 
to compensate for the insulation was revealed by 
the coincidence, substantially, of the curve for heat- 








to-water in a clean cylinder-head with that for 
one with the walls of the water channels coated, 
Nevertheless, a certain amount of the heat that 
would pass to the water is obstructed and is ejected 
in the exhaust gases, which will experience a rise in 
temperature. This is in accordance with theory 
and with observations made by the author. Mention 
has been made of a harmonic heat flow through part 
of the cylinder walls ; the presence of deposits will 
result in an increase in the effective thickness, for 
while the temperature swing due to the alternating 
heat swing will not penetrate more than a wave- 
length, the amplitude will be greater, as will the 
mean temperature, giving rise to more important 
metallurgical stresses. 

When deposits occur on the walls of the jacket 
they will also be found in other parts of the system, 
notably the radiator tubes. It is here that the 
result of the use of hard water for cooling has its 
most serious manifestation, for over 80 per cent. 
of the heat from the cylinders has to be dissipated 
by the radiator. The remainder passes away by 
radiation from the top and bottom tanks, from the 
block, and from all pipe connections. Theoretical 
consideration would show that these deposits would 
find their expression mainly through reducing the 
bore of the tubes, and consequently the area of 
tubing washed by the water, but an experiment 
carried out by the author indicated that the results 
of an unclean unit become evident before the flow 
of water is reduced to below the minimum per- 
missible. Several factors converge to prevent 
efficient dissipation. The experiment showed that 
with a calcium-carbonate coat inside of jy in. 
thickness the radiator failed to dissipate the heat 
as it was formed in the engine, a slow rise in the 
working temperature of the unit being observed. 
This morbid insulation will be more pronounced in 
a radiator built of iron tubes than in one of copper 
tubes, on account of the difference in conductivity 
of the two metals. Atmospheric temperature will 
determine the working temperature of the cooling 
system, so that aggravated conditions giving rise 
to boiling water must be expected in warmer 
weather. When the water in the system boils it 
can be assumed that the temperature of the block 
in contact with the fluid is well above 100 deg. C., 
and will probably be anything up to 200 deg. C. 

Observations of the conditions in commercial 
automobile engines show that there are usually three 
types of deposits to be found in the system where 
hard water is circulated. The first type is found 
on the jacket walls, and is a dense, durable deposit, 
which is crystalline and banded in concentric layers. 
It is a product of high-temperature accretion, is 
difficult to remove mechanically and chemically, 
and varies in colour from a dirty white to a deep 
brown. The second type is also found in the block, 
on all surfaces other than heat-conducting ones, 
and is a chalky solid, intermediate in character 
between the first and third types. The latter is 
the result of the sudden cooling of the water in the 
tubes or cells of the radiator, and approximates to 
a chalk sludge. Where boiling water in the radiator 
is a frequent occurrence, the sludge will be deposited 
on the tube walls in coherent layers, too hard for 
extrusion with a rod when the unit is being cleaned. 
Whether the deposits are soft or hard their effects 
will be equally deleterious. 

The question of the formation of the deposits is a 
detailed one, but, im general, it can be said that 
they are due to a momentary distillation of the 
water by contact with the hot walls of the jacket. 
The flow of the fluid through the system is turbulent, 
with considerable agitation at the hotter surfaces, 
owing to convection, which makes the contact 
between water and metal highly efficient. The 
salts that contribute mostly to these deposits are 
calcium carbonate, calcium sulphate, and magne- 
sium carbonate. Altogether there are usually 
present about 12 dissolved salts in a natural water, 
of which a half contribute to deposition, such hard 
waters occurring in areas of the country that coincide 
with the crétaceous strata. The bulk of the insula- 
tion to heat flow is contributed by the calcium 
carbonate, which is frequently bonded into a denser 
coat by calcium sulphate, one salt being often 
complementary to the other in a hard water. 

Corrosion accounts for most of the depreciation 
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experienced by owners of fleets of vehicles in hard 
water areas. Aluminium top and bottom tanks 
suffer heavily from the effects of the corrosive salts 
which bore and pit them with comparative ease, 
aided by a collateral scouring action of the circu- 
lating water. The salts responsible for this depre- | 
ciation are magnesium chloride, calcium nitrate and | 
sodium nitrate, which vary in quantity in a water | 
from under | grain per gallon to as much as 8 grains 
per gallon. Where the quantity exceeds 3 grains 
leakages in the radiator, particularly of the film 
type, and at gasketed joints of the pipe connections 
must be expected. In the radiators of private | 
vehicles the damage is usually caused by the solution 
of the zine in the many soldered joints which are | 
a characteristic of such units. 
In preventing deposition effectively, corrosion is 
also inhibited, which simplifies remedial measures. | 
It has been found that the softening of the water | 
for cooling by softening plant is uneconomical where 
the fleet of vehicles works from several depots. 
The simplest alternative is to treat the radiator 
water by in situ methods, which is tantamount to 
softening, except that the resultant products remain | 
in the system for periodical draining-off. Tri- 
sodium phosphate and sodium aluminate have given 
satisfactory results, and where the water used | 
is soft but corrosive, soda ash may be used The | 
cost of the materials makes the treatment entirely 
economical, The quantities required for a water | 
| 





of 20 deg. of hardness are, approximately: tri- | 
sodium phosphate, 10 oz. per 100 gallons of water ; 
sodium aluminate, 6 oz. per 100 gallons ; and soda 
ash (calculated on a calcium-sulphate basis), 4 oz. 
per 100 gallons. These quantities make due allow- 
ances for impurities in the commercial product, 
and will result in an excess of dissociative caustic 
soda being always present in the system to inhibit 
corrosion. The mode of treatment will be governed 
largely by local conditions, but the two simplest 
ways of avoiding waste of chemicals is to make the | 


| 
| 


soda bases up into a concentrated solution for | 
administration in a liquid form, or the materials | 
can be boiled with a binding agent like qneneeene | 
| 
| 


or agar-agar or gelatine and the viscous solution 
extruded from a length of piping into briquettes of 
the requisite weight for a single weekly dose. The | 
phosphate and aluminate can be used in a mixture, 
with soda ash as a diluent, but the latter must not 
be used in a greater proportion than about 20 per | 
cent. where the hardness of the water to be treated | 
due principally to calcium carbonate. The | 
cooling system must be drained off not less often 
than a month and flushed out with water, | 
ind to avoid the dangers arising from a negligent | 
application of the bases, it is a wise plan to circu- | 
larise those personally responsible with a simple | 
statement of the objects of the treatment, for the 
of the method depends on the rigid 
observance of the routine laid down by the engineer 
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VENTILATED ROTORS FOR HIGH | 
SPEED TURBO-ALTERNATORS. | 


It has been the practice of the British Thomson- 
Houston Company, Limited, Rugby, to provide for the 
internal ventilation of turbo-alternator rotors. For- 
merly, rotors for all speeds were made with a fluted | 
shaft, on which plates mounted with a distance between | 
them, were shrunk. This construction has been found | 
feasible on 1,500 r.p.m. machines up to the largest 
capacities yet built, but on 3,000 r.p.m. machines, | 
mechanical limits, such as the bending stresses in the 
shaft and the hoop stress in the discs, are reached at 
about 10,000 kW, so that above this speed a solid 
forging is used. There are a number of methods of 
ventilating such a rotor, and one which has been found | 
to be very efficient from ‘he point of view of controlling | 
the temperature of the rotor coils, is to provide ventilat- 
ing slots between the winding slots. 

How these methods of rotor ventilation are applied by 
the British Thomson-Houston Company, Limited, may 
be illustrated by referring to two turbo-alternators, 
which have recently been built by the firm. One 
of these is a 25,000 kVA unit of two-pole design, 
running at a speed of 3,000 r.p.m., which has just been 
completed for the Shanghai Power Company, while 
the other has an output of 94,000 kVA, and is of 
the four-pole type, with a speed of 1,500 r.p.m. Two 
of these machines have recently been put into opera 
tion at the Barking Power Station of the County of 
London Electric Supply Company, Limited The 
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arrangement of the high-speed set will be clear from 
Fig. 1, while Fig. 6, page 544, is a view of the com- 
pleted rotor, and Fig. 3 shows the construction of 
the rotor ends. The complete rotor weighs 15 tons, 
and the magnetic core and shaft ends consist of a 
single forging of normalised medium carbon steel 
with an ultimate strength of 41 tons per square inch, 
an elastic limit of 21 tons per square inch, a reduction 
in area of the test piece at break of 35 per cent., and 
an elongation between 2-in. gauge marks on the test 
piece of 20 per cent. The shaft has a first critical 
speed of 1,700 r.p.m., and the rotor, in service, 
runs between the first and second critical speeds. 
Fig. 8, page 544, shows the forging in the machining 
stage, the milling and wibbling of the slots and dove- 
tails being nearly completed. The large slots visible 
in this illustration will contain the windings, while the 
narrower intermediate slots are for transmitting the 
ventilating air. As will be seen from Fig. 3, in the 
finished state these slots are closed by wedges to 
within a few inches of the centre, thus ensuring that 
the air only escapes in the centre of the machine. 
Moreover, the slot itself is not milled throughout the 
whole length of the rotor, as with the necessary length 
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of exit for air travelling from both ends, mechanical 
support is necessary in the centre of the air exit opening. 
Bakelite taper blocks, which are fitted tightly 
between the coils where they emerge from the core, 
are shown in the same illustration. These blocks 
serve to support the slot insulation from fraying and 
cracking where it projects from the rotor and, as will 
be seen, are provided with holes. These holes corre- 
spond to the ventilating slots in the rotor, so that air 
may be drawn freely into the latter from the space 
between the coils and the shaft. As will also be seen, 
the winding slots are closed by a two-part wedge, the 
portion nearest the pole face being of steel, while the 
remainder is of bronze. The effect of this is to halve 
the magnetic gap across the winding slots, thus reducing 
flux tufting in the gap without unduly increasing the 
magnetic leakage across the rotor surface. Copper 
bonding strips, which are visible in Fig. 3, are inserted 
to ensure a good electrical connection between the 
body and the retaining ring, and thus to prevent 
these parts becoming fused together, as may occur on 
a heavy single phase short-circuit when a current flows 
along the surface of the core and the rings in sympathy 
with the current impulse in the stator windings. The 





jend of the copper strip is clipped and folded round 
|} inside the dovetail. Short pieces of half wedges are 
then placed in the latter, and the strip is bonded to 
the core body by driving in a taper pin. 

In the illustration some of the bonding strips are 
folded on to the rotor coils and some are bent away 
from them, to show the packing blocks. It will be 
gathered, however, that the rotor and coil insulation 
to earth is placed immediately outside the rotor coils 
and that the bonding strips are laid over this insulation. 

The retaining ring, of which an illustration appears 
in Fig. 7, page 544, is of nickel manganese steel which 
being non-magnetic minimises the extra losses which 
arise due to leakage flux from the stator and rotor end 
windings. This stecl is austenitic with an ultimate 
strength of 55 tons per square inch and an elastic 
limit of 43 tons per square inch. The reduction in the 
area of the test piece at break was 45 per cent. and the 
elongation between the 2-in. gauge marks on the test 
piece 30 per cent. These rings are fixed to the rotor 
body by a type of bayonet joint. As will be seen, 
the ring has a series of projections round its inner 
periphery, while the surface on which these are formed 
is an interference fit with the tops of the rotor teeth, so 
that when the machine is running at overspeed the 
two parts are still in mechanical contact. The 
teeth are higher than the wedges which close the 
winding slots so that the projections on the ring 
can be passed through the intervening spaces until 
they reach a radial groove, which is machined about 
3 in. from the end of the core. To assemble the 
ring it is first heated so that there is a clearance between 
its fitting portions and the tops of the teeth. It is then 
pushed on to the rotor so that a shoulder rests against 
the face of the teeth above the coils. Finally, it is 
turned so that the projecting portions face the tops 
of the teeth. In order to prevent it from turning in 
either direction and especially in the direction of 
rotation when the stator windings become suddenly 
short-circuited, four short keys which have previously 
been placed in dovetail grooves at each end of each 
of the rotor poles are moved back towards the ring 8o 
that half their length occupies the space between the 
adjacent projecting pieces on the ring. These keys 
are indicated in the section shown in Fig. 2, while one 
keyway is visible at each end of the rotor on the lower 
side of the pole facing the camera in Fig. 8. As can 
be seen in Fig. 1 there is a flange on the outer end 
of the retaining ring. This gives lateral support to 
the end coil of the rotor winding and as it does not fit 
on the shaft provides a clear annular space through 
which the ventilating air can enter. This construction 
has the further advantage that the retaining ring does 
not have to adapt itself to any deformation of the 
shaft which may occur at this position when the rotor 
is revolving. A further feature, which can be seen 
in Fig. 6, is that the rotor flange is fitted to the retaining 
ring by an overhanging spigot which is a light push 
fit when the rotor is standing still. This fit becomes 
tightened when the rotor is running at full speed so 
that the end flange takes a share of the centrifugal 
force on the retaining ring caused by the rotor windings. 

The rotor slip rings are mounted beyond the journal, 
as shown in Fig. 6. The insulated leads between the 
windings and the slip rings are riveted to the winding 
at one end and bolted to the slip ring at the other 
without an intermediate joint. They pass underneath 
the journal through longitudinal holes which are about 
14 in. in diameter and are drilled at two opposite 
positions which correspond to the inner diameter of the 
slip rings, as shown in Fig. 2, The exciter weighs 2 
tons and is of the stabilised type, the service exciter 
being built into the same frame as the main exciter. 

A view of the 94,000-kVA rotor, which weighs 72 
tons, is given in Fig. 9, page 544, while the details of its 
construction will be clear from Figs.4and5. This rotor 
also runs through its critical speed before attaining nor- 
mal running speed. As will be seen, its magnetic core 
consists of a number of plates which are shrunk upon 
the shaft. This method of using a number of relatively 
small forgings has the advantage that the risk of 
hidden defects is practically eliminated. The shaft 
is of the same normalised medium carbon steel as on 
the high-speed machine, but the core plates are of 
steel, with a slightly higher carbon content. This 
steel has been oil hardened and tempered, it having 
been found that these treatments can be successfully 
carried out on plates up to 5 in. in thickness without 
setting up internal stresses when the ultimate strength 
does not exceed 52 tons per square inch. The plates 
are given a shrinkage fit on the shaft, so that they will 
still be in contact with the latter when it is running 
30 per cent. above normal speed. In this machine- 
ventilation is effected by fluting the shaft and dis- 
tancing the rotor plates from one another. The rotor 
rings are of non-magnetic steel, their overhanging 
flanges and bonding strips being both as described 
above. In this case, however, the rings are attached 
to the last core plate by a coarse buttress thread. 





The stators of both machines are of the same 
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general construction, the frame being of welded steel 


The end plates, which also form flanges for the core, 
have sheets of aluminium rolled over them to minimise 
the eddy current caused by magnetic leakage from the 


stator and rotor end windings. The punchings are of 
high-content silicon steel, the rolling and annealing of 
which have been so improved that the material is now 
sufficiently ductile for this purpose, while the com 
hined eddy current and hysteresis losses are only about 
half that of the best brands of ordinary dynamo steel. 
The windings are of the two-layer type, with a single 
conductor per slot in each layer. This conductor 
consists of a number of laminations which, in order to 
minimise internal eddy current losses, are insulated from 
one another throughout, and are transferred to succes- 
sive positions as they pass from slot to slot 
Compartmental ventilation is used on both stators, 
the air in the case of the smaller machine being supplied 
from fans on the rotor end rings with an output of 
33,000 cub. ft. per minute, and on the larger mac hine 
by an external fan with an output of 75,000 cub. ft. 
per minute, which is directly driven through a flexible 
dise coupling from the alternator shaft. In the high 
speed machine, the air is carried to alternate com 
partments by pipes in the frame, which communicate 
with the stator end winding space, while in the slow 
speed machine the fan distributes air into alternate 
compart ments through ducts in the foundations. 
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i NEW BOOKS. 

Mr. D. H. Lee’s Steel 
work in Buildings under the L.C.C. Code of Practice 
and B.S.S. No. 499 (London: E. and F. N. Spon, 
Limited, 48. 6d. net), will be that it will help to make 
this Code more and only this 
but the Structures Research 
(‘ommittee, itself is based. In 
this book the L.C.C. Code of 
Practice The former are 
given left-hand pages und the latter on the 
right-hand. In addition to the text of the explana 
tions, many illustrations and diagrams are provided ; 
as an example, opposite Clause 12, dealing with the 
encasing of steclwork, will be found cross-sections 
showing types of external wall beams and stanchions 
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are given, 


and the 


on the 


not permitted by special waiver, contrasted with other 


types conforming with the Code. There may not 
he, of course, entire agreement with the author's 
interpretation of the Code. On page 23 he gives a 


table of crushing strength of bricks of various make 
which does not support the remarks on page 11, that : 
“In effect this means that district surveyors will be 
say, Fletton bricks in 3: | 
to 12 tons 


found reluctant to agree to, 
cement mortar loaded at * girder bearing’ 
per square foot, although in fact this would be admis 
But of the two solid Flettons listed in the 
Tables, one is classified as fourth strength under the 
Code, and the permissible loading of this strength of 
brick accordance with the Code, 8 tons + 
20 per or 9-6 tons. The book contains 116 
pages and an index, and there is a foreword by Mr. 
Ewart Andrews. It will be of undoubted usefulness 
in the drawing office 
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It is a matter of some interest that the term educa- 
tion used be applied, almost exclusively, to the 
teaching of the three R’s, the sciences and the classics, 
as though education needed only by, and 
was the prerogative of, what is now known as the 
black-coated class. During the last two generations a 
change has taken place, and in schools of all grades 
handicrafts are now being taught. The introduction 
and rapid extension of institutions specially provided 
for technical education has done much to improve the 
situation. Boys can now learn the why and the where- 
fore of the trade they are seeking to follow in a manner 
never dreamt of by their fathers, and the old reproach 
has ceased that they were left to pick up their trade as 
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students and 140 instructors. One week is spent in 
school and two weeks in the works, wages being paid 
the whole time. 
works conditions, and it is stated that the value of the 
| work done is equal to the cost of instruction. There is 
said to be a waiting list of 8,000 boys. An apprentice 


school follows the trade school. Here, no wages are 


paid, four hours per week being put in for a period of 


about two years. Other concerns running schools are 
the Western Electric Company, who in the year 1929-30 
had 9,443 enrolments in 22 subjects with 122 instructors; 


the Milwaukee Electric Railway and Light Company, 
&« It would not appear that the methods followed 


there are better than those of this country. It is true 
that the training given by a firm would be more likely 
|to conform to its own requirements than would those 
}of a technical school, and this would undoubtedly 


prove to be an advantage to the firm, although not | 


necessarily so to the boy. The book will interest 
industrialists because of the recognition of the need 
to train foremen. Little is done in this way in this 
}country; possibly in no other direction is training 
more urgently needed. If for other reason, the 
book deserves a welcome. 
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The use of calculating machines is widespread and 
they are now found wherever much computation has 
| to be done. They are of many types and M. Louis 
| Couffignal in his book Les Machines a Calculer, leurs 
| Principes, leur Evolution [Paris, Gauthier-Villars, price 
| 15 frances] deals with their fundamental elements and 
characteristics and classification. The book contains 
a preface by M. M. d’Ocagne, the distinguished author 
f Le Caleul simplifié par les procédés mécaniques et 
qraphiques, to which the book of M. Couffignal is 
| complementary. Though mechanical aids to numerical 
| calculation have been in use from very early times, 
| Pascal was the first to make a real calculating machine 
and this is now preserved in the Conservatoire des 
Arts et Métiers. Constructed in 1642, its application 


| 
i¢ 
| 
| 


was 
half a century later Leibnitz made a machine which 
performed multiplication by repeated addition. 
Eighteenth Century saw many attempts made to 
construct machines fit to place on the market, but the 
first calculating machine manufactured on a com- 
mercial scale was that designed and introduced in 
1820 by Chevalier Charles X. Thomas of Colmar. 
Following Thomas came, among others, Dr. Roth, 
1843; F.S. Baldwin, 1875; Professor E. Selling, 1886 ; 
W. 8S. Burroughs, who about 1880 introduced the key- 
board type of adding and listing machine; D. E. Fell, 
who in 1887 invented the comptometer, the first 
successful key-driven adding and calculating machine ; 
and Leon Bollée, the automobile engineer who, in 1887, 
at the age of 18 made the first machine to perform 
multiplication by a direct method. It is principally 
from the machines of these inventors that come the 
many modern types of which M. Couffignal gives 
illustrations and explanations. He also deals with the 
more complicated machines of Babbage and later 
inventors. Most technical museums to-day contain 
examples of calculating machines and in passing we 
may draw attention to the fine collection housed in 
the Science Museum, South Kensington, where many 
of the machines referred to by M. Couffignal are to be 
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Mr. Harry Brearley, who is widely known as the 
liscoverer of stainless steel, as the writer of text books, 
and as an original investigator, in his little book Steel 
Makers (Longman, Green and Company. Price 5s. 
net] explains the art of steel making as introduced by 
Huntsman, tells us something of his early life, gives us 


| Vivid pictures of the workmen from whom he learnt 


the art, and at the same time sets forth some of his 
views on education and of the relations which should 
exist between the laboratory and the works. He was 
the fourth of his father’s sons to become a “ cellar- 





best they could. Some technical schools have workshops 
where a complete training in all processes of manufac 
ture on a given article can be given. So complete is the 
training that saleable products result. The importance 
of the function of administration is also appreciated, 
and courses dealing with this are now fairly common, 
The function of foremanship, however, is, perhaps, 
not so well treated. In the book now under review, 
Educational Experiments in Industry, by Nathaniel 
Petfer, published by the Macmillan Company, New 
York, (price 7s. 6d. net), which is issued under the 
auspices of the American Association for Adult Educa- 
tion, a somewhat similar movement to that which has 
been going on in this country described. About 
1900, the difficulty of obtaining new labour and the 
time which elapsed before new labour could produce 
at normal rates, caused American employers to look 
around for some method of obtaining relief. A number 
of firms instituted training some of which 
have grown to immense proportions. Thus, in 1931, 
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schools, 


the Ford trade school is reported to have had 2,800 | of every budding metallurgist. 


| 
great admiration. 


lad,” and it was amidst the smells of ** wet clay, creosote 
oil, burning sulphur, tar, sweat, beer and *bacca ” of | 
the furnace house that he came into contact with the 
‘odd men,” the coker and the ingot cleaner, the 
pullers-out and the teemers, for many of whom he has 
He is evidently one of those who 
think that the master of an art is as worthy of respect 
as a Master of Arts. How the pots and moulds are 
made, how the pots are charged and the fires stoked, 
and how the steel is poured is all explained in language 
understandable by a layman. The “teemer” has | 
only a supervisory job until the steel is melted and 
ready for casting, “then he is the Shah of Persia, 
and everything which is not done by rote is done at 
his bidding.” It is he who pours the steel and “no 
lady, handling a delicate china cup, ever sipped tea 
with greater niceness than the knowing melter delivers 
the glistening stream of molten steel into the soot- 
lined ingot mould.” The scene is laid in Sheffield 
and the story is one which should be in the possession 
As for Mr. Brearley’s | 





Actual practical work is done under 


confined to addition and subtraction, but about | 


The | 


views on education, a subject on which so mu 
said and written, these have a significance beyond 
the steel works ; and he reminds us that children | 
with amazing rapidity from those things in 
they are interested either through special aptituc 
to do them or through enjoyment of the result 
doing them. This is very true, but alas, many 
have to learn to do things they are not particu! 
interested in or for which they have no special aptit 
Still they often learn to do them more than pas 
well. 
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The evergrowing application to industry of the i; 
ternal-combustion engine in all its sizes and at moderat 
and high speeds of rotation, has brought fresh problen 
of. balance to the designer, who will find in Kurbely 
mit kleinsten Massenmomenten fiir Reihenmotoren, 
Dr.-Ing. Hans Schrén (Berlin, Julius Springer. P: 
16-5 marks), a large number of worked exampk 
of two to twelve in-line cylinder engines, as well as ar 
example of the balance of an opposed-piston eng 
The object of the author has been the derivation of th: 
most favourable moment equations for even and unever 
cylinder combinations for four-stroke and two-strok 
engines, and he has endeavoured to amplify the treat 
ment of the dynamics of four-cylinder construction t 
be found already in current literature, as well as to 
consider the problem of partly symmetrical crank 
shafts; a branch of the subject which has grown in 
importance in connection with Diesel engines and light 
internal-combustion engines for road vehicles and air 
craft. By the development of a systematic mode of 
solution a time-saving method is indicated for estimat 
ing the required shaft form and firing order of the 
cylinders, and pointers are given to the method of 
attack when a design requires special investigation 
It is a useful addition to the literature of the subject 


in 


Immense strides have been made in the few 
years in the metallurgy of cast iron, and alloy irons are 
now employed for applications, and, to an extent 
almost unbelievable only a short time ago. An abk 
resumé of the properties and characteristics of irons 
containing the smaller proportions of nickel additions 
is to be found in a little pamphlet recently issued by 
the Bureau of Information on Nickel of the Mond 
| Nickel Company, Limited, Thames House, Millbank, 
London, 8.W.1, and entitled Nickel Cast Iron To-day 
Engineers, however, will also find much of interest 
in the references made, in the second portion of th 
pamphlet, to castings produced by some of the newer 
processes used for the development of high resistanc 
to abrasion. When additions of nickel are increased 
beyond 2-5 per cent., the iron remains grey and tough, 
but becomes harder, reaching a maximum of about 400 
Brinell at from 5 per cent. to 6 per cent., when the 
| matrix is martensitic. It is stated that perhaps the 
most outstanding success of the martensitic iron is in 
motor-car cylinder liners and brake drums. Actual 
tests provided by a manufacturer show that as-cast 
martensitic liners have given an average of 10,000 
miles running for each one-thousandth’s of an inch 
diametrical cylinder wear, against 5,000 miles for the 
best heat-treated cast-iron liner, and only from 2,000 
miles to 3,000 miles for an unalloyed, untreated liner 
Moreover, martensitic brake drums having a Brinell 
| hardness of 350, it is claimed, are showing so littk 
wear after 12 months’ service, that it is calculated 
that they will have a life of five years’ continuous 
operation in a public-service vehicle before redressing 
is necessary. The net hardness of white irons is also 
increased by alloy additions, until it approaches 700 
Brinell, with proportions of 4-5 per cent. of nickel 
and 1-5 per cent. of chromium. This material, we 
understand, is employed for crusher balls and plates, 
milling wheels and many other parts of mining 
machinery subject to abrasive wear. It is also stated 
that it is replacing ordinary white iron, and even 
special steels, in such parts as pump liners and impellers, 
used for the hydraulic handling of gravel, ash, and other 
abrasive materials. 


past 
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Tues Institute oF MARINE ENnGINEeERS.—The report 
of the Council, presented at the recent forty-fifth annual 
general meeting of the Institute of Marine Engineers, 
showed that there was a net increase of 58 in the member 
ship, as compared with the previous year. On Decem 
ber 31, 1933, there were 3,694 members on the ro! 
against 3,536 on December 31, 1932. Among th 
members who had passed away was Dr. J. T. Milto: 
president during the 1920-21 session. The honorary 
treasurer's report indicated that the income 0 th 
Institute for the year was 6,4281., and the expenditur 
5,683. There was thus a balance of 745l., as compared 
with 4931. in the previous year. Both the secretary, 
who read the report of the Council, and the retiring 
president, Sir S. George Higgins, referred to the fact 
that the year 1933 would be memorable in the annals 


ot 


of the Institute on account of the grant of the Roya! 
Charter. Mr. John H. Silley, it was announced at the 
meeting, had been elected president for the 1934-99 
session. 
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THE LATE DR. O. von MILLER. | 
} 

We regret to announce the death in Munich on 
\pril 9, of His Excellency Dr. Oskar von Miller Dr. von | 
Miller, who succeeded the Earl of Derby in 1930 as 
president of the World Power Conference, was universally | 
known among engineers as the founder of the Deutsches 
Museum in Munich. The tenth son of Ferdinand von | 
Miller, a brass-founder, he received his education first 
it the Realgymnasium and afterwards at the Tech- 
nical College, in Munich. Entering the Government 
service he visited the first International Electrical 
Exhibition in Paris in 1881 as Commissioner for 
Bavaria. While in Paris he became acquainted with 
the Conservatoire National des Arts et Métiers, having 
visited the Science Museum in London several years 
previously. After his return to Munich he was the 
instigator of the first German _ electro-technical 
exhibition, which was held, in 1882, at the Glaspalast 
nthat City. During a study tour of the United States 
he made the acquaintance of the late Mr. Edison, and 
upon his return to Germany, he left the Government 
service to take over the technical management, in 
Berlin, of the German Edison Company for Applied 
Electricity which later constituted the basis of the 
\llgemeine Elektricitaétsgesellschaft. Im 1890 Dr. 
von Miller returned to Munich and established there an 
engineering office for the design and erection of electric 
power stations. In the following year he was entrusted 
with the carrying out of the international electro- 
technical exhibition at Frankfort-on-Main. 

In 1903 Dr. von Miller’s scheme for the unification 
of the power stations of the Palatinate, to form a 
combined supply system, was carried out. A similar 
scheme was developed by him, during the years of the 
war, for a portion of Bavaria, and this was carried 
through to form the Bayernwerk, in conjunction with 
the Walchensee power plant, which was likewise 
designed by him. As a leading German engineer in 
the realm of power supply, Dr. von Miller took an 
active part in the work of the World Power Conference 
ind was elected honorary president on the occasion of 
the second plenary meeting in Berlin in 1930. As 
already indicated, Dr. von Miller will always be remem- 
hered as the founder of the Deutsches Museum in 
Munich in 1903. In this museum, of which the large 
new building was opened on May 7, 1925; the works 
ind achievements of physicists and engineers all over 
the world find place. 








THE LATE MR. A. G. ROTINOFF. 


CiviL engineers will learn with regret of the sudden 
death of Mr. Alexander George Rotinoff, which occurred 
it his home in South Kensington, London, on April 26. 
Mr. Rotinoff, who was chief engineer and designer of 
new plant, and also a director of Messrs. West’s Rotinoff 
Piling and Construction Company, Limited, Regent 
House, Kingsway, London, W.C.2, was formerly a 
Russian subject and was born on March 20, 1875. He 
received his general education at the Classical College, 
liflis, in the Caucasus, and, in 1893, entered the 
University of Petrograd as an engineering student. 
\fter studying for five years, he received a Degree of 
the first order in civil engineering, in 1898, and, in the 
following year, was appointed assistant engineer on 
the Russian State Railways and sent into the Caucasus 
to supervise the erection of bridges. In 1902, 
Mr. Rotinoff took up the Hennebique system of rein- 
forced-concrete construction and, during the next ten 
vears, did much to develop it in Southern Russia and 
the Caucasus. He designed and carried out a large 
iumber of structures and bridges, the most important 
being that at Gory, in Caucasia. This work comprised 
three 165-ft. spans and caisson and piling foundations. 

During the European war, Mr. Rotinoff served in the 
Engineer Corps of the Russian Army, in which he held 
the rank of lieutenant-colonel. Among other works, he 
was responsible for the foundations of the Choroch 
Bridge on the Turkish front. From 1916 to 1918, he 
Was on official missions in Sweden and in England, 
and at the conclusion of hostilities began his investiga- 
tions and experiments, which eventually culminated 
in the introduction of the now well-known Rotinoff 
piling system. In addition to his positions of chief 
engineer and director of Messrs. West’s Rotinoff Piling 
ind Construction Company, Limited, Mr. Rotinoff was, 
in 1930, appointed consulting engineer to a company 
formed in Belgium, carrying out work of a similar 
nature, and styled Messrs. Fondations Rotinoff Belges. 
‘Some years ago, Mr. Rotinoff was also responsible for 
the development of a new process for sinking caissons 
by compressed air, and in 1932-33 this process, and 
the new method of taking a set of the caissons with 
falling kentledge, was adopted for the first time for 
the Newport Bridge over the Tees, at Middlesbrough, 
by the consulting engineers, Messrs. Mott, Hay, and 
\nderson. Mr. Rotinoff was responsible for the design 
of the caisson plant, and the sinking operations, this 


He was elected a member of the Institution of Civil 
Engineers as recently as February 6, 1934, and was 
also a member of the Institution of Structural Engineers 
and of the Société des Ingénieurs Civils de France. 
Mr. Rotinoff became a naturalised British subject in 
January, 19382. 








THE LATE MR. E. I. EVERETT. 


WE regret to record the death of Mr. Edgar Isaac 
Everett, which occurred at Cooden, Sussex, on Thursday, 
April 19, at the age of 65. Mr. Everett had played 
a leading part in the design and manufacture of 
electrical measuring instruments, and may well be 
described as a pioneer in this important branch of 
electrical science and industry. 

Mr. Everett commenced his career with the Cambridge 
Instrument Company and Messrs. Nalder Brothers 


and Thompson, leaving the latter concern in 1900 to | 


start business on his own account with Mr. (now 
Colonel) Kenelm Edgcumbe under the title of Everett, 
Edgeumbe and Company. 
works in Charterhouse-square, but 
moved to Great Saffron-hill, and later to Hendon, 
where it is now established. It was formed into a 
limited company in 1906, when Mr. Patrick Hamilton 
joined the board of directors. In addition to his work 
on electrical instruments, the results of which have 
been frequently described in our columns, Mr. Everett 
took a great interest in aeronautics. The famous 
flight of Paulhan from London was started from a field 


which he had prepared for testing an aeroplane he | 


was building, and it was almost entirely due to his 
enthusiasm that the London Aerodrome (Hendon) 
was founded. 

Mr. Everett was elected a member of the Institution 


of Mechanical Engineers in 1919, and became an | 


Associate of the Institution of Electrical Engineers in 
1898. He was transferred to the class of associate 
member in the latter Institution in 1899, and to that 
of member in 1913. 








THE LATE MR. B. J. HALL. 


Many readers will learn with regret of the death of 
Mr. Benjamin James Hall, which occurred after a short 
illness on April 28. Mr. Hall, who was chairman and 
founder of Messrs. B. J. Hall and Company, Limited, 
drawing-office material manufacturers, Stourton House, 


Dacre-street, London, S.W.1, was the son of the Rev. | 


Richard Hall, B.A.,.a Hebrew and Greek scholar, and was | 
| as are over-current, reverse current, and earth leakage 


born at Stratford-on-Avon on February 7, 1865. Having 
resolved to become an engineer, he served his appren- 
ticeship in the usual way, and afterwards rose to the 
position of chief draughtsman in engineering works 
at Workington. In 1895, he inherited a small sum of 
money, and, resigning his position in the north of 
England, came to London and set up as a consulting 
engineer. Clients were few, but in order to keep him- 
self occupied in his office, he designed various machines, 
and gradually his thoughts were directed to the question 
of the copying of drawings and plans. At that time 
photographic copies of engineering drawings could 
only be made in sunshine or bright daylight and, in 
winter, it frequently happened that for two or three 
weeks at a time the daylight was inadequate and copies 
had to be made by hand. 

In 1896, Mr. Hall designed what, we are informed, 
was the first practical electric copying machine. Its 
success was due to what has been described as the 
unorthodox adjustment of the carbon arc, employed as 
the source of illumination, resulting in the production 
of rays which, although unsatisfactory for illumination 
purposes, powerfully affected the sensitised materials. 
The invention of the electric copier attracted a good 
deal of attention, and subsequently, in partnership with 
his brother-in-law, Mr. Hall started the firm of drawing- 
office material manufacturers which bears his name, 
and of which he was chairman until his death. During 


the last few years of his life, he spent much of his time | : 
|rage charges on the ship. 
|of ore a day was the maximum amount handled by 
| this method, and it took five or six calm days to load a 
| ship carrying about 4,000 tons. 


at his house at Eastcote, near Pinner, Middlesex, but 
he frequently came to London and continued to take a 
keen interest in the technical developments of his firm. 
Mr. Hall became a member of the Iron and Steel 
Institute in 1894, and at the annual meeting of the 
Institute in 1895 he read a paper on “ The Ford and 


Moncur Hot-Blast Stove.” This stove was first intro- | 


duced in 1883, and was afterwards adopted in many 
blast-furnace plants. Mr. Hall was elected an associate 
member of the Institution of Mechanical Engineers in 
1896, and was transferred to the rank of member in 
1921. He became a Fellow of the Royal Society of 
Arts in 1919. 








INSTITUTION oF ELrcTricaL ENGINEERS.—The com- 
mittee of management of the Benevolent Fund of the 
Institution of Electrical Engineers announce that the 
Fund has benefited to the extent of 2091. as a result of 
the surplus available after defraying all the expenses of 





being one of the last works upon which he was engaged. 





the Electrical Engineers’ Ball, held on February 9. 


At first this firm had | 
subsequently | 








ELECTRICAL PROTECTION 
SYSTEMS. 


THE preservation in working order of the generators, 
transformers, feeders and other equipment forming an 
electricity supply system, not less than the demand 
that in no circumstances shall the flow of energy be 
interrupted for more than the minimum period, have 
led to the development of much ingenious protective 
apparatus. This can now be relied upon to operate when 
abnormal conditions occur and in so doing to cut out 
only the faulty apparatus or that portion of the system 
which is adversely affected. Many methods are 
available for this purpose and the selection of those 
which shall best meet the conditions present is not 
altogether easy. Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, a firm who have had a 
| great deal of experience in this class of work, have, 
therefore, performed a useful task in issuing a schedule, 
which summarises the characteristics of the various 
systems developed by them. 

These systems are classified under the general 
headings of feeder, transformer, generator, reactor and 
*bus-bar protection, either alone or in combination, 
and under each heading the various alternatives 
available, with the apparatus required, are set out. 
The economic and technical considerations, which lead 
to the adoption of one or other system are also 
| tabulated and a note is made of the type of pilot, 
|if any, used. For instance, the Reyrolle split pilot 
| system is generally recommended for feeder protection 
owing to its stability, discriminating properties, 
universal applicability and the fact that it utilises an 
ordinary three-core pilot cable. If, however, such a 
|cable is not available, the interlock system provides 
an alternative, since it only makes use of a two-core 
telephone pilot, which can normally be employed for 
communication or other purposes. Again, if no pilots at 
| all are provided, as is often the case on overhead lines, 
|a ratio-balance or superimposed interlock system can 
| be employed. 

As regards transformers, the Merz-Price current- 
| balance system has, it is claimed, the widest applica- 
tion, but where the ratio of transformation is greater 
than 6 to 1, “ overload ” tap changing is in use or the 
unit has a large output at a pressure less than 600 volts, 
this can be replaced by the Merz-Price system on each 
winding, which gives good stability, though it is rather 
more expensive. The relative advantages of the 
Merz-Price current-balance and Beard self-balance 
systems for generator protection are also discussed, 


protection. The last includes the Howard system, 
which is now being largely used on the Continent for 
small distribution transformers, such as are met with 
in rural areas, It provides earth leakage protection 
on all windings and only one current transformer and 
relay are required. 

The pamphlet may be recommended to the study of 
those who have to deal with the design of this now 
important part of the equipment, which makes elec- 
tricity supply safe and reliable. 








ORE-LOADING ROPEWAY IN KOREA. 


AN interesting example of the savings which may 
follow the installation of mechanical handling appliances, 
even in places where labour is cheap, is furnished by 
the ropeway which has been built for loading ore into 
ships at the Port of Shako, in north-west Korea. The 
ore is obtained from the Rigen iron mine, situated 
some seven miles inland. Before the installation of the 
ropeway, the ore was brought from the mine by a 
narrow-gauge railway and discharged on to the shore. 
It was then loaded into barges by manual labour, the 
barges being towed out to the ship lying in the road- 
stead and unloaded by the ship’s winches. A consider- 
able number of barges had to be provided and it was 
only possible to carry on operations in calm weather. 
A rough sea, by holding up the work, added to demur- 
Five or six hundred tons 


Some few years ago, the connections between the 
mine and the port were improved by the laying of a 
7-mile branch extension of the Government Railways, 
and the directors of the Rigen Iron Mine Company 
asked Dr. 8. Niwa, of Tokyo, to advise on the improve- 
ment of the shipping facilities. In conjunction with 
Dr. Ritaro Hirota, who dealt with the mechanical 
equipment, he put forward a scheme for an ore-loading 
ropeway, and this was adopted and carried through. 
The plant was designed to ship 200 tons of ore an 
hour, but owing to the fact that it is operated by 


| unskilled Korean labour, the quantity actually handled 
| falls short of that figure by about 10 per cent. 


Even 
with this handicap, however, a ship carrying from 
3,500 tons to 5,000 tons of ore is loaded in two days 
and in any weather. The company ships about 
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130,000 tons of ore a year, and the reduced expense 


of loading following the installation of the plant has OR E-LOADING ROPE WAY IN KOREA. 


enabled the capital cost to be written off in less than 
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and 2 annexed. The bin is situated 40 ft. above sea level, 
and the ropeway travels up hill from it to the loading 
jetty, rising through a vertical height of 10 ft. This 
arrangement, which naturally somewhat increases the 
power required to transport the buckets, was unavoid 

able owing to the fact that the railway was in position 
before the plant was designed. The ropeway is carried 
on a steel girder bridge extending from the bin to the | 
jetty and provided with intermediate supporting 
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stanchions. The jetty is an openwork steel structure}; bere, | 

supported on piles with a monolith concrete capping. . 6!" 
A general view showing these arrangements is repro f 
duced in Fig. 3, on this page. The buckets, which are 
each of 1/125 tons capacity, are loaded from the bin | \C_L. of Tower é 
through chutes with hand-controlled doors. They are ! 
suspended from a rail during this operation and after (4402.a,) 
loading are pushed forward by hand over the weighing tee 
machine, on to the travelling rope. A dead-end rail ny 
for spare buckets is provided, as shown in Fig. 2. < 
From 180 buckets to 200 buckets per hour are loaded 2 
by a force of 12 labourers. The buckets are auto- 
matically discharged at the jetty end of the conveyor i 
and feed a telescope chute leading to the ship’s hold, 
the ship being moored alongside the jetty, as shown in a - ; L 
Fig. 4. At present only one chute is served, but it is , 

proposed to make an extension at the jetty so that ———— ee | 








two holds of a ship may be loaded at one time. The 
ropeway is driven by a 10 h.p. heavy oil engine. The 
plant has been found to require but little maintenance, 
other than in connection with the buckets, which wear 
rather quickly owing to the hard and abrasive ore 
which is handled. 



















HIGH-SPEED DRILLS FOR FINE z a __ 
WORK. ‘ BS ILXX Sa * a ae 

THERE is a marked tendency at the present time to a my CS | 
design automatic machine tools with a view to their 
employment on the widest possible range of work, 
and this tendency is well illustrated by the new auto- 
matic drill shown in Figs. | and 2 on page 541. This 
machine, which is manufactured by Messrs. A. A. 
Jones and Shipman, Limited, East Park-road, Leicester, 
is intended for drilling small parts at high speeds, and 
consists of the firm's latest bench drill with automatic 
feed device for the spindle, synchronised with a multi- 
station indexing table. Its more obvious applications 
lie in drilling small screws, sockets, and so on, both in 
line with, and at right angles to, the main axis, but it 
can also be employed for milling and tapping operations 
on work of more complicated form. There are twelve 
stations, and the speed of operation on many classes 
of work is only limited by the speed at which the 
operator can charge the machine. 

PThe machine is fitted with two motors, one mounted Fie. 3. 
vertically at the top for driving the spindle, and the 
other mounted horizontally at the bottom for the 
automatic feed and table indexing mechanism, The 
spindle motor is mounted on a bracket which can be 
moved in and out for tensioning the belt, the bracket 
being provided with a bearing above the cone pulley, 
as shown in the illustration. Three steps are provided 
on the cone, and the spindle is not affected by the belt | 
pull, as the cone pulley in the head is carried on inde- 
pendent ball bearings. Bearings are provided both 
above and below the pulley, the latter being mounted 
on a sleeve which arives the spindle through two splines. 
The spindle itself is made of high-grade steel, and runs 
in two ball bearings in, the quill, these bearings being 
designed to take both the journal and thrust loads. 
The spindle is fed down and through the job by means 
of a cam arranged to feed to a predetermined depth, 
and then to return the spindle to the top position. 
This position is maintained just long enough to allow 
the table to index, and then it is fed down again to con 
tinue the cycle of ope uations. The cam is located in 
the box visible on the spindle bracket, and is driven 
from the lower motor through reduction gearing and 
t vertical shaft in front of the main frame. It can be 
changed to vary the depth of feed by removing the 
cover of the box. To obviate changing the cam when 
only a small variation in the depth is required, the 
relative positions of the cam and the plunger which it 
operates can be adjusted to a limited degree without 
interfering with the cam or other settings. This 
adjustment is effected by a screw, shrouded by the Fic. 4 
collar visible in both illustrations on the cam box. pi O85 

The indexing mechanism for the table is of the 
Geneva dwell type, the table being locked in position | automatically withdrawn and the table moved round, by the lever projecting from the front of the base, 
by a plunger during the drilling operation. When the | to the next station. The mechanism can be instantly | and is driven through pick-off gears. These gears are 
spindle returns to the top position, the plunger is stopped, or started, by means of a clutch controlled | readily accessible for varying the time cycle by removing 
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HIGH-SPEED DRILLING MACHINES FOR FINE WORK. 


CONSTRUCTED BY MESSRS. A. A. JONES AND SHIPMAN, LIMITED, ENGINEERS, LEICESTER. 
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‘ cover on the top of the bed, visible in Fig. 1. The | when the automatic feed is in operation. The machine 

table is carried on balls located in five spiral tracks, so | can usually be arranged for automatic ejection of the 

that they cover practically the whole working area. A | work on completion, and in certain cases automatic 

safety device is fitted which automatically stops the | loading can also be fitted. The motors are controlled 

table rotating in the event of a part becoming dis- | by means of push buttons located on the side of the 

placed in the chuck, or the operator's fingers being | column. The drill spindle is § in. in diameter in the quill, 

endangered. This can be seen in Fig. 2, on the left |and has a minimum diameter of fin. The three belt 

f the table. | positions give spindle speeds of 10,000 r.p.m., 7,800 

et The table plunger can be withdrawn by means of a | r.p.m., and 5,700 r.p.m. The capacity of the chuck is 
. lever at the side of the base, visible in Fig. 1, leaving | from zero to } in., the quill diameter is 2 in., and the 
- the table free for setting up. The spindle can be fed | depth of feed is } in. The sliding head has a vertical 
ng by hand if required, the lever, which can be seen in | adjustment of 34 in., and the maximum distance of 
both figures, being disengaged and held back by a clip ' the spindle nose from the table is 64 in. The table is 





























Fic. 7. 


7 in. diameter, the height of the machine is approxi 
|mately 35 in., the width 12 in., and the depth 29} in. 

Three other high-speed drilling machines manu- 
factured by the same firm are illustrated in Figs. 3 to 7. 
The bench drill illustrated in Figs. 3 and 4, known 
as the “ 8-in. Minor,” is an exceedingly neat machine, 
| specially designed to compete with Continental models 
| of similar type, and is suitable for watchmaking and 
other fine work. Three spindle speeds are available 
| in two standard ranges. The first range, with the motor 
lrunning at 1,425 r.p.m., is 3,000-1,500-700  r.p.m., 
and the second range, with the motor running at 
| 2,850 r.p.m., is 6,000-3,000-1,400 r.p.m. Machines 
| with a spindle speed of 10,000 r.p.m. can be supplied 
be required. The drill spindle is of high-grade steel, 
mounted on pre-loaded ball bearings. These bearings, 
while eliminating the usual running clearance, allow 
ample compensation for the endways expansion of the 
shaft, due to the heat necessarily produced at high 
speeds. The spindle pulley is fixed to a sleeve mounted 
in ball bearings, and arranged to relieve the drill 
spindle of all belt stresses. These ball bearings are 
also of the pre-loaded type and specially mounted. 
The drive is transmitted to the sliding spindle by 
means of two feathers. The drive is by an endless 
belt of circular section from a vertical motor mounted 
on the back of the column, as shown in Fig. 4. 
The motor is actually carried on a bracket, which is 
free to slide on guides, and is spring-loaded to ensure 
a uniform belt tension. As shown, the belt is totally 
enclosed, but is readily accessible by removing the top 
half of the cover. Two steps are provided on the 
pulleys, the lower step giving a 1 to 1 ratio. The third 
speed is obtained by interchanging the pulleys. The 
spindle feed is by hand, the arrangement following 
normal practice, with a spring inside the column to 
balance the weight of the spindle. The table is adjust- 
able vertically, and may be locked in any desired 
position. An adjustable depth stop is provided on the 
left-hand side of the machine, with an open scale for 
setting. A micrometer attachment enables the stop 
to be adjusted to fine limits. The drill spindle has a 
minimum diameter of .’, in., and is $ in. in diameter in 
the bearings. The maximum distance from the chuck 
nose to the table is 3 in., and the minimum distance 
is } in. The maximum travel of the feed is 1 in., and 
the total vertical movement of the table is 14 in. The 
table is 5 in. in diameter. 

The two machines shown in Figs. 5, 6 and 7, respec- 
tively, are both intended for the same purpose, namely, 
that of drilling exceedingly fine holes ranging from 
0-005 in. to0-0625in. The machine shown in Fig. 7 isa 
motor-driven model, while that shown in Figs. 5 and 6 
is an air-driven model. The correct speed for running 
these minute drills to attain their full cutting capabilities 
cannot be settled by rules applicable to the larger 
er and is very critical. In practice, the optimum 





cutting speed is best found by trial and error, and 
infinitely-variable ratios are provided on both machines 
| for this purpose. In the case of the motor-driven 
machine, a reduction gear of the wheel and dise type 
is provided, the motor running at constant speed, but 
la similar gear is not necessary in the air-operated 
machine, as the speed can readily be controlled within 
very fine limits by simply altering the throttle opening. 
Apart from the correct drill speed, an extremely 
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On the motor-driven machine, the drill 

collet chuck mounted on an accurately 
spindle, running in pre-loaded combined thrust 
journal ball bearings. The drive is obtained 

hardened steel disc, carried in similar bearings 
coupled to the armature shaft. 
a cross shaft, engages with this disc, and can be moved 
across the face to vary the gear ratio by an outside 
knob with an internal thread engaging with a corre 
sponding thread on the end of the sleeve carrying the | 
ring. From the end of the cross shaft, the drive 
taken to the drill spindle by an enclosed belt. The | 
bracket carrying the shaft pivoted at the 
bottom and spring-loaded at the top to ensure a good 
contact between the fibre ring and the , and the 
bracket carrying the motor and the entire infinitely 

variable drive assembly is pivoted at the motor end, 
and can be turned about the pivot by an adjusting 
screw to maintain the correct tension in the belt. The 
motor is of the universal type, of } h.p., and runs at 
2.850 1 p.m. 
5,000 r.p.m. and 15,000 r.p.m. A suitable fixture for 
holding the work can be supplied for fastening to the 
table top. The drilling spindle is } in. in diameter, 
the table traverse is 1} in., the height of the spindle 
above the table top is 2 and the working surface 
of the table is 5 in. by 34 in. The spindle speeds given 
are obtained with an air pressure 


of 80 Ib. per 
inch in the of the air-driven model 


is held in 
a 
and 
by 


and 


18 | 
cToss 


is 


disc 


1s in., 


square 


case 





CONTRACTS. 


HUNSLET 
ceived 
Governme 


LIMITED 
locomotives from 
Cone 


ENGINE COMPANY 
for five 
Purchasing 


Messnks 
Leeds, have orders 
the Chinese 
order is for a 0-8-0 type, 4-tt. S4§-im 
for the Nanking train ferry 
be and loaded, 
$-8-O type, 4-ft 
bx tenders 
total 


nt Commission 


gauge tank locomo 
tive 
will 
order 
tives 
Kiangshan 
tender 
loaded, tons 

Messrs. J. and BE. Haw 
works, Kent, are supplying, 
refrigeration installations in connection with the 
of frozen and chilled meat on board a number of 
a total of 5,000,000 « 
im the Port Chalmers, Co 
Dominion Line, Limited two 
ships now building by Messrs. John Brown and C: mpany, 
Limited, and Messrs Hunter, and Wigham 
Richardson, Limited respectively im three veasels 
under construction by Messrs. Harland and 
Limited, Messrs. Shaw, Savill and Albion ( 
Limited ; in two ships building by Messrs 
Clark and Company (1928), Limited, fi the 
Steam Navigation c's mpany, Limited ; Ina vessel being 
hult by Vickers-Armstrongs Limited, for the 
Onent Steam Navigation ( WN pPaAny and in two of the 
building for the Blue Star Line, Limited, 
Harland and Wolff, Limited Retrig 
is als supphed to number 


tons 
1D. -gauge 
the Hangchow 
f and | 
when 


about 65 tons, 


for 
with 


83) 
four i locomo 
doublk 
Railway 
when 
764 


In Sh 

for 
weight 
574 


le 
Phe 


will 


o 


engine 


empty he about tons, and 

LiM(reD, Dartford Lron 
or have recently completed, 
carriage 
vessels 


ib, ft 
MmmMonwe 


over 
of the 
and her 


These contracts cover 


of 
and 


space t 


larger 


Swan 


for impany, 


" 
Messrs 
three vessels 
by Messrs 


machinery also being a fruit 
Vessels 

R \ I 
Gloucestershire 
mtomati Lister 
installations for supplying 
H.M.V. show train, now 


purpose of exhibiting the 


arry ity 
LIMITED, 
have furnished one of their 
Light electrical generatiny 
beth power and light on the 
ouring the country for the 
developments in wireless 
re production The equipment 
L10-vcolt generating set ope a in 
uttery and requiring, 


Viessrs ISTER AND COMPANY, t 
Dursley, 


Diesel 


Latest 

sound 
5-kW, 
with 
no attention 
Wuessor Founp 
25. Victori 

for a « 
plant the Clyde 
Mesars. Colvilles, Limited The on 
Whessoe electrical precipitation will 
entirely dry in operation, except for the small quantity 
of water used for pre cooling The plant to 
lean and boost 4,000,000 cub of gas per hour, and 
the clean gas, containing leas than 0:05 gramme of dust 
per cubic metre, will be used for stoves, boilers, 
steelworks purposes 


reception 


OMpPrises a 
be 


conjunction a small is 


statod, litth 

\ikssRs 
(COMPANY 
secured 


or 
Tne 
LIMITED, 
an order 


ENGINEERING 
London, 8.W.1, 
blast-furnace gas 
lronworks, Glasgow, of 
plant be the 
system and be 


Y AN 
s-street 

have mnplete 
cleaning for 


mm to 


18 cool, 


ft 


-balanced 
a | 


A fibre ring, sliding on | 


The spindle speed can be varied between 


the total weight e mpty | 
Che other | 


ulth | 


sister | 


Wolff, | 


Workman | 
Federal | 


erating | 


and | 


UMay I, 


, 1934. 


N RING. 


[ N E E 


"PERSONAL. 


Cark has been appointed aircraft servi 
Messrs. Marconi’s Wireless Telegraph C 
Electra House, Victoria-embankn 
This is a new position created in 
use of the comp 


TENDERS. 


Department of Overseas 
8.W.1, particulars 


Mr. ©. B. 


have received from the n 
| manager of 


35, Old Queen-street, London, 
of the undermentioned tenders, the closing dates of | pany, Limited, 
which are given Further details may be obtained on | London, W.C.2 
application to the Department, the reference numbers | 0f the rapid extension in the 
appended being quoted in all cases apparatus for aviation. 
Bridgework.—The supply of structural iron and steel Mr. J. M. L. MrrcnEson, H.M. Consul my charge 
material, requisite for the building of a suspension | the Trade Department, British Consulate-General, New 
bridge. The Ministry of Public Works, Quito, Ecuador ; York, will be available at the Department of Overseas 
June 6. (Ref. No. G.Y. 13,760.) Trade, 35, Old Queen-street, London, 8.W.1, on May 22 


3, for the purpose of interviewing persons intereste: 
Bridgework.—The supply of steelwork for bridges on ey BI os 


and 23, 
, . in the export of United Kingdom goods to the United 
| the De Aar-Kimberley and Rosmead-Stormberg sections , pe 3 8 Ld . 
}of line. The South African Railway and Harbours 


States, after which he will visit a number of industria! 

- centres in the provinces. Firms desiring interviews 

ae Johannesburg; June 4. (Ref. No-| gould communicate with the Department, quoting 
5 Pee) Reference No. 24,648 /34. 

J ‘tee lates The s < ‘ Tr =: 

Copper and Steel Plat The supply of copper and Messrs. HoLpEN AND Brooke, Limrrep, Sirius Works, 
steel plates for locomotive boilers. The South African West Gorton, Manchester, inform us that Mr. W. Richard 

ae ~ on — Johannesburg ; who has been manager of their London sales office for 
| May 38. (Ref. No. C.F. 13,76 over nine years, has retired, but will remain a directo: 

Electric Transmission Material. of the Company. His place has been taken by Mr. A. W 
required for the extension of the electric network at | 4. Joscelyne, recently in charge of the firm’s Midlands 
Mehalla el Kobra, including cables, transformer kiosks, | office, who will be assisted by Mr. H. J. Moore. Mr. T. L 

The Egyptian Ministry of the Interior, Cairo ; *| Hale, of the technical department, will still be alte d 
July 12. (Ref. No. A.Y. 12,361.) at the London office. 

Steel Tyres and Axles.—The supply of steel tyres and A collaboration agreement has been entered 
| axles for the Indian State Railways. The Indian Stores | hetween Messrs. A/S Fricus, Aarhus, Denmark, and 
Department ; May 28. (Ref. No. G.Y. 13,777.) Messrs. VuxtcaN Founpry, Lourep, Newton-k 

Rails.—The supply of light and heavy new or second- | Willows, Lancashire. This arrangement, we understand, 
hand rails. The Ministry of Finance, aoe of Egypt, | covers certain territorial manufacturing rights, and also 
| Giza (Mudiriya); July 9. (Ref. No. 13,771.) places at the disposal of Messrs. Vulcan Foundry, Messrs. 
| me lephone Instrument The a a Frichs’ experience in the manufacture and performance 

, : of Diesel locomotives and railcars. Messrs. Frichs hav: 
| 10,000 telephone instrument and switchboard . = *% 
> T . recently received an order from the Danish State Railways 
The New Zealand Post and Telegraph Department, | © os - : : . 
. . r 19 2@6 for four Diesel-electric, streamlined, express-train units 
Wellington ; July 3. (Ref. No. A.Y. 12,363.) mw _ 
| - ‘ % each comprising three coaches and providing seating 
Condensers.—The supply of 1,250 metal-cased con- | aeeommodation for 156 passengers. 
dense 7 : 3 f 0-5 id. The New Zealand es ; 
| m — ee mela sare ~—? } mit r 7 * wags I ag Mr. R. C. Macponap, M.Inst.C.E., retired on April 3\ 
Post and Telegraph Department, Wellington; July 4. fr the position of chief mechanical superintendent of 
(Ref. No. A.Y. 12,364.) a Pp , 

Telephone Keys.—The supply of telephone keys and | ¢ ondon, 
key-mountings. The New Zealand Post and Telegraph | 
I 
1 


Wr 
Trade, 


nt 
View 


The supply of material 





ints 


| 
| 
| 

i 


about 
cords. 


Cords. 


the South Metropolitan Gas Company, Old Kent-road, 
8.E.15 
lepartment, Wellington: July 4. (Ref. No. A.Y.| Mr. Et GnNE oo — tg one 
> 266.) | ironmaster and past -president anc essemer Medallist 
- |of the Iron and Steel Institute, has been elected 
Loco member of the Académie des Sciences Morales et Poli 
oupling follower tiques, of the five constituent Académies of thx 
sa king rings, copper 


Institut de France. 

res, d othe ri t rts , , om 

aug and other locomotive pa Ma. W. M. W. Tuomas, 
India May 


| 
' 
| 
| 
| ‘ 
connecting rods, 
steel tubes, metallic 
joint rings, pressure 
The North Western 

(Ref No. G.Y. 


Parts The ol 


rods, 


motive 


supply 

plates, one 
asbestos 
who has been connected wit! 
Messrs. Morris Motors, Limited, for several years, has 
| been appointed by Lord Nuffield, director and general 
manager of Messrs. Morris Commercial Cars, Limited 
Birmingham Mr. Thomas is this year’s president of 
the Motor Trade Association. In place of Mr. Thomas 
Mr. H. Sewarp, who has been in charge of the body 
making department of Messrs. Morris Motors, Limited 
| takes over the control of the sales department. 


Railway, 
13,783.) 


Lahore, 31 


\ firm in Toronto desires to be placed 
United Kingdom manufacturers of tools 
including wrenches, pliers, sockets, 
No. G.Y. 13,769.) 


J 


Tools 
with 
garages, 

{ Ref . 


(jarage 
touch 
motor 


; in 
| for 
and gauges 














BOOKS RECEIVED. 


of 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday 


Introduction to the Biochemistry Nitrogen Con- 
By Gitpert J. FowLer. London : Edward | 

[Price 12s. 6d. net.] 
Civil Engineers Transactions. 
1933. New York: Offices of the | The Cleveland Iron Trade.—Cleveland pig-iron producers 
}are in a strong position. Their output is promptly 
| taken up as it becomes available for distribution, and 
stocks have been depleted to an extent that leaves littl 
stored iron available for the market. The small accumu 
lations that remain at makers’ yards are virtually 
the property of consumers. Local users are taking 
larger supplies than for some time, and firms in Scotland 
continue to accept considerable quantities, notwith 
| standing the steady substitution, by customers nort! 
of the Tweed, of Scottish iron for purposes for which 
Cleveland pig has hitherto been generally accepted 
The substantial price concessions ironmasters pre 
pared to make to secure export trade fail to attra 
the attention of overseas pig-iron consumers, who can 
still buy cheaper elsewhere. For other business recog 
nised market figures are firm at the equivalent of No 
at 67s. 6d. delivered here, 69s. 6d. delivered t 
North of England areas beyond the Middlesbrou 
zone, 67s. 3d. delivered to Falkirk, and 70s. 3d. deliver 
to Glasgow 

Hematite.—Increasing demand for 
prospects of slightly dearer cost of production contribut« 
| to strengthen values of East Coast brands, the supply o! 
which is none too plentiful. Stocks are at a low eb! 
and as in the case of the Cleveland iron stored, are largel) 
| sold to consumers. Foreign hematite continues great!) 
to undersell Tees-side products in Continental mat 
kets, and little effort is made to put through exp 
business. For other trade, fixed delivery prices 
ruled by No. | grade of East Coast hematite at 65s. 
| local use, 74s. to 77s. for supply to various parts of 
shire, 70s. to Northumberland and Durham, and 
Scotland. 
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in ample supply and 
local consumers being heavily 
| maintained on the basis of good 
20s., delivered to Tees-side works 
Manufactured Iron and Steel.—A fair number 
quiries are circulating for semi-finished and _ finished 
iron and steel, and in most departments manufacturers 
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|is heavy and promises to be maintained for some time. 
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Quotations, all round, are steadily maintained. Common 
ron bars are 91. 15s.; best bars, 101. 5s.; double best 
bars, 101. 15s.; treble best bars, I1l. 5s.; packing 
(parallel), 8l.; packing (tapered), 10l.; steel billets 
(soft), 5f. 12s. 6d.; steel billets (medium), 7l. 2s. 6d. 
steel billets (hard), Tl. 12s. 6d.; iron and steel rivets, 
lll. 10s.; steel ship plates, 8/. 15s.; steel angles, 
Sl. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 91. 
for smaller lots; fish plates, 121. 10s.; black sheets 
No. 24 gauge), 101. 10s. for delivery to home customers, 
ind 91. 5s. f.0.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge), 131. for delivery to 
home customers, and 111. 5s. f.o.b. for shipment overseas. 


Scrap.—tIron and steel scrap is in rather better request 
ind values of one or two kinds are stiffening. Heavy 
steel is now 47s. 6d. to 50s., and sellers of heavy cast iron 
ind of machinery metal hesitate to accept prices that 
have ruled of late. 

Imports of Iron and Steel.—Imports of iron and steel 
to Middlesbrough and district during April were sub- 
stantially greater than in the preceding month, due to 
heavy increase in landings of semi-finished material. 
Last month’s unloadings amounted to 7,604 tons, com- 
pared with 3,659 tons in March, and 2,535 tons in April 
last year. Crude sheet bars, billets, blooms and slabs 
were responsible for 6,623 tons of the total, against 
2,696 tons in the previous month, and 1,506 tons in 
\pril, 1933. Pig-iron discharges were|590 tons, compared 
with 406 tons in March and 754 tons in April a year ago. 
Finished steel imports fell from 557 tons in March to 
391 tons last month, while in April, 1934, they amounted 
to 275 tons. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Electric Heating at Swansea.—In recent years, after 
long controversy, Swansea Corporation decided to adopt 
coal heating for their new mental hospital, but subse- 
quently decided to use electric heating for the new civic 
buildings to be opened shortly. The bill for the amount 
of current consumed over the first quarter amounted to 
1,1631., which suggested a cost exceeding 4,0001. per 
annum. The cost of heating the mental hospital, a 
considerably larger building, by coal was less than 2,0001. 
per annum. It has been suggested that the cost of 
electricity was excessive and that the plant should be 
scrapped, but in view of the fact that during the quarter 
the building was being dried out for early occupation 
a further trial will be made and comparisons made. 

Welsh Water Schemes.—Cardiff Rural Council propose 
to proceed with a scheme for a water supply for 15 
villages in their area, which were seriously affected b 
the drought last year. The cost is estimated at 29,0201. 
(pplication is being made to the Glamorgan County 
Council to contribute 25 per cent. towards the cost, and 
a grant from the Ministry of Health is also sought. 
Meanwhile the scheme of the Gower Rural Council has 
been deferred for further consideration. The Council 
has been asked to make the scheme for the peninsula 
more comprehensive, especially as an adequate supply 
of water would help the development of the seaside 
resorts on the south side. Although substantial rains 
have fallen, special steps are being taken to husband 
existing supplies. As the result of the heavy rainfall, 
the Swansea reservoirs are now nearly full, and the 
position at Newport has much improved, although 
restrictions upon high level services have not been 
withdrawn. 

Mid-Glamorgan Drainage.—At a further special con- 
ference of Mid-Glamorgan authorities held at Bridgend, 
& representative committee was appointed to interview 
Sir Wyndham Portal, D.S.O., the Commissioner in South 
Wales investigating the position of “‘ derelict” areas, 
and ascertain whether it will be possible to obtain a 
grant for the Mid-Glamorgan drainage scheme. A grant 
was offered in 1930, but the authorities were not then 
willing to accept it. Meanwhile the pollution of the 
River Ogmore has become more serious, and the seaside 
places of Ogmore-by-Sea and Southerndown have been 
iffected. Maesteg Urban Council recently decided to 
proceed with an independent scheme at a cost of 60,0001, 
but will join in a jomt scheme if such can be arranged. 
Other authorities recently decided against co-operation. 

Carmarthenshire Bridges._-While the Carmarthenshire 
County Council have not yet met the Ministry of Trans- 
port divisional engineer to discuss again the question of 
t new bridge over the River Towy at Carmarthen Town, 
the Council have received from the Ministry sanction of 
their proposals for a new bridge across the Towy at 
Dryslwyn to replace the structure destroyed by floods. 
lenders are to be invited as soon as possible. The 
Council desire to replace Spudders Bridge on the Kid- 
welly-Trimsaran road, where there was a fatal accident 
recently through the narrowness of the structure. As 
it is an ancient monument, the Council have decided 
n the first place to ascertain what changes can be made 
‘nd whether the Ministry of Transport will make a 
srant for a new bridge. 














_ Launcn or H.M.S. “ Satmon.”’—On April 30, Messrs. 
Cammell Laird and Company, Limited, Birkenhead, 
aunched H.M.S. Salmon, the second of two submarines 
which they have under construction for the British 
Admiralty. The vessel has a length of 193 ft., a beam 
of 24 ft., a standard displacement of 670 tons on a mean 
draught of 10 ft. 6 in., and a submerged displacement of 
1,000 tons. The estimated horse-power of the engines, 
on full-power trial, is 1,550, and the corresponding speed 
13% knots. The oil fuel capacity is 40 tons, and one 3-in. 
anti-aircraft gun is fitted. 





NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

Orders for Locomotives and Electrical Plant.—One of 
the most encouraging features in heavy industrial circles 
in the North-Western area is the steady, if somewhat 
slow, improvement in the locomotive building industry. 
Further orders placed in the last week or two strengthen 
the position of individual firms, and generally the outlook 
is much more hopeful than it was four or five months ago. 
At Newton-le-Willows, Lancashire, Messrs. Vulcan 


Foundry, Limited, have booked a contract from the | 


Madras and South Mahratta Railways, India, for 
13 locomotive boilers ; and Messrs. Beyer, Peacock and 
Co., Limited, Gorton, Manchester, are to build three 
eight-wheeled, coupled bogie locomotives of a new design 
for Messrs. The Peruvian Corporation, Limited. As has 
been the case for a considerable period, the electrical- 
plant manufacturing industry continues to be one of the 
most advan usly placed in this area, and leading 
firms have of late booked a number of substantial con- 
tracts. One of the most important is that just secured 
by Messrs. Ferguson, Pailin, Limited, Manchester, 
amounting to approximately 140,0001., for the supply of 
switchgear for the Manchester Corporation Stuart-street 

wer station. The order is stated to be one of the 
argest, if not the largest, for 6,600-volt switchgear 
placed by a municipality in this country, and comprises 
seventy metal-clad completely-enclosed switch units, 
and weighing from 7 tons to 10 tons. The total equip- 
ment covered by the order will weigh about 700 tons. 
This firm is also executing switchgear installations for the 
Central Electricity Board, the Swansea Corporation, &c. 

General Review.—In other branches, business is quiet, 
and few new developments are recorded. The demand 
is still poor in the heavy steel department, though 
structural qualities and boiler plates are being bought 
in rather larger quantities. Steelmakers, in general, are 


not inclined to anticipate much improvement in the | 


comparatively near future. Foundry-iron business is 
restricted, so far as new contracts are concerned, only 
a few odd replacements having been negotiated in the last 
week or so. Satisfactory quantities are still going into 
consumption, however, under existing commitments. 
In the North-West hematite-production centre, the out- 


look continues promising, and it is possible that an | 


additional furnace may be re-lit in the next month 
or two to keep pace with requirements. Steel manu- 
facture at Barrow and Workington are strongly placed. 
After four years’ idleness, a furnace has been re-started 
at the Brymbo Steelworks, near Wrexham. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 
Scottish Steel Trade.—There has been practically no 
change in the state of the Scottish steel trade since last 
report, and not only are fresh orders very scarce but 
general inquiries do not show much prospect in the way 
of new business coming along. At the moment there 





are sufficient orders on hand to ensure the steady | General Electric Company, Limited. 


INSTITUTION OF EvecrricaL ENGINEERS. —Scottish 
Centre: To-night, 7.30 p.m., The School of Economics 
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'_NOTES FROM SOUTH YORKSHIRE. 


Suerrietp, Wednesday. 


Iron and Steel.—While there are no developments of 
a noteworthy character to report, the general position is 
progressive. There has been a drop of nearly 2,000 in 
the number of unemployed. - Steel output shows further 
expansion, and judging by the number of inquiries in 
circulation further improvement will be seen in the 
next few weeks. In the raw and semi-finished steel 
roducing sections an encouraging state of affairs exists. 
warge batteries of furnaces—many of which have not 
operated for some years—are accounting for record 
| outputs. This _ oo particularly to basic steel, for 
| which there is a heavy demand. Steel quotations tend 
'to vary. As compared with February, hard basic 
| billets have risen by 5s. per ton, and East Coast hematites 
| by 2s. 6d. per ton. In contrast, bars and sheets have 
|declined by LU. and 5s. per ton, respectively. Latest 
| prices are as follows: Hard basic billets, 81. 58.; soft 
| basic billets, 67. 15s.; West Coast hematites, 87s. 6d. ; 
| East Coast hematites, 82s. 6d. ; Derbyshire No. 3 foundry 
liron, 68s. 6d.; Derbyshire forge iron, 64s. 6d.; bars, 
| 101. 108.; sheets, 121. 5s. Importations of foreign 
| sora are reported to be on the down grade. Heavy 
basic scrap is quoted round about 50s. a ton delivered, 
as against 52s. 6d. earlier in the year. Producers of 
| railway rolling stock are still awaiting a revival. In one 
or two lines a better demand has developed, but taken 
on the whole order books at producing works are badly 
}in need of replenishment. Foreign orders are scarce, 
| though a larger number of inquiries is in circulation. 
|The Chinese Government Purchasing Commission 
is in the market for 2,500 tons of permanent-way mate- 
rials, including rails, fishplates, bearing plates, dogspikes, 
and fishbolts. Increased consignments of ship steel, 
forgings and castings are leaving this area. Output of 
armaments shows little change as compared with the 
beginning of the year. Activity in the production of 
all kinds of electrical apparatus and equipment has been 
| well maintained. Sheffield Corporation, who a month ago 
| were committed to an expenditure of 700,0001. on new 
| plant, have decided to place additional contracts for two 
600 kW steel-tank type mercury-are rectifiers, switchgear, 
| and all auxilliary apparatus, at a cost of 7,2001., with the 
With the Hewittic 


running of plant for a number of weeks ahead, and it is | Electric Company, Limited, they have placed contracts 


the future which is now the concern of managements. 
The bulk of the business going through is still on home 
account, and very little material is being specified for 
export, but the West of Scotland has some interest in 
orders recently placed by Russia. The position in the 
black-steel sheet trade has not altered at all, and the 
scarcity of orders has curtailed output during recent 
weeks. Home consumers continue to be the principal 
buyers, and only a very moderate amount of business is 
on order for shipment overseas. The following are the 
current market quotations :—Boiler plates, 91. per ton ; 
ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black-steel sheets, 4 in., 81. 10s. per ton, and No. 24 
gauge, in minimum four-ton lots, 101. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 131. per ton, 
in minimum four-ton lots, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade no improvement of any kind has taken 
place; a very poor output is general. Inquiries are far 
from satisfactory either for bar iron or for re-rolled steel 
bars, which are also very quiet. Prices are unchanged, 
and are as follows thee bane, 9l. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 


steel bars, 81. 12%, per ton for home delivery, and 71. 10s. | 


per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
ig-iron industry show little change this week, but the 
ome consumption of local iron is very well maintained. 

Export is still the dull side of the trade and shipments 
continue of small tonnage. The furnaces now in full blast 
number 15. The following are to-day’s market quotations: 
—Hematite, 71s. per ton, delivered at the steel works ; 


foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per | 


ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, May 5, amounted to 182tons. Of that total 
120 tons went overseas and 62 tons coastwise. During 
the corresponding week of last year the figures were 
40 tons overseas and 75 tons coastwise, making a total 
shipment of 115 tons. 

Contracts.—Among recent contracts placed locally 
is one just obtained from the Admiralty by Messrs. 
William Thomson and Company, (Kinning Park), 
Limited, Glasgow, for the su oy of worm chain-pulley 
blocks for the current year for the various royal dock- 
yards. Another important order has been booked by 
Messrs. William Beardmore and Company, Limited, 
Glasgow, for 1,000 sets of wheels and axles for the Indian 
State Railways. 





| valued at 10,0001. forthe supply of glass-bulb type mereury 
are rectifiers, switchgear and auxiliary apparatus. With 
another concern an order has been placed for sub-station 
switchgear at a cost of over 5,0001. Sheffield makers 
of files and rasps are greatly concerned by a decree which 
came into force on April 26, whereby the Spanish duty 
on these tools is raised so greatly as to render the market 
prohibitive to British manufacturers. The Sheffield 
Chamber of Commerce have discussed the matter with 
the Board of Trade, and have asked that strong repre- 
sentations be made to the Spanish Government. he 
Spanish market is worth about 15,0001. per annum to 
Sheffield manufacturers. The tool trades are more 
strongly placed. 
South Yorkshire Coal Trade.—Weakness has developed 
in several sections, and taken on the whole a rather 
uieter tone exists ; but encouraging features are mani 

est. Seasonal reductions in quotations have taken 
place in several classes of fuel. Handpicked branch is 
down by 2s. per ton, while Derbyshire best house and 
small screened nuts are similarly affected. In other 
instances the reductions varies from Is. 6d. to 9d. per 
ton. Industrial fuel is an active market. Consumption 
shows weekly expansion. Small coal is more plentiful, 
and inland requirements are on the upgrade. A steady 
| eall is reported for export. Steams show little change, 

while shipments are on the small side, Housecoal is 
| adversely affected by seasonal influences. Activity in 
|foundry and furnace coke has been well maintained. 
| Other grades are moving slowly. Gas coke is steady at 
| 228. to 25s. f.o.b. at the Humber ports. Revised quota- 
| tions are as follows: Best branch handpicked, 25s. to 
26s.; Derbyshire best house, 19s. to 2ls.; Derbyshire 
best brights, 16s. 6d. to 18s. 6d.; best screened nuts, 
16s. to 17s. ; small screened nuts, 14s. to 158. ; Yorkshire 
| hards, 16s. to 17s.; Derbyshire hards, 16s. to 17s. ; 
| rough slacks, 6s. to 9.; nutty slacks, 7%. to 8s. 6d. ; 
' smalls, 58. 6d. to 6s, 6d. 











Exvecrriciry Surpry is Canapa.—The Dominion 
Bureau of Statistics reports that Canadian central 
stations with a capacity of more than 1,000,000 kW gen- 
erated 1,723,607,000 kWh in January and 1,612,680,000 
kWh in February of this year, the latter figure repre- 
senting the high daily average of 57,995,000 kWh. One 
of the factors in this rapid rise in electrical consumption 
has been the improvement in the pulp and paper industry, 
which purchased 5,695,478,000 kWh in 1932, in addition 
to what they generated for themselves. Of this amount 
2,695,076,000 kWh was utilised for raising steam in 
electrically-heated boilers. 
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OF WATER IN 
ssential to be able to 
titable sizes to supply definite 
quantities of water, it is not possible to forecast 
the velocity of flow with exactitude. In the standard 
equation commonly used for the purpose, the relation 
ship of the head lost in Triction to length is taken to 
be equal to a constant multiplied by the ratio of the 
square of the to the diameter. When the 
linear dimensions are in feet, with the exception of the 
diameter, usual, is dealt with in inches, 
ind the time unit is a second, this becomes : 

V?L 

A = 0004762 

i 

where A is the head lost in friction, 
of flow. L is the length of the main 
the pipe. This equation has been used by Messrs 
Stewarts and Lloyds, Limited, for the preparation of 
tables given in a publication they have issued, entitled 
Tables « ties and P f Steel Tubes. lt 
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hetween the various factors in the equation is not 
really so simple as is implied; instead of a constant 
being introduced, a coefficient should be employed 
lependent upon some exponent of the velocity and 
the diameter. In recent years much experimental 
work has been carried out to elucidate this matter, 
and Messrs. Stewarts and Lloyds, Limited, whose 
publications department is at King’s Buildings, Dean 
Stanley-street, Millbank, London, 8.W.1, have now 
issued, as a supplement to the earlier work, a series of 
tables relating to new coated steel or new coated 
cast-iron pipes, and to pipes with bitumen linings. 
[he new tables have been calculated from the more 
accurate data, which in its most simple form can be 
expressed as : 
= L Vi-85 
00067 5; 


and 


Ah = 000536 
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t0TOR COMPLETED. 


PIPES. | has, however, long been known that the relationship | for the two distinct classes of lining, that with bitumen 


giving the smaller loss of head. By the change of 
the exponents of the velocity and diameter, the changes 
in the value of the coefficient have been allowed for. 
and the new constants obtained. Actually, the expres- 
sions quoted are simplifications of the general equation 
recently established, which is of so complicated a 
nature as to prove difficult of application. In practice, 
the presence in pipe lines of valves, joints, bends and 
branches modifies the flow in ways which cannot easily 
be predicted, and it has been found possible to us¢ 
the simplified equations given, which agree within 
the limits of the inevitable variations arising in 
practice. 

These tables constitute a valuable contribution to 
data available to the designers of pipe systems, and 
no doubt will soon come to be regarded as such by 
all who are concerned with calculations of the kind 
involved. A series of examples of definite cases of 
the use of the equations and tables is given in the 
accompanying notes. 
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POWER ON THE FARM. 


Ir is recorded in “ Old Mortality ’’ that the intro- 
duction of the winnowing machine was regarded by 
the good people of Tillietudlem as a direct thwarting 
of the will of Providence. They, however, in 
common with others who have from time to time 
objected to “ new-fangled ideas,” were unable to 
stem the tide of progress, and, to-day, the only 
question that arises is how far mechanisation of the 
farm can be profitably carried. That finality has by 
no means been reached may be taken for granted. 
Many years were required before the first important 
step in mechanisation, the introduction of the steam 
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engine, reached its full development ; and although 
| the petrol or paraffin engine has now been in use 
for a considerable time, the high-speed heavy-oil 
engine, and still more the electric motor, are still on 
the threshold of their employment in agriculture. 
That the development of their application will be 
more rapid than was the case of the steam engine 
| is reasonably certain, since, for good or ill, we are 
living in an age in which the highest degree of 
mechanical production is regarded as a sine qua non | 
in every industry. The necessity for lowering pro- 
duction costs is even more insistent in farming 
than in the majority of other industries, as although 
the outlook has greatly improved, due to the restric- 











| tion of foreign competition and other measures 


aar | taken by the National Government, there is still a 


deplorably low margin between profit and loss. 

In view of the efficiency of the electric motor, it 
|is unfortunate that its application to farming opera- 
| tions is at present hampered by difficulties of energy 
| supply. Although several branches of agriculture, 
brow as poultry farming and market gardening, 
show a tendency to move towards urban centres, 
land thus to bring themselves into areas served by 
| existing electric-distribution systems, the main work 
|of the farmer must always be located in the open 
we where, as yet, no mains have been laid. 
| This, as the Reports of the E lectricity Commissioners 
show, is, however, a matter which is receiving close 
|attention, and the results already obtained in the 
Bedford and Norwich demonstration areas are 
sufficient to indicate that it should be possible to 
| supply farmers with electricity at a rate sufficiently 
low to render its employment economically 
attractive. In the meantime, in view of the advant- 
ages that the electric drive undoubtedly offers, it 
seems surprising that there are so few cases of 
farmers generating their own electric supply, as this 
can be done very economically if the load does not 
exceed that required for lighting and driving one or 
two motors coupled to pumps or barn machinery. 
We are inclined to think that more might be done in 
this direction, especially as plenty of suitable equip- 
ment is available for the purpose. In installing such 
plant, care should be taken to see that it complies 
with the usual standards of safety, voltage and 
frequency, so that advantage may be taken of the 
public supply when it, in due course, becomes avail- 
able. The driving of subsidiary apparatus, however, 
is relatively a minor matter, and the real problem 
will always be in the application of electric power 
to field operations. Assuming that the farmer is 
fortunate enough to be within reach of the grid, the 
opportunity presents itself of carrying out heavy 
field work, such as ploughing, either by a self- 
contained electric plough with a trailing cable, or 
by means of electric winding engines. Either method 
involves wiring of a more or less temporary nature 
to carry the supply from the tapping point to the 
fields, representing a very appreciable addition to 
the cost, and the possibility of trouble with the 
Board of Trade. There are obvious objections to a 
trailing cable in this class of work, and it appears 
probable that any future development of electric 
ploughing will be along the lines of the winding 
engine. This method has met with some success 
abroad, but is greatly handicapped in this country 
by the size and contour of the fields on the average 
farm. If agriculture in this country is to survive 
at all in the face of world competition, it will not 
be by artificial restrictions in imports, however 
much these may be justified at the moment, but by 
producing on a truly competitive basis, and it is 
almost certainly only a matter of time before more 
attention will be given to the lay-out of farm land 
from the point of view of working it with maximum 
efficiency. Until that time comes, little more is 
likely to be heard of the electric plough, but this 
should not preclude the extended employment of 
electricity on the farm in other directions. It forms 
the ideal source of power for dairy machinery, and 
offers considerable possibilities for small cultivators 
in market gardens, where no serious objection can be 
offered to a trailing cable, for farm lighting, for 
driving barn machinery, and for soil heating under 
cover. As pointed out in Farm and Machine, of 
which Volume I has just been published by the 
Institute for Research in Agricultural Engineering 
of the University of Oxford, only some 5,000 out of 
approximately 379,000 farms are at present con- 
nected to a supply of electricity, so that the 
potentialities in these directions are really very 
considerable. 

Turning now to the high-speed heavy-oil engine, 
the progress made in the application of this type of 
prime mover to agricultural work must be very 
disappointing to its sponsors. At first sight, the 
small extent to which these engines have been taken 
up on the farm may appear surprising in view of 
their striking success in road transport, but the 
conditions are really very different. On account 
of its high first cost, the airless-injection engine only 
shows to marked advantage on the road, as 


| 
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compared with the petrol engine, when large mileages 


are covered, that is to say, when it is in fairly 


constant use. It is, however, a characteristic of 
field machinery that it must perforce stand idle for 
the greater part of its working life, and the same is 
true to a modified extent even of barn machinery. 
Recent developments in tractors have tended to 
extend their working hours by rendering them suit- 
able for the road as well as for the field, but even with 
this double employment, the greater percentage of 
their working life must still be spent in idleness. 
A further factor militating against the heavy-oil 
engine on the farm is that it is in direct competition 
with the paraffin engine as well as the petrol engine, 
a form of competition from which its confrére on the 
road is entirely free. In spite of these facts, it may 
he recalled that no less than nine heavy-oil tractors 
were entered for the World Agricultural Tractor 
Trials, reported in ENGINEERING, vol. cxxx, page 367 
et seq. (1930). The performance of these tractors was, 
on the whole, highly satisfactory, and other reasons 
must be sought for their failure to find an extended 
market in this country. Probably, the most im- 
portant reason has already been given, their high 
first cost, but other factors are the difficulty of 
vetting repairs effected, and the conservatism of the 
British farmer. The advantage of the 
airless-injection engine is that it shows a marked 
economy in fuel consumption, as compared with a 
paraffin engine, while running on a fuel of approxi- 
mately the same price; but from what has been 
said, it does not appear that they are likely to find 
extended use on the farm unless either their first cost 
can be appreciably lowered, or their hours of running 
considerably increased. 


essential 


Apart from the possibility of obtaining power 
more cheaply, production costs on the farm may be 
reduced by increasing the efficiency of the appliances 
in use, and one direction in which this can be done is 
pointed out in the report already referred to. This 
consists in reducing the draught of farm implements 
by fitting pneumatic tyres. Such tyres have not only 
been applied to farm carts and tractors, which are 
nt least, in part, used on metalled roads, but to such 
appliances the grass mower and combine 
harvester. The first step in this direction was made 
by utilising old car wheels on farm carts, but, in 
1932, a demonstration was given on a Warwickshire 
farm of a wheel and tyre specially designed by 
Messrs. The Dunlop Rubber Company for the pur- 
As a result of the trials, an increase of from 50 


as 


pose. 


per cent. to 100 per cent. in the pay load carried was | 


claimed for the new wheels. Further trials were 
carried out in the same and the following year by 
the Institute for Research in Agricultural Engineer- 
ing. The tests were made on six different types of 
ground, and showed a percentage reduction in 
draught, due to the Dunlop wheels, varying from 
13 per cent. to 41 per cent., with a percentage increase 
in pay load varying from 40 per cent. to 108 per cent, 
The tyre is compounded of rubber resistant to the 
corrosive liquids present in the farm yard, but the 
report states that the trials were of insufficient 
duration to give any indication of the probable 
life, although general evidence pointed to a reason- 
ably long one. These results, although obtained on 
horse-drawn vehicles, are equally applicable to 
trailers drawn by tractors, or to the tractor itself. 
In the latter case, however, the use of penumatic 
tyres results in the machine having approximately 
the same drawbar pull on each gear, and since the 
speed of haulage over rough ground must necessarily 
he kept low, the useful load pulled on bottom gear 
will often be only half that which a similar tractor 
with steel wheels could pull. The great advantage 
of the pneumatic-tyred cractor is that it can be run 
from the field on to the road without any delay, 
but in addition, it will exert a greater drawbar 
pull than a corresponding tractor fitted with steel 
wheels, so long as the land is suitable. Difficulties 
due to wheel slip become greatest on lush grass, or 
grass wet with rain or dew, and it is therefore sug- 
gested in the report that pneumatic tyres are unsuit- 
able for field implements in which the mechanism is 
driven from the land wheels. Certain implements 
such as the combine harvester, are, however, driven 
separately or from the power take-off of the tractor, 
and in such cases the pneumatic tyre serves to reduce 
the draught, and to allow the machine to work at 
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ahigherspeed. The practice of providing a separate 
engine to drive the mechanism of field implements 
is definitely extending, and it is suggested that it 
might be employed with advantage on grass mowers 
and even such appliances as the potato harvester. 








THE ECONOMICS OF RAILWAY 
ELECTRIFICATION IN AUSTRIA. 


In view of the fact that the Austrian Government 
has appointed Sir Osborne Mance to make an expert 
report on the Austrian Federal Railways, the whole 
question of the economic position of these railways 
has again become of topical interest. Sir Osborne 
Mance has particularly been asked to express an 
opinion on the proposed electrification work, towards 
the cost of which a first instalment of 20,000,000 
Austrian schillings (650,000/. at the present rate of 
exchange) has been allowed for in the Budget of 
1934. 

The question of railway electrification in Austria 
has been under discussion for some years, and in 
view of proposals made by a group representing the 
French electrical industry, the Austrian Govern- 
ment a few years ago appointed a commission to 
report on the economic justification for carrying out 
the work. The commission consisted of Professor- 
Dr. Reisch, Professor-Ing. Oerley, Professor-Ing. 
Findeis, Professor Wist, Oberbaurat-Ing. Gerbel, 
Sekt. Chef-Ing. Rihosek, Ministerialrat-Ing. Schiffer, 
and Sektionschef-Ing. Scheichl. The report pre- 
sented by this Commission dealt only with the 
section of line between Vienna and Salzburg, and 
was based on costs and conditions for the year 1928. 
As the situation has not altered materially since 
that date, the conclusions of the report are still 
valid. As the Commission was not entirely a 
technical one, its inquiry was restricted to a con- 
sideration of the capital cost of electrification and 
a comparison of the working costs with and without 
electrical operation. Technical details were not 
dealt with. 

The total capital expenditure was estimated at 
174,500,000 Austrian schillings, from which, how- 
ever, a sum of 30,500,000 schillings could be deducted 
owing to the siding accommodation now used in 
connection with steam operation, which would be 
released for other use. This left a net capital 
expenditure of 144,000,000 Austrian  schillings 
(about 4,500,0001.). The annual charge to cover 
this expenditure would be 11,894,000 schillings, 
allowing for interest at 7-3 per cent. and amortisa- 
tion at 8-26 per cent. Comparison with steam 
operation showed a rise in annual costs of 2,425,000 
schillings. In this figure, however, no allowance 
was made for savings due to operating advantages 
with electrification, the value of which it was difficult 
to estimate. Five out of eight members of the 
Commission were of opinion that, after thirty 
years, electrification would show an annual saving 
of 8,100,000 schillings, owing to the operation of 
the sinking fund and quite apart from any incidental 
savings. 

The most difficult question to which the results 
of the inquiry has led is the estimation of the 
economic value of the advantages which are claimed 
for electrification. Five members of the Commission 
laid much stress on these advantages, which they 
stated included higher speeds, elimination of smoke 
and soot, improvement of local passenger services, 
substantially lower maintenance cost of the marshal- 
ling yards, saving of a large part of the cost of the 
maintenance of the existing railway low-tension 
electrical distribution system, elimination of fires 
caused by sparks from locomotives, one-man train 


operation, simplification of layout at terminals, | 
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were the possibility of putting complete stretches 
of line out of operation owing to electrical break 
down, and increased cost of sidings and connections 
to factories owing to the necessary overhead-line 
construction. 

Opinion varied greatly about the relative weight 
to be given to these advantages and disadvantages. 
The three members of the Commission who did not 
favour electrification considered that the advantages 
were balanced by the disadvantages, while the other 
five were of opinion that electrification would show 
a yearly saving on operation of 1,500,000 schillings 
The Minister of Trade and Transport put the figure 
at 3,000,000 schillings. The five members calculated 
the total minimum yearly deficit at about 900,000 
schillings (30,0001.), while the others arrived at a 
figure of 2,425,000 schillings (80,000/.) and con 
sidered that the cost of operation of the lines 
remaining under steam would be increased by 
1,200,000 schillings a year. The whole of thes: 
figures were worked out purely from a financia! 
standpoint, and no weight was given to questions 
of general public convenience or military services 

It is interesting to examine these figures from 
the point of view of present-day conditions 
Assuming that the capital could be raised, the rate 
of interest would not need to be higher than that 
postulated, but the amortisation charges and 
general financial proposals in connection with the 
French project were rather unfavourable. Receipts 
have fallen off considerably since 1927, when 
the railways carried 3,612 million passenger-kilo 
metres and 4,257 million ton-kilometres of goods 
traffic. The corresponding figures for 1932 wer 
2.527 million passenger-kilometres and 2,584 million 
ton-kilometres. Certain savings have followed the 
decrease in traffic, such as the consumption of less 
coal and a diminution in the personnel, while if 
electrification were procceded with, the smaller 
traffic would decrease the capital expenditure 
required for locomotives. Ruling prices might also 
make the total capital cost a little lower to-day 
than in 1928. Although the cost of coal in paper 
schillings is higher, the cost of labour is now 
rather more favourable to electrification than at 
that time. As the railway administration’s own 
works are now only partially in operation, extra 
electric power supply is available, and it is estimated 
that reduction in the amount of current purchased 
from abroad might result in a saving of 5,515,000 
schillings. 

It is questionable if electrification would be 
justified in view of the present volume of traffic 
The arguments both for and against proceeding 
with the work must be considered in relation to the 
general economic position of the country as compared 
with 1928. In the opinion of some experts, owing 
to the development of oil-engine traction, the value 
which has been assigned to the electrical equipment 
after thirty years, when the loan would be paid off, 
is inadmissible. The economic results of the inquiry. 
however, certainly make the proposals as attractive 
from the point of view of the relief of unemployment 
as other works which have been undertaken. None 
the less, the difficulty of raising the large amount ot 
capital necessary would be great. 








NOTES. 


British ARCHITECTS AND ForREIGN COMPETITION 


Tue Architects (Registration) Act, 1931, provided 
that all architects in practice, who applied befor 
December 31, 1933, might, if their practical qualifi 
cations were sufficient, be placed on a Register, and 
would thereafter be entitled to use the term * regis 
tered ’’ as a description. In the same way corporate 


better time-keeping, and reduction in the quantity members of the Royal Institute of British Archi 


of imported coal. 
of the Commission, in opposition to these claims, 
advanced a number of arguments against electri- 
fication. These included the contention that no 
adequate renewal fund would be available for the 
maintenance of the lines which would have to 
remain under steam operation for many years, 
since this fund had been taken as part of the 
resources which would be freed for realisation as a 
consequence of electrification. They also contended 
that high-tension current would introduce new 
sources of danger, while further disadvantages 





The remaining three members | tects are entitled to describe themselves as chartered 


Since that date, admission to the Register is only 
possible if the candidate can prov ehe has p ssed 
certain examinations, while similarly the acquir 
ment of membership of the Royal Institute 1s 
dependent, as it always has been, on the regulations ol 
that body. It must, however, be pointed out, that 
there is nothing to prevent an unregistered or 
unchartered person practising as an ar hitect, 
providing he does not mislead prospective clients 
as to his qualifications, a state of affairs with which, 
of course, engineers are themselves familiar. 
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{ny protection afforded by the Register is not, 
therefore, very great, and the position does not 
seem to be improved at the present time, when 
unemployment is prevalent, by the fact that foreign 
irchitects, like members of other professions, do 
not experience any great difficulty in entering the 
country, and having entered are free, if they care, 
to practise. This being so, the Council of the Royal 
Institute have addressed a letter to the Minister of 
Labour, suggesting that he might consider whether 
architects should not be treated differently from 
members of other professions and expressing the 
opinion that admission should be limited to those 
with special qualifications who are in a position to 
establish themselves in independent practice. It is 
also considered desirable that any foreign architect 
permitted to practise in this country should be 
required to conform to the Code of Professional 
Practice laid down by the Royal Institute. We 
understand that so far, no reply has been received 
to this communication and we are not surprised. 
[t raises an interesting point and places the Minister 
inadilemma. In equity, the protection from foreign 
competition now granted to workpeople should be 
extended to professional men, if conditions justify it. 
But if it is so extended, it would hardly be just that 
architects alone should reap the benefit. It seems to 
be a case where each application should be fully con- 
sidered on its merits. Whether the staff of the 
Ministry of Labour is capable of undertaking that 
task without assistance is doubtful. 


THe Roya InstiruTion. 


The annual Conversazione of the Royal Institu- 
tion was held at Albemarle-street, London, W., on 
Friday, May 4, when the guests were received by 
the president (Lord Eustace Percy, M.P.) and Lady 
Eustace Perey. All parts of the building were 
open to visitors, including the historic laboratories 
in the basement, while, as usual, the apparatus with 
which so many epoch-making experiments have been 
performed and from which so much modern scien- 
tific knowledge has been drawn, was displayed in 
the ambulatory round the lecture theatre. Fara- 
day’s laboratory in the basement is now used for 
X-ray research and contains a giant X-ray tube, 
which has recently been built for crystal analysis. 
[t will be ultimately capable of absorbing 50 kW, 
though up to the present the input has not exceeded 
16 kW. The anode consists of a built-up steel disc 
20 in. in diameter and weighing about 2 cwt. This 
is provided with interior baffles, so that the whole 
of the metal can be efficiently cooled by a stream 
of water which is led in through the hollow spindle 
of the driving motor. This arrangement has been 
adopted owing to the fact that the cathode rays 
are at any one time concentrated on an area of 
only about 4 sq. in., so that considerable heat has to 
be dissipated. This dissipation is assisted by 
revolving the cathode at a speed of from 1,500 r.p.m. 
to 2,000 r.p.m., the motor already mentioned being 
used for that purpose. As the disc is overhung 
from its bearing, careful balancing was essential. 
It is contained in a steel case and rotates in vacuo, 
the necessary low pressure being maintained by a 
series of oil-diffusion pumps. Experiments on 
cosmic rays were conducted by Professor P. M. 8. 
Blackett, F.R.S., in the Lecture Laboratory, and 
Tyndall's experiments on the flowers of ice, Hooke’s 
sand box, the principle of the vacuum flask, and 
Chladni’s sand figures were also demonstrated. 
During the evening a lecture on “The New Heavy 
Water” was given by Lord Rutherford of Nelson, 
this being a repetition in rather more popular form 
of the discourse delivered on Friday, March 23, 
and reported on page 464 of our issue of April 20. 


THe Mrverat WEALTH OF British CoLUMBIA. 

Ihe Pacific Province of the Dominion of Canada 
is not only one of the most picturesque areas of the 
British Empire, but is also among the richest in 
natural resources. In the fertile valleys of British 
Columbia are 15,000,000 acres of good agricultural 
land, while the pastures on its lower mountain ranges 
ire admirably suited to cattle rearing; its forests 
conta enormous quantities of high-quality timber 
vnd its waters teem with fish. Although its mineral 
resources are often stated to be still in their initial 
stages of development, British Columbia has for 


| 
some time past been the principal producer of lead | the proposal to separate the Board’s generating 
and zine in the Dominion and is also responsible for | work from that of administration is probably a 
large outputs of silver and copper, while, as is | wise one, and we shall be interested to learn whether 
shown in the annual report of the Minister of Mines | it is carried through without opposition. 
of the Province for 1932, the yield from both placer 
and lode gold mines is increasing. Gold to the | 
value of 4,100,061 dols. was produced in 1932, as| WORKSHOP ORGANISATION AND 
compared with 3,310,886 dols. in 1931. The report MANAGEMENT. 
shows that the low base-metal prices ruling have had| By E. T. Exsourne, M.B.E., A.M.I.Mech.¥., 
an adverse effect on the mineral production of the | F.L.T.A,. 
Province. With the exception of gold and lead,| ‘Tye action of the Institution of Mechanical 
the outputs for 1932 of all minerals have declined, Engineers in setting up new standards in regard 
and their total value was 28,241,618 dols., as against | to preparing engineers for the responsibilities of 
34,883,181 dols. in 1931, and 55,391,993 dols. in| management opens up great possibilities of en- 
1930. The quantity of lead produced during 1932 | hancing the status of the engineer outside his own 
totalled 254,488,952 lb., valued at 5,378,878 dols ; ‘strictly technical field. Henceforward candidates 
this constituted an increase of 5,700,000 Ib. in | for Agsociate Membership will be able to take an 
quantity, but, owing to the lower price for lead, @ | introductory paper on the fundamentals of indus 
decrease in value of 1,360,000 dols. As has been | trial administration as an alternative to a 
the case for some time past, the Sullivan Mine, | modern language, and must take an advanced 








owned by Messrs. The Consolidated Mining and 
Smelting Company of Canada, Limited, and situated 
at Kimberley, in East Kootenay, was responsible for 
the great bulk of this lead and also of the 


| paper in Section C on Workshop Organisation and 
|Management. The two stages together should 
| constitute a most excellent foundation for those 
| whose ambitions run towards management. Each 


192,120,091 Ib. of zine produced during 1932, the | according to his personality will, with experience, 
value of which was 4,621,641 dols. In the previous | develop his own philosophy and technique of 
twelve months the production of zinc had amounted | management, but at least he will start with a 
to 205,071,247 Ib., valued at 5,237,520 dols. The | palanced view of the whole field before him, and 
output of silver for 1932 was 7,130,838 oz., worth | may be expected to take better advantage accord- 
2,258,453 dols.; as compared with 1931, this was | ingly of his opportunities. r 

a small decrease in quantity, but a slight increase | Jy this short series of articles it is proposed to 
in value. The principal producers were the Sul- expand the new Section C syllabus, according to 
livan Mine and the Premier Mine, in the north-west | the personal interpretation of the present author 
of the Province. The output of copper for 1932 | of its intended field of study. In doing this he can 
was 49,841,009 Ib., valued at 3,179,956 dols. As | hardly avoid disclosing something of his own philo- 
compared with the previous year, the decline in | sophy, though his endeavour will be to present an 
quantity was 13,353,290 lb., and the decrease in | ynbiassed view of a subject, than which there is 
value 2,109,407 dols. Virtually the only tWo|none more important for the future of British 
producing centres were the Britannia Mine, on | engineering and indeed of all industry. The articles 
Howe Sound, near Vancouver, and the Hidden | yi} correspond in title with the nine sections* of 
Creek Mine, on Granby Bay, near Anyox, in the | the syllabus, and the cross headings will agree 
north-west. The coal mined in the province during | with the items appearing in the syllabus under each 
1932 totalled 1,534,975 tons, a decline of 10 per | section. ; i 

cent. as compared with 1931. The decline is! ‘The extensive range of manufacturing conditions 
attributed mainly to diminished demand resulting | and policies obtaining in the engineering industry 
from the industrial depression. The principal |ecalls for a general treatment, while restrictions of 
collieries are in Vancouver Island, in the Crow’s | snace necessitate an arbitrary selection of the 
Nest Pass district, and in the Nicola-Princeton area. | technique of management to which reference can 
It is apparent that in spite of many difficulties, the | he made. The treatment is directed accordingly to 
plants at the mines have been maintained in a state stressing the over-riding importance of co-ordina- 
of efficiency, and that the personnel is ready to take | tion, and the need for an analytical attitude of 
immediate advantage of a forward movement in | mind towards the various aspects of management, 
world trade and industry. |rather than to the advocacy of any particular 

| methods. 
WatTeR PowrER ADMINISTRATION IN SWEDEN. | 


I.—Tuer ManaGeMent Function, 
Those who have followed the development of 
hydro-electric power in Sweden will not need to be 
informed of the great part in it played by the Royal 
Board of Waterfalls, which, as a Government 
Department, has not only had control of water | 
rights and other legal matters, but has itself built | 
and operated a number of large-capacity stations. | 
Its capital expenditure in carrying out the latter | 
activity amounts to 18,171,806/. at par, and on it | 
a return of 5} per cent. has been earned in recent | 
years. On the other hand its operations seem to 
have suffered from an undue amount of Government 
control, for at ceremony recently held in Stock |g dinppeared, Government activity Is neces 
its foundation, the Director-General (Mr. Malm) ! wrt agp yp? the pn yer a endl omy | = 4 
referred to a proposal that the Board should be sess: Se fr ce ee Ms _" al j site fc i *P 7 
formed into a joint stock monopoly company on the bier guy B rsaga c ; > ae Go a - 7 - 
lines of those operating in the tobacco and wine nity “Y oon ee paar sy? i um ‘1 Ho ee ys 
trades. To appreciate what this means, it must be oy. Sa paar Natangy yp ule ly deeper 8 “ 
recalled that the electricity supply industry in conserve the industry, it is obvious that the Govern- 
Sweden has been built up, not only by the State, —_ nen a age ses Pry. ce nay Lr eeagpes dean 
but by public utility companies and large industrial | ws -rsananags me CEONED, SEED OER f. EHORTIETD 
yE —— pa is . Of efficiency as not to allow the embargo on imports 
concerns, and that there has been both collaboration Maer , 
pterr Sttien Waleeue sities Geren’ diced’ of to create injustice for the customers served. The 
— demands made on the leaders and administrators 


concern. The State, with the resources of the : , . . 
. eee ‘ of industries from this cause are very great indeed 
nation behind it, has been able to develop power v& “ 


The management of industrial undertakings to-day 
|is obviously conditioned by fundamental, or appa- 
|rently fundamental, changes in world conditions. 
The great decrease in the volume of international 
trade, partly resulting from the desire of each 
nation to be as self-contained as possible and partly 
from other causes of equivalent effect, must materi- 
ally affect a highly industrialised country such as 
Great Britain. It has already created a serious 
| position in many industries, as, for instance, the 
| textile trades. 
| In any country where a large volume of trade 





in the sparsely-inhabited Norrland, and has con-| * I. The Management Function. 

structed the station at Porjus, which has mainly Il. Personnel Administration and Incentives. 

supplied a railway load. It has now, however, been III. Design, Development, Initiation of Manufacture, 
; 4 . . " and Quality Control. 

decided to connect this station to the Central Sweden IV. Planning and Estimating. 

network, which is also supplied by private concerns, V. Purchasing and Storekeeping. 

and will shortly be fed from the Vargon station, VI. Factory Costing 


eget . : a VII. Sales Organisation and Tendering. 
in which turbines with runners 8 m. in diameter VIII. Selection of Site and Lay-out of Works 








are being installed. In view of these activities, IX. Equipment of Factories. 
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and the steel industry has been specifically mentioned 
because it illustrates so well the enormous difficulties 
which exist in the way of co-ordinated effort to 
arrive at high national efficiency in an industry 
that is widespread. 

A further factor allied to the one just discussed 
is the alleged over-production of goods in recent 
years. The solution of the alleged over-production 
has not yet been reached, but interesting experi- 
ments in the way of shorter working hours are 
being tried out in the United States of America and 
to some degree in this country. 

Force of circumstances is therefore compelling 
the conscious development of management policy, 
und giving a greatly enhanced significance to the 
management function. While management policy 
can hardly be discussed apart from the conditions 
of a specific business, it is possible to consider the 
management function usefully in general terms. It 
may be described as the mental constituent in the 
industrial unit which makes the latter an operative 
entity. But for the exercise of the management 
function neither money, materials, mechanics nor 
machines could produce any result. The manage- 
ment function may be surveyed from many angles, 
and emphasis laid at will on either its economic or 
its sociological aspect. The tendency is increasingly 
towards a merging of both aspects, and manage- 
ment is becoming more and more sensible of its 
responsibilities to employees no less than to owners. 
At the same time, it 
compose these two points of view is a task for which 


is being recognised that to 


much preparation is necessary. 

It not enough for a manager to exercise 
authority, he must exercise conscious influence 
on the co-ordination of the thoughts and actions 
of those working under his authority. The rdle 
is a very difficult one, because the only certain 
universal factor is the instinct of personal preser- 
Each must needs think of his own interest, 
and it reasonable to build any other 
assumption. From this point of view, the out- 
standing need is for every individual to learn to 
appreciate that what he does or fails to do, and 
equally what his colleagues do or fail to do, has 
a bearing on the success of the business, and therefore 
future, long as he remains in the 


18 
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vation. 


is not on 


his own sO 


organisation, 


In a world of specialisation of individual skill. 
it seems often taken for granted that there must 
equally be specialisation of function. All of us find 
ourselves wearing “ blinkers’’ and concentrating 
wholly on what we are pleased to call “ our own 
job.” Unfortunately, under these conditions, any 
individual wanting to be helpful in any wider sense 
may find his good intentions misunderstood and 
resented. None the less, we cannot ignore the fact 
that we may be one and all highly efficient as 
individuals, and yet fail to be at all efficient as a 
corporate organisation—having no cohesion, and 
therefore being ready to separate under the least 
pressure. 

This state of affairs may be held to give the finest 
opportunity to the “heaven-born”’ manager to 
show his ability. Such men are few, and, in fact, 
so few that to advocate a system to which they 
are essential is equivalent to employing professional 
strong men for shop transport, instead of using, 
say, an overhead runway. 

As the world now constituted, there must 
increasingly be specialisation of skill, but with it 
is needed some wider interpretation of the specialist 
function, Each man must not only do his own job 
in the literal sense, but endeavour at the same time 
to contribute something extra towards facilitating 
the work of his colleagues. It is therefore suggested 
that the management function is not just an abstract 
name for the manager’s own job. It is rather the 
common bond of co-ordination running through the 
whole organisation. 


18 


A new bias to education may be necessary to give 
effect to this conception, but that requirement does 
not deny its feasibility. It will at least be recognised 
that the manager’s job would be greatly eased if 
everyone aligned himself to collaborate in the 


management function; if departmental heads, to 
speak of no other grades, spontaneously endeavoured 
to co-ordinate themselves rather than waited to be 
co-ordinated, 


It is the 





purpose of systematic ' donald and Evans). 


management to facilitate this end, “to make it 
easier to do right than to do wrong.” 
Systematic Management.—Systematic manage- 


ment should mean not so much the fixing of routine, 
as the definite planning of responsibilities. Within 
that definition there must be some “ tolerance ” 
to meet the lack of uniformity in individuals, much 
as dimension “ tolerances *’ are laid down in respect 
for permitted variations in workmanship. The 
comparison would be perhaps nearer the mark if 
the simile selected were “ tolerance ” for “ finish ” 
rather than for dimensions, seeing that both “ finish” 
and “ responsibilities’ are equally incapable of 
really precise definition. What represents the 
“high and low” limits permissible must always, 
in the end, rest upon some individual’s personal 
judgment. None the even “tolerances ” 
for “ finish *’ do get established on a working basis, 
however rarely they may be capable of being 
expressed exactly in writing, and similarly actual 
experience lends clarity to definitions of responsi- 
bilities. 

The planning of responsibilities pre-supposes a 
definition of policy in all its phases, and therein lies 


less, 


the main difficulty. Definition of policy is the 
primary function of the Higher Management 
(considered for convenience as comprising the 


Board of Directors, the Managing Director and the 
General Manager). Not always, however, has the 
Higher Management a sufficiently long-term policy 


to encourage any comprehensive planning of 
responsibilities. Without this long view there is 
grave danger that systematic management will 


connote routine management only, based on more 
or less arbitrary assumptions. Under a clearly 
defined policy, on the other hand, an intelligent 
adjustment of routine, as and when required, will be 
a natural outcome of the initial planning of responsi- 
bilities. It is only possible here to survey briefly 
the departmental and functional organisation 
necessary for achieving systematic management. 

Departmental and Functional Organisation. 
Attention has been called to the fact that policy 
dominates the planning of responsibilities, and it is 
important to remember that the personnel available 
also conditions the planning. The main step in the 
planning of responsibilities is that of determining 
the departmental and functional organisation to be 
adopted. With policy and personnel as unknown 
factors, discussion can proceed only on lines general 
enough to stimulate thought without pretending 
to offer a rule for action. 

In dealing with management theory, authors 
give to functional organisation, more often than 
not, a meaning that implies a high degree of 
specialisation on the assumption that the ‘‘ function- 
ary ” does in fact only one thing. If any function 
is exercised simultaneously with other dissimilar 
functions through one channel, then apparently 
the principle ceases to be functional organisation 
and becomes departmental organisation. To take 
a homely illustration, the old-time ‘ knocker-up ” 
in Lancashire towns represented functional organisa- 
tion in the narrower meaning referred to. Where 
each household has its own alarm clock, then we 
have the same function carried out under depart- 
mental organisation. 

It greatly facilitates discussion here if the word 
“* function ” is retained in its dictionary meaning of 
“the doing of a thing,” with entire freedom to 
arrange for functions to be separately exercised or 
grouped as may be convenient. The grouping may 
be either within the compass of an individual or of 
a department, according to circumstances. 

Approached in this way, functional organisation 
resolves itself into setting down the functions that 
have to be arranged for, in groups or otherwise, 
compatible with the policy to be implemented and 
the quality of the personnel available (having 
regard either to existing staff or to the rate of pay 
possible). The next step is to register this arrange- 
ment in terms of departments, each consisting of one 
individual or many. 

This agenda opens up a field much too large to be 
explored adequately here, and only the more salient 
features can be considered. The author has en- 
deavoured elsewhere* to simplify consideration of 


of Industrial Administration (Mac- 


* Fundamentals 








functions in general by considering first, as a 
“ blanket’ function, Co-ordination and Control, 
as exercised by the Higher Management already 
mentioned. 

Next below this come four major functions of 
development, production, distribution and con- 
servation. The last-named involves a new concep- 
tion of what is signified more usually, though too 
narrowly, by “ finance.” 

Each of the four has its own distinct characteris- 
tics, and it seems safe to claim that no two ought to 
be merged under one detailed control. To say this of 
development, if development, as it properly should, 
is to include design, research, experiment and all that 
that word implies, is perhaps to infer a rather large 
scale organisation. If, however, as is often the case 
the meaning of “‘ development ”’ is limited to what is 
really only a sub-function, i.e., design of product, 
then in engineering at least there wiil be no difficulty 
in visualising it as one of the four quite separate 
but equally essential divisions of any organisation of 
whatever size. 

Expressing these major functions tentatively in 
divisional, if not precisely departmental, terms, we 
get: 

In charge of chief engineer. 

In charge of works manager. 
In charge of sales manager. 

In charge of office manager. 

For the last-named function the title “office 
manager’ is used to avoid discriminating between 
the secretary and accountant. Their duties are 
sometimes merged in the one person and sometimes 
widely separated, with possibly very different 
degrees of responsibility. 

Not all the difficulties of generalisation are 
avoided by this broad treatment, because there are 
businesses where, for instance, purchasing is con- 
trolled directly by the higher management, and in 
that way may be said to be recognised as a major 
function. Similarly the advertismg manager, the 
chief inspector and others may have direct responsi- 
bility to the higher management. It confuses 
thought, however, to attempt to cater for particular 
requirements in a general discussion. The important 
thing is to think, as regards general organisation, 
along natural dividing lines, and to recognise for 
what they are the sub-divisions that local circum- 
stances may require. 

Such a view point simplifies the consideration of 
functional co-ordination as distinct from the more 
personal co-ordination, referred to earlier. Co-ordi- 
nation between the major functions may be organised 
through staff conferences on which the four divisions 
are represented, with the general manager or manag- 
ing director representing the higher management 
To widen the sphere of co-ordination the divisions 
may have internal conferences from which divi- 
sional reports can be brought to the major staff con- 
ference by the divisional representative. An obvious 
corollary is that free expression of opinion on the 
part of the less highly placed staff shall be encouraged 
by the higher management, though this is not always 
the case. 

Wasteful as conferences can be, their potentiality 
for usefulness is considerable, if adequate prepara- 
tory work is done. This preparatory work, through 
the medium of divisional reports, must be performed 
with a sincere intention of giving expression to the 
management function. In other words each divi- 
sional representative must look at his own case 
without departmental bias, as if he were part of the 
general management. The organised co-ordination 
implied by staff conferences is the more necessary 
under modern tendencies in factory organisation. 

Trends in Factory Organisation.—The world-wide 
decrease in purchasing power, and depression of 
prices have combined to increase the movement, 
induced by war conditions, towards specialisation 
in manufactures. This permits of concentration of 
attention on a smaller range of items with larger 
scale of production in those items, and a correspond- 
ing increase in efficiency. 

Further, the inventions and development of the 
multitude of contrivances associated with modern 
life and of the means of producing these goods, have 
resulted in a range of mechanism and of methods 
of production representing a startling advance on 
pre-war standards. This advance has been achieved 
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in many cases by the simplification of the efforts 
on the part of the individual operative, accompanied 
by a great increase in speed of movements. This 
increased speed of movement is permitted by the 
simplification and shortening of the cycle of move- 
ments. The effects of this are by no means as yet 
entirely worked out, but the effect on factory equip- 
ment, factory management and the worker himself, 
is likely to be very far reaching. It is a method, 
moreover, which lends itself to abuse. 

Concurrently with these changes, there has been 
a growth in the magnitude of business, a growth 
brought about very largely by amalgamation. It is 
probable that this tendency will continue owing to 
the need to minimise the cost of production and, 
even more imperatively, the cost of distribution. 
These developments make an almost unlimited 
demand on the administrative capacity of those 
exercising the major functions, and increase the 
importance of seeking a skilfully balanced arrange- 
ment of responsibilities. 

Management Charts.—Further consideration may 
now be given to the main lines of divisional organisa- 
tion previously mentioned. These may be expressed 
diagrammatically as follows :— 

Higher Management. 





| 
Sales 
Manager. 


| 
Office 
Manager. 


Works 
Manager. 


Chief 
Engineer. 
In theory it should be possible for any given busi- 
ness to develop this type of management chart in 
full detail, so as to establish the lines of authority 
for everyone in the organisation. In practice, the 
lines of authority are rarely so clear-cut as a chart 
or diagram would make them appear. There may be 
no doubt with whom rests, for each employee, the 
final decision of engagement, promotion or termina- 
tion, but the settlement of duties and their direction 
are not so easily indicated in graphical form. Un- 
written laws may become established by custom, 
and voluntary personal co-ordination may be 
present to an extent sufficient to build an effective 
organisation ; but the response to changes in policy 
and method may be less satisfactory. In the main, 
as mentioned earlier, the safest principle is to plan 
the responsibilities of each individual in terms of his 
duties. In that planning let “tolerance” be as 
generous as possible regarding the permitted varia- 
tions from normal of the individual affected. If 
scope for initiative cannot be included in a schedule 
of responsibilities, let there be, none the less, some 
recognised vent for this precious characteristic. Out 
of such a planning of responsibilities the lines of 
authority will be arrived at almost synthetically. 
This argument sounds rather forbidding in view of 
the work implied, but all that is really asked for is 
an approach to the problem of co-ordination and 
contro] that is analytical and that remains human. 
On these lines, present purposes will be served by 
enumerating some of the more obvious responsi- 
bilities that may be expected to fall under the four 
divisional heads mentioned above. 
Chief Engineer. 
Design of product. 
Specification and standardisation. 
Quality standards. 
Drawings, schedules and instructions. 
Estimates. 
Experiments. 
Works Manager. 
Planning of processing. 
Progress control. 
Special tool design. 
Rate-fixing. 
Inspection. 
Purchasing. 
Storekeeping. 
Personnel management and training. 
Production records. 


Building service. 

Power service. 

Plant service. 

Pattern and tool service. 
Internal transport. 
Safety promotion. 


Sales manager. 
Warehousing. 
Tendering. , 
Sales promotion and Publicity. 
After-sales service. 

Office Manager. 
Contracts and legal requirements. 
Centralised office services. 
Payments, including wages. 
Accounting and costing. 
Credit control and collections. 
Budgetary control. 

There is obviously much room for argument in 
the foregoing tentative grouping of responsibilities. 
Inspection, for instance, might be wholly in charge 
of the chief engineer, and production records and 
purchasing under the office manager. Again, 
tendering might fall to be controlled by the office 
manager. Space will not allow discussion of these 
and other alternatives, and in any case the circum- 
stances of each business must be taken into account 
in setting out the case for and against any particular 
allocation of responsibilities. The final test of any 
such arrangement is its efficiency and resulting 
elimination of waste. 

Elimination of Waste.—The elimination of waste 
is the efficient exercise of the management function 
in the negative sense, just as co-ordination is its 
essential expression in the positive sense. Wastes 
may be both tangible and intangible, and may take 
many forms. The causes of waste are often deep- 
seated, and its recognition and remedy may involve 
a great deal of analytical work by an unbiassed 
mind. It is not perhaps necessary to catalogue the 
more tangible forms of waste, of which most readers 


will be well aware, but attention may usefully be | 


directed to some of the less obvious forms which 
actually may prove much more serious in their 
effects. 

In the sphere of general management, for instance, 
there is not always the freedom that there should be 
from departmental bias, that is, bias resulting in 
unbalanced functional activities. For example, 
what may be called restlessness in design may be 
unduly encouraged, or authorised expenditure on 
special tools may be disproportionate to the saving 
possible in processing. Again, costing may be 
carried out as a fine art, while rate-fixing or planning 
or some other more basic function is done very 
crudely. Other examples will occur to every 
engineer with industrial experience. 

A cause of wastes on the grand scale can be the 
failure to forecast sales demands in sufficient time 
or with the requisite degree of accuracy. In the 
many cases where the product is standard, the range 
of kind and size is so great that adequate manu- 
facturing equipment and material stocks may not 
economically be available for a whole range. In 
such cases the estimate of requirements must be 
months ahead of deliveries. The amount of investi- 


gation and knowledge required for such forecasts | 
is very substantial, but it would appear that the | 


expenditure necessary to obtain forecasts should 
be easily justifiable. It is, however, common 


practice to find forecasts made on the most flimsy | 


evidence and inadequate consideration. The conse- 
quence is that programmes must be frequently 
revised with consequent dislocation of production 
and enormous loss of time and dissipation of energy 


of the works staff. When trade is seasonal there | 


is the additional possibility of waste by excessive 
stock, including finished goods, and also that of 
accumulated obsolete stock which must be disposed 
of at inadequate prices. 

Materials, tools and machines are, in fact, too 
seldom properly co-ordinated to a definite production 
programme. It may be found necessary to start 


! 

| of either the actual cost of raw material, the amount 
used or subsequent processing. 

| Workmanship is frequently of unnecessary accur- 
acy and sometimes of finish. Accuracy is often 
more fine than need be because clearances are too 
small. Designers either do not specify the clear- 
ances, or make them too small, and the Works 
| Department will not, or cannot, assume responsibility 
| for increasing them. There is a tendency, especially 
in the workshops, to reduce clearances in the 
endeavour to produce good workmanship. The 
cheapest methods of production available do not 
|receive full consideration by the designers, and it 
is by no means always that the designers are 
|competent to give this consideration. It may be 
| that they have not the training or they may not 
| be allowed access to the information, and perhaps 
| most frequently of all, they are not allowed adequate 
| time to consider manufacturing details. 

When any considerable range of products is 
made, the data and experience obtained in manu- 
facturing are not always put on record properly, 
with the result that repeat-orders mean repeat- 
mistakes or other losses. 

Another fruitful cause of waste and disturbance 
is the changing of design after the issue of the initial 
drawings. The loss often takes the form of dis- 
couragement, as much as of actual waste of material 
jand labour. It is not enough for the shops to be 
'told that the drawing office have excellent reasons 
| for making changes. Further than that, even firms 
|of high repute can lapse in the way of actually 
| putting on the market products which have not 
| been sufficiently proved in point of performance or 
| cost of production. 

Waste not. infrequently takes the form of employ- 
ing staff on unremunerative work, including the 
| preparation of data which are not subsequently made 
use of ; waste of time in discussions arising from 
improper organisation, resulting in inefficient effort 
on the part of the staff to carry on with their 
regular duties. 

It is not unusual also for no one to have time 
to teach the less experienced personnel in accordance 
with any preconceived plan, and each individual is 
expected to learn by observation rather than by 
specific instruction. This absence of organised 
instruction commonly lessens the chance of right 
selection of personnel for particular jobs and for 
new responsibilities, and its effects may therefore be 
very far-reaching. 














PAPER MILLS EMERGENCY WATER 
SUPPLY. 


SHorTAGE of water occasioned by the drought has 
been responsible for the erection of an interesting 
emergency water-supply installation at the paper mill 
of Messrs. J. A. Weir, Limited, Kilbagie, near Alloa, 
Scotland. On December 29, the firm commissioned 
Messrs. The Harland Engineering Company, Limited, 
| B.E.P. Works, Alloa, to supply, erect, and set to work 
a borehole pumping plant to deliver a million gallons 
of water a day from a disused colliery shaft half-a-mile 
from the mill, on condition that the plant should be 
running by 10 p.m. on January 7. Messrs. Harland 
had thus only 10 days in which to execute the order, 
and matters were further complicated by the inter- 
vention of the New Year holidays. On January 2, 
however, the bulk of the plant was despatched by 
road from the works, and, on arrival, had to be trans- 
ported across a quarter of a mile of soft fields and rough 
ground to the site. For this work motor lorries, a 
tractor, and horses and carts were employed. Before 
installation could commence, a 30-ton sheerlegs had 
to be erected on the site, after which work proceeded 
| continuously in three daily shifts. During nearly 
16 hours in every 24, operations were carried on with 
the aid of light supplied by acetylene and paraffin 
| flares, motor-car headlamps, and, on occasion, even 
stable lamps. In spite of all handicaps, however, the 
work was completed by 3 p.m. on the specified date, 





production before all material is delivered. An| 
interruption may be demanded because the machine | January 7, i.e., well before the hour laid down in the 
tool is required for a more urgent product. These | conditions, and the set commenced running an hour 
troubles arise in production of all kinds. They may | later, when power became available. 
be excusable to some degree in those engineering | The pump, which is 240 ft. below the surface of the 
works which are engaged on work which must be | ground, delivers = gallons of water per minute, 
designed and made specially to each individual order, | ag a a + sg a ~~ is driven by an 85-h.p. 
but it will be found in practice that this kind of | "Phase, O0-cycles, 440-volt, vertical, squirrel-cage 
t ue . ‘ motor running at a speed of 1,470 r.p.m., and situated 
disorganisation exists on an extensive scale. at the head of the shaft. The bearings carrying the 
In design, the efforts to make a good job and long vertical driving shaft, which runs inside the rising- 
perhaps play for safety do not always result in the| main pipe from the motor to the pump, are lubricated 
use of the cheapest materials from the point of view | by filtered, and therefore clean and grit-free, water. 
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Duplicate filters have been installed, and, as a protection 
against failure of the bearings, an electrical and 
hydraulic interlock is fitted, arranged to shut down 
the set in the event of a stoppage of the lubrication 
water owing to a choked filter. There are 33 lengths 
of rising-main pipe, internal tube, and driving shaft 
hetween the motor and the pump. We are informed 


that the set ran without a stop from 4 p.m. on 
January 7 until the night of January 13, and it has 
since run continuously for long periods. The consulting 


engineers for the work were Messrs. D. Selby Bigge and 


Company, Glasgow 


LETTERS TO THE EDITOR. 


THE EFFECT OF LOW TEMPERA-| 


TURE ON THE TENSILE PROPER- 
TIES OF METALS. 


ENGINEERING. 


the property in his invention. In large concerns 
officialism may operate adversely, allowing an idea 
to be intercepted and credit usurped. 

As an instance of the need for taking due precautions 
against fraud, the following case may be cited. X, an 
official, applied for a patent for his firm for an invention 
by Y, a subordinate. Y was dismissed by X, at short 
notice, and found that he was just too late to oppose 
| the grant of patent. A strongly worded letter to X, 
| and an appeal to the firm, resulted in a reply from the 
| firm stating that the patent would not be proceeded 
| with. In the event, however, the sealing fee was 
| paid, ind the patent secured in spite of what had 
| passed. Y then applied for revocation under sec. 26 
of the Patents Acts. 

The patentees, in their statement, did not contest 
| Y’s interest, but though willing, they stated, to include 
his name, would not admit that he was an inventor, 
arguing that he had only assisted in development work 
and that they As 
Y was trying for re-instatement, it was important to 


were under no legal compulsion. 


| 

To THe Eprror oF ENGINEERING jestablish his claim to be the inventor against the 
Sin,—The article on the Effect of the Temperature | fraudulent claim made by his former “ond a - 
of Liquid Hydrogen on the Tensile Properties of | therefore, refused the explanation offered, and filed a 
Metals in a recent issue of vour Journal (March 16,| Statutory declaration, accompanied by exhibits of a 
page 331) is of considerable value in showing the effect |number of memoranda, that he had systematically 
of high nickel content on the ductility of steel in the | made of conversations with X, showing that the latter 
static test at very low temperatures | had never disputed Y's right to be joined in the 
It may be of some interest to your readers to note | application 1s an inventor. The patentees decided 
that the effect of increased nickel content of ordinary | "®t to file any evidence, and Y obtained without 


Increase | 
between | 


commercial nickel steel does not, in general, 
the Charpy impact for temperatures 
0 deg. F 40 deg. F. Tests made here (as yet } 
unpublished) to determine the Charpy values | 
of nickel steels at low temperatures show that nickel | 


value 
and 
im pact 


steels offer greater resistance to fracture by impact 
than do plain carbon steels. On the other hand, low 
carbon steels with 2 per cent. to 2-5 per cent. Ni 
offered more resistance than did steels with the same 
carbon content with 3 per cent. to 3-5 per cent. Ni | 
But with high carbon contents, the 3 per cent. to 
so per cent Ni gave the greater resistance In 
general, however, the lower carbon nickel-steels gave 
higher impact values than the high carbon nickel 
teels, regardless of the content and of the heat treat 
ment 
Yours very truly, 
I. F. Morrison, 
Professor Applied Mechani 

University of Alberta, 

Kdmonton, 

\lberta, Canada | 

April 12, 1934 








INVENTIONS AT THE BRITISH 
INDUSTRIES FAIR. 
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lo THe Eprror oF 


While Mr. ¢ H. Clarke 
point, in the letter published in your issue of the 20th 


SiR. properly makes his 


ult., that a valid patent could not be obtained in the 
circumstances in question, he presumably agrees with | 
Mr. G. Drury Coleman that it is better to file a provi 

sional specification before exhibiting, and thus avoid 
the possibility of trouble with a rival claimant, whether | 


the latter proceeds in good faith or fraudulently in an | 
ipplication for patent for the invention exhibited. | 

An inventor with any interest in acquiring a patent, | 
or preventing others from jumping a claim to a patent | 
for his invention, be too careful at 
It is the difficulty of proving fraud that he is up against 
when he takes proceedings 


cannot iny stage. 


It is the writer's belief that the assumption is 
frequently made that because by virtue of contractual 
relations between an employer and a servant, the 


property in a joint patent belongs to the employer, 
therefore the suppression of the name of the inventor 
in the application for patent of 
That the law is often evaded in this respect is a matter 
of common experience among technical workers In 
many cases the inventor's standing in law is simply a 
matter of indifference to the applicants, or it is desired 
to avoid a situation where, should the invention prove 
successful, the subordinate would have his association 


is no consequence. 


with it on record and become persistent in clamouring 
for reward. Further, the chances all against the 
inventor establishing a case where, as often happens, 
the early of an invention are of a nebulous 
character, and the relative contribution of rival parties 
difficult to assess 

If a worker feels a grievance 
cannot usually go far without risking 
may excess of feeling embark on opposition 
revocation proceedings, only to find that, though 
morally convinced of his right, he is unable to produce 
He cannot have the cash, 
The situation is usually 


ire 


stages 
he 


He 


or 


such a matter 
a rupture. 


nm 


evidence acceptable in law. 
und he may not get the credit. 
simpler where an agreement is exacted in which the 
employee formally recognises the employer's right to 





in order for revocation and costs. 
Yours faithfully, 
W 


difficulty 


H. Snow. 
29, Park Range, Manchester 


May 1, 1934. 








THE PRESERVATION OF WOODEN 


POLES. 


ALL wooden structures, or timbers, partly embedded 
in earth, or even placed in contact with it, are subject 
to deterioration and decay. The extent of this action 
depends upon the type of wood used and the nature 
of the soil with which it is in contact, and is generally 
due to the activities of fungi. The conditions necessary 
for the development of such growths are present at 
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and near the ground line of poles, fencing posts and 
It has been found possible to 
action by the injection of 
chemical agents into the 
to poison matter which 
would normally afford sustenance to the growths. 
Coal-tar zine chloride, mercury bichloride 
and copper sulphate have all been used for the purpose, 
though for poles the first-mentioned has 
attained the greatest popularity. not 
a substance of simple or fixed composition, and it is 
for this reason that most users confine the provisions 
of their specifications to the requirements that the 
material must be a straight product of coal-tar distilla- 
tion, free from adulteration, with limited contents 
insoluble in benzole, and giving certain percentage 
distillations at specified standard temperatures. 
Among the ingredients found in creosote, the phenols, 
or tar acids, are very effective in the prevention of the 
growth of all the lower organisms that attack wood. 
Unfortunately, the grades of the phenols that are most 
effective, those with the higher boiling points, are the 
most viscous, and with these penetration into the wood 
is difficult. Naphthalene, which is also present to 
varying extents in creosote, adds to the difficulties, 
because it crystallises in the pores of the timber. 
For preservation, therefore, requirements are 
best met by a creosote oil which is not too viscous, 
but has a high phenol content and but little naph- 
thalene 


other wooden erections 
the destructive 
antiseptic or 
cells of the 


restrict 
germicidal 
wood in order 


creosote, 
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Tests made by the German Government Telegraph 
Department up to 1914, according to.an official report, 
showed that for timbers, which had an untreated life 
of 7-7 years, the impregnation of copper sulphate 
added 4-0 years, zinc chloride 4-2 years, mercury 
bichloride 6-0 years, and creosote oil 12-9 years to the 
normal term of service. Work has been carried out in 
America, with white cedar telegraph poles, to determine 
the absorption of creosote, and the effect it had in 
extending the useful life, and has corroborated investi- 
gations made elsewhere, to the effect that simple 
brushing-on in coats was much inferior to absorption 
in an open tank, the latter being all the more effective 
if the timber was well seasoned, prior to the treatment. 
The methods of working varied somewhat. Sometimes 
the bottom ends of the poles were dipped in boiling 
creosote for some minutes—about 15, as an average. 
A longer period, 4 hours, for instance, was found to 
be beneficial, the preservative being kept at a tempera- 
ture of 210 deg. to 220 deg. F., followed by cooling 
in air, transfer to a bath. This routine has 
now been adopted for the poles of the Toronto Hydro- 
Electric System, of the Hydro-Electric Power Commis- 
sion of Ontario. Two members of this organisation, 
Mr. C. E. Schwenger and Mr. F. X. Brady, have recently 
described the process they have adopted in an article 
on “ Preservation of Wooden Poles,” in The Bulletin 
of the Commission. In order to economise creosote, 
it is applied only to the parts where it will prove 
beneficial, from, say, 1-ft. to 2-ft. below the 
ground line. In the Toronto method this done 
by floating the creosote in the open tank, on a liquid 
of a higher specific gravity, so that the levels are 
brought up to the desired points on the pole surface 
in contact with them. For the purpose, brine of a 
specific gravity of 1-18 is employed, and is found 
to be a satisfactory medium for floating the creosote, 
which has a specific gravity of 1-09. Steam-heater 
coils are immersed in the creosote, which is kept at a 
temperature of 212 deg. F. The loss of brine is com 
paratively small, and amounts to approximately 25 gals. 
per 100 poles. Two tons of salt are used to produce 
1,000 gals. of brine of the required density, at a cost 
of 2 cents per gallon. When the poles are placed 
upright in the tank, their lower ends carry with them 
a thin film of which prevents any great 
absorption of brine. In the year 1932 one thousand 
poles were treated by this method, with a saving of 
approximately 50 per cent. of the creosote that would 
have been used in the ordinary process, in which the 
entire butt of the pole is immersed in the preservative. 


or cot | 


above 


18 


creosote, 


A method of preserving standing poles has also been 
in use in the Toronto Hydro-Electric System for the 
past ten years with very satisfactory results. This 
takes the form of what may be termed a continuous 
impregnation system. The means adopted consist 
of casting concrete sleeves around each pole, from the 
ground level to a distance of 18 in. below the surface. 
leaving an annular space for a depth of 6 in. or 7 in. 
close to the pole at the ground level. This is filled in 
with a mixture of pea gravel, sand and creosote, and 
sealed with a l-in. depth of coal-tar pitch at the top. 
By the use of forms, illustrated in the accompanying 
Figs. | and 2, the sleeve is made very cheaply, and 
by refilling the sleeve at intervals of three or four 
years, it has been found possible to prolong the life of the 
pole for many years at very small expense. To refill, 
the pitch seal is broken in two places and fresh creosote 
is forced through one of the openings with a pump, 
after which the holes are resealed. The cost of the 
original installation of the sleeve averages approxi- 
mately 6 dols. when set in pavements, and 4 dols. 
when set in unpaved places. Refilling is done at 
small In the last three years 16,000 
have been dealt with at a refilling charge of 60 cents 
on the average. Other organisations have adopted 
other means of continuous impregnation. One of these 
has been the use of a single spiral loop of lead pipe 
wound round the pole below the ground line, fitted 
with wooden nozzles with their ends driven into the pole. 
the nozzles, by capillary action, leading the creosote 
from the pipe into the wood. Charring to a depth of ap- 
proximately 2 ft. below the ground level, and treating the 
charcoal so formed with creosote, has also been employed. 
The cost of this has been approximately 3-25 dols. 
per standing pole, which was again incurred when the 
operation, corresponding to the refilling in the Toronto 
sleeve method, had to be repeated. In Germany, a 
method known as the “ Cobra” system has been used. 
In this process protective paste is introduced into the 
pole with an impregnating hammer. The latter 
consists of a container shaped in hammer form, with a 
head consisting of a hollow steel needle with perforated 
sides. The appliance is filled with preservative and 
is struck into the pole to a depth of 14 in. The paste 
is then forced in, under the control of a lever-operated 
valve. The preservative consists of 15 per cent. 
sodium di-nitro phenate and 85 per cent. of sodium 
fluoride. A seal is made over the hole with Celoyd, a 
substance composed of creosote and _basilineum, 
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ELECTRICALLY-WELDED CYLINDERS FOR 2-6-4 TYPE TANK LOCOMOTIVE ; 
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CoMPLETELY WELDED CYLINDER. 
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which is a naphthylamine and di-nitro chlorbenzole. 
Tests made of the Cobra system in Ontario on 50 poles, 
showed the cost of treatment per pole to be 2 dols., 
and the same for replenishment. The saving at 
original installation over the sleeve system is consider- 
able, but is more than offset by the high charge for 
refilling. Experience has led the Toronto authorities 
to the conclusion that the sleeve method is not only 
cheap, but will increase the life of a pole by ten or, 
possibly, fifteen years. 








WELDED LOCOMOTIVE PARTS. 

Not so very long ago the suggestion that such a 
complicated part as a locomotive cylinder could be 
constructed by welding steel plates together would 
have been received as one hardly worth serious consi- 
deration. The technique of welding has, however, 
advanced so rapidly in recent years that cylinders 
fabricated in this way are now in operation. Three 
views of a cylinder with a piston valve casing so 
constructed are shown in the accompanying illustrations, 
and, it will be conceded, demonstrate the possibilities 
of the method in a very striking way. These cylinders 
have been fabricated at the Derby Works of the 
London, Midland and Scottish Railway, and are 
fitted to the company’s locomotive No. 2424. This 
engine is of the standard 2-6-4 tank type, with cylinders 
19 in. in diameter by 26 in. stroke. It 
mentioned here that welded construction 


has been 


should be | 


employed purely in the nature of an investigation. 
The wide questions of reduction of weight, decrease 
in cost and running reliability cannot, of course, be 
answered by such data as may be gathered from one 
example. Weight, for example, is bound up with 


reliability, whilst costs are appreciably lowered by the | 


mass production of any part. The engine, we under- 
stand, has, up till the present, given satisfactory results 


in running, and it will be interesting to see how far | 
further experience and investigation will support the | 


commendable enterprise of the railway company’s 


engineering staff in exploring this departure from | 


conventional practice. 

Of the three views, Figs. 1 and 2 show the completed 
cylinder. The cylinder liner and the piston valve 
liner are both of cast iron, otherwise the whole con- 


struction is of welded steel, electric welding being 


employed. The valve casing assembly shown in 


Fig. 3 should be examined in connection with the other | 
The valve takes steam on its inside edges. | 
The steam is supplied through the central pipe welded | 


two views. 


to the cylindrical casing. The holes for the ports 
are seen near the exhaust pipes, which unite as shown 
on the centre line. The ports themselves, that is, 
the passages between the casing and the cylinder, are 
not, however, in their correct position. Each port is 
in halves circumferentially and has been slid along 
the casing barrel to show the holes. 


course, welded over the holes and then occupy a 


position which, it will be seen from Fig. 1, give an | 


They are, of | 
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Rear View, Snowina Exuaust Pipes. 


| almost straight lead to the cylinder. It will be noticed 
|that the circumferential joint has bevelled edges. 
| The position of the exhaust pipes relative to the facing 
| by which the cylinder is attached to the frame, is seen 
| in Fig. 2. The openings seen in both Figs. 1 and 2 
;near the valve cover joint are formed in the valve 
liner. Welding has been also employed on other parts 
of the locomotive. Thus, the stretchers to the rear 
| buffer beam, under the footplate, in front of the 
coal bunker, behind the firebox and smokebox, 
above the driving wheels, between the motion plates 
and cylinders, and for the Bissel truck swivel pin, 
were welded to the frames though the customary 
, riveting was retained. A number of small details were 
also welded to the frames. 








THE SOCIETY OF GLASS 
TECHNOLOGY. 

At the 160th meeting of the Society of Glass Tech- 
nology, held in the Talbot Hotel, Stourbridge, on 
March 21, 1934, the president, Mr. G. V. Evers, being 
in the chair, a paper was presented entitled ‘ A 
teview of Recent Developments in the Decolourising 
of Glass,” by Professor W. E. 8. Turner. The paper 
reviewed a wide field of research on the subject of the 
decolourising of glass, and explained the principles 
involved in the process of decolourising. The colouring 
oxides were derived from raw materials, refractory 
materials, and fuel dust. Decolourising could be 
attempted by oxidation of the lower oxide; also by 
neutralising the colour produced by ferric oxide by 
the use of other colouring agents, such as the oxides 
| of manganese, cobalt, nickel and selenium. According 
| to Jaeckel, the decolourising effect of neodymium oxide 
and nickel oxide was due to the additive colour 
| neutralising action of the two oxides on the colour 
produced by iron. Manganese, however, did not 
behave in the same way, and it was thought that 
a colourless compound of manganese and iron oxides 
was formed in the glass. Professor Turner concluded 
by saying that the best way to decolourise glass was 
|}to eliminate the necessity for the decolourising 
altogether, by cutting down the iron content. In a 
case where careful control had been kept on every 
source of iron, in making crystal glass, the need for 
decolourising had been eliminated for several months. 














LAUNCH OF PoRTUGUESE SUBMARINE “ DELFIM.” 
The Delfim, the first of three Portuguese submarines 
building at the Naval Construction Works, Barrow-in- 
Furness, of Messrs. Vickers-Armstrongs, Limited, was 
launched on May 30. These submarines, it is stated, 
were originally ordered in Italy, but later, owing to 
financial considerations, they were transferred to Messrs. 
Vickers-Armstrongs, Limited, who, we are informed, 
had already secured the contract for the whole of the 
amount for the new Portuguese Naval Programme. 
The Delfim is the 164th submarine to be launched from 
the Barrow Works, and is specially designed to meet the 
requirements of the Portuguese Navy. 








LABOUR NOTES. 


Tue Ministry of Labour estimates that at April 23, 
1934, there were approximately 10,140,000 insured 
persons, aged 16-64, in employment in Great Britain. 
This was 82,000 more than a month before, and 
638,000 more than a year before. Most of the principal 
industries showed a further improvement in employ- 
ment during the past month. Those mainly affected 
included building and public works contracting, engin- 
eering, shipbuilding and ship-repairing, motor vehicle 
and cycle manufacture, the iron and steel industry, 
the manufacture of electrical apparatus and appli- 
ahees, tailoring, the distributive trades, and the 
road transport, dock and harbour, and hotel and 
boarding-house services. There was a decline in 
employment, however, in coal mining, and in the cotton 
and wool textile industries. 


At April 23, 1934, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,729,242 wholly unemployed, 
329,913 temporarily stopped, and 89,040 normally in 
casual employment, making a total of 2,148,195. This 
was 53,382 less than the number on the registers at 
March 19, 1934, and 549,439 less than a year before. 
The total on April 23, 1934, comprised 1,736,423 men 
61,717 boys, 301,317 women, and 48,738 girls. 


The number of boys and girls on the registers at 
April 23 was 21,691 more than at March 19. A tem- 
porary increase, due to children reaching the school 
leaving age, normally occurs immediately after the 
end of each school term; the increase after Easter 
this year was considerably larger than usual owing 
to the exceptionally high birth-rate in the first quarter 
of the year 1920. 

Mr. Appleton, the general secretary, mentions in 
the latest revort of the General Federation of Trade 
Unions that, during the past quarter the Management 
Committee, in addition to their other work, have 
occupied themselves with the discussion of subjects 
directly affecting employment and industrial well- 
being, and propose to submit a number of these ques 
tions for the consideration of the annual General 
Council meeting at Southport in July next. “ This 
action of the Management Committee dictated,” 
he says, “ by the conclusion that democracy, as this 
obtains in Great Britain and France, if it is to continue, 
must not only insist upon rights, but also express its 
willingness to accept obligations. Included in these 
would be an understanding, as complete as possible, of 
the problems, economic and political, national and 
which make or mar industrial and 
commercial progress—especially where these result 
in inequitable distributions of wealth and happiness. 
It is not expected that men and women who work 
50 to 60 hours per week in field, mine, or factory, or 
who go down to the sea in ships, will be able to acquire 
the extensive knowledge of the specially trained ; 
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to 1.4211. 5s. The number of affiliated societies is 
94, of which 63 are on the higher scale, 28 on the lower 
scale, and 3 on both scales. The membership on which 
contributions are based is 382,730, of whom 234,321 
are on the higher scale, 138,849 on the lower scale, 
and 9,560 on both The gross membership 
is 393,236. 


scales. 


Addressing the Birmingham and Midland branch 
of the British Psychological Society last week, on 
the subject of “ Monotony in Industry,” Dr. J. W. 
Langdon, investigator to the Industrial Health Research 
Board, said that boredom affected efficiency, by reduc- 
ing the rate of working and by increasing variability 
both in quantity and quality. 
theories had been advanced to explain boredom. One 
of the most interesting suggested that boredom served 
a protective function by acting through the central 
nervous system to inhibit the rate of working and thus 
save the local organs from the danger of injury through 
excessive exercise. The type of boredom explained 
by this theory, having much in common with fatigue, 
yielded readily to improvement in working conditions, 
particularly to the provision of adequate rest pauses 
and efficient ventilation and illumination. Even 
when this was done there remained a more deeply- 
rooted aversion to monotonous conditions which was 
characteristic of some individuals, usually those of 
more than average intelligence. Such cases presented 
individual problems which emphasised the need for 
vocational guidance. 


Two of the three unions of British railwaymen— 
the National Union of Railwaymen and the Railway 
Clerks’ Association—laid before the railway company 
managers at a meeting in London last week, their 
objections to the proposed new conciliation scheme. 


According to an announcement made after the meeting | 


there was a frank exchange of views, and the general 
managers undertook to give consideration to the main 
objections raised by the unions. One of the 
objections is to the limitation of matters that may be 
referred to the final tribunal ; they claim that in every 
case where, in the opinion of the unions, consideration 
by the highest tribunal is justified, there should be 
no bar to pursuing the case to that stage. A second 
objection is to the proposal that the findings of the 
final tribunal should be binding on the parties, and a 
third is to the proposal that the tribunal should sit 
in private. The unions declare that the machinery 
established by the Railways Act of 1921 is satisfactory 
to them. 


The Bill to enable statutory effect to be given to 
wage agreements in the cotton manufacturing industry 
provides that if an organisation of employers and an 


| organisation of workpeople, the one representing a 


majority of the employers, and the other a majority 
of the workpeople, make joint application to the Minister 
of Labour for an Order respecting an agreement between 


| them, he shall appoint a Board to consider the matter 


but it is anticipated that these hours will gradually be | 


reduced, and it is known that many of these operative 


workers possess an instinctive economic sense which 


already protects them against subversion by the more | 


impracticable of the purely academic professors. The 
Management Committee believe that this can 
be developed, and that one of the best means to this 


sense 


end is friendly and unprejudiced discussion by the 
operatives themselves.” 
“Economic and historical understanding,”’ Mr. 


Appleton goes on to say, “is the more imperative 
because the world has drifted, or allowed itself to be 
jockeyed, into very much of a mess. If the mess is 
due to the moral or mental incapacities of parliaments, 
then those who elected the parliaments must accept 
some responsibility. Had they better understood 
both circumstances and men, democratic selections 
might have been wiser. Discussion, if its objective is 
clarified understanding of vital problems, will tend to 
improve future selections. Some countries have been 
unfortunate enough to lose their parliaments, or what 
almost as bad, to these latter mere 
endorsers of autocratic The Management 
Committee regret this, but would not dream of coun- 
selling interference in the affairs of these countries ; 
they believe that there are sufficient industrial and 
social tasks in our own country to keep all its reforming 
brains and capacities fully occupied; but they also 
believe that the light of personal freedom, burning 
in one country, may reach and encourage and revivify 
nen and women in countries where this light 
been damped down or altogether extinguished.” 


is sec become 


decrees. 


Contributions received by the General Federation 
of Trade Unions during the first quarter of the current 
year amounted to 6,899/. 12s. 6d. and benefit paid out 


and report to him. Notice must be given of the 
application and opportunity be provided for the lodging 
of objections. Decisions of the Board on applications 


must be unanimous. The Board will consist of a 


chairman and two other persons, none of whom may | 


be connected with the industry, and each organisation 
which is a party to an application will be entitled to 
appoint six assessors. Written objections sent to the 
Minister must be considered by the Board, which may 
also, if it deems it to be necessary, hear oral evidence. 


An Order made by the Minister of Labour must set 
out the rates of wages thereby brought into force 
and any provisions of the agreement as to the condi- 
tions for earning, or the method of calculating, such 
wages, and the Order may contain any provisions 
which the Minister may consider necessary for making 
plain who are the employers and the classes of em- 
ployed persons affected. Such an Order shall be a 
term of the contract of employment of every person 
‘of a class affected by the rates of wages provided 
for by the agreement,” and any employer paying a 
lower rate of wages will be liable on summary convic- 
tion to a fine of 101. A notice setting out the rates of 
wages payable under the Order must be exhibited in 
the premises, and the employer must keep records to 
show that the wages paid are at rates not less than 
those applicable under the Order. Failure to comply 


| with this requirement will render the offender liable 


has | 


to a fine not exceeding 5. 


Either the employers’ organisation or the work- 


| people’s organisation may apply for the revocation of 


an Order. In the event of either doing so, the Minister 
of Labour must forthwith publish in the London Gazette, 
u notice to the effect that the Order will be revoked at 
the expiration of three months. The Minister of 
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Labour himself may, after twelve months, appoint a 
Board to consider the expediency of revoking an Order, 
and if the Board unanimously recommends revocation, 
the Minister may make an Order to that effect. Further- 
more, “if the Minister considers that by reason of 
imminent national danger or great emergency it is 
necessary so to do, he may, without any such proceed- 
ings as aforesaid, by Order revoke any Order which is 
for the time being in operation.” The cotton manu- 
facturing industry is defined, for the purposes of the 
Bill, both technically and geographically. 


Judging from newspaper reports quoted by the 
weekly organ of the International Labour Office at 
Geneva, the French textile industry is rationalising 
itself on lines similar to those followed by the British 
shipbuilding industry. The Wool-Combers’ Syndicate 
of Roubaix-Tourcoing purchased the entire equipment 
of a woollen-spinning undertaking at Fourmies, and 
began to dismantle it at the end of February. The 
syndicate is also said to have obtained a formal under- 
taking that wool-combing will no longer be carried on 
at Fourmies. 

The Syndicate of Flax, Hemp and Tow Spinners 
states that yarn manufacture is generally admitted to 
be the most severely affected of all the textile industries, 
and that its depressed condition is due to the com- 
petition of other products and to tariff or exchange 
barriers abroad. Since 1929, 70,000 spindles have 
been discarded, the working of 81,000 others has been 
suspended, and the 444,000 which are still in operation 
are working only an average of 38 to 39 hours a week. 


Several Bills providing for further reductions in 
working hours are at present before the United States 
Congress. One, introduced by Mr. Connery, proposes 
that all industries working under codes of fair com- 
petition shall have a 30-hour week, weekly wages being 
maintained at the present level, but that the President 
|shall have power to grant exemptions for a limited 
|time in cases in which he finds that an inadequate 
supply of labour exists, and that the enforcement of 
the conditions would unduly restrict the essential 
functioning of industry or commerce. Another Bill, 
introduced by Mr. Dunn, provides for the introduction 
of the 30-hour week for postal and other Federal 
employees, and a 25 per cent. increase in the salaries 
of those receiving less than 3,000 dollars a year. Finally 
a Bill introduced by Mr. Celler would establish a 
30-hour week in all branches of the United States 
Government service, with maintenance of the present 
rates of pay, subject to the condition that when the 
needs of the Government service require it (as during 
seasonal peak periods) work may be carried on for 
| longer hours, provided that all such additional work is 
paid for as overtime. 





the Belgian Government decided to organise an inquiry 
into technological unemployment in certain industries 
| which have developed considerably in recent years. 
|The inquiry was entrusted to the factory inspectors, 
| whose reports on the position of the engineering, 
| textile, and glass industries are now available. It 
stated that in an undertaking which specialises in the 
construction of machines for the working of timber, 
the quantity of labour, which would have been required 
in 1925 to obtain the same output as in 1919, was only 
66 per cent. of the figure for the latter year. In the 
motor-vehicle industry, the General Motors works and 
the Ford works in Antwerp showed no technological 
unemployment, but in the Minerva motor works the 
progress of mechanisation and, in particular, the use 
of machine tools, brought about between 1914 and 
1933 a reduction of 50 per cent. in the hours of work 
necessary for the construction of a given vehicle. 


| In February last year, a committee appointed by 


Is 


In the textile industry in Flanders the output per 
head in certain branches, including the weaving of 
luxury goods, remained the same as before the war, 
production having decreased in the same proportion 
as hours of work. In other branches, such as calico 
weaving, it is stated that before the war an under- 
taking with 400 looms employed 170 workers, while 
after the war the same number of looms required only 
140 workers, or 128 if the undertaking was fully 
mechanised. However, if the textile industry were 
not depressed, the weaving of silk, which was almost 
unknown immediately after the war, could easily 
absorb all the workers rendered redundant in other 
branches through the installation of multiple or auto- 
matic looms. The flax industry, particularly retting 
and scutching in the Lys district, appears to be one 
of those in which the greatest technological unemploy- 
ment exists. The normal production of the district, 
which is about 166,000 bales of scutched flax, required 
8,800 workers in 1914 and 6,600 in 1933. 
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THE THICKNESS OF DECK 
PLATING. 


AT a meeting of the Japan Society of Naval Archi- 
tects, held in Kobe on April 8, Dr. James Montgomerie, 
Chief Ship Surveyor to Lloyd’s Register of Shipping, 
presented a paper on ‘* Experiments on the Compres- 


sion of Samples of Deck Plating in Relation to the | 


Thickness of such Plating in Certain Conditions of 
Loading.” The following is a summary of the| 
paper. 

Comprehensive tests were made on samples of plating, | 
as large as could be accommodated by the 400-ton 
testing machine of Messrs. David Kirkcaldy and Son, | 
London, to find the loads at which ordinary 


deck | 
EXPERIMENTAL RESULTS COMPARED WITH STANDARD FORMULA. 


_ENGINEERIN' 


| between the inner edges of the ai holders, these 
| angles being of such dimensions as prevented any 
| movement there. 

The correspondence shown in Fig. 7 between the 
deductions from the equations of Euler and Sezawa was 
significant, that between the experimental results and 
deductions from the well-known Rankine-Gordon for- 
mula was no less so. The two former were products 
| solely of the mathematical theory of elasticity. The 
| Rankine-Gordon expression, however, took account of 
| direct compressions, and like the results to which it 
approximated, was deduced from experi- 
| mental investigations. Expressions obtained 
from the fair curves, through the observa- 
tions in the actual tests, corresponded 
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scale, by a curve which could reasonably be taken to be 
applicable to the three plates, within the limits indi- 
cated. From this mean experimental curve the 
equation became - 


< ede he 
950 ( t ) 
While the formula was simple, it remained to be 
seen how far it could be legitimately used, as a prac- 
tical guide in actual ship construction. It had to be 
regarded as the minimum critical load producing 


EXPERIMENTAL RESULTS OVER 
SHIPBUILDING RANGE. 
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+ in., and § in., and compression tests were made on 
22 samples of the first thickness and 16 of each of the | Sy snes | failure, because in an actual vessel the effect of the con- 
other two. The spans and widths were varied, the | | tiguous parts of the structure increased the load at which 
former from 6 in. to 42 in., and the widths from 12 in. to 0-84 . — | failure took place. Cases of serious buckling did not 
48 in. Table I gives the averages of the results. _ oe , , 
, sgn stir % TABLE II. r Values for 26-in. and 36-in. Frame Spacing. 
TaBLe I. Results of Large Plate Tests. 2 
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6 17-30 ig ot- t Thickness Deck 30 cases. When the comparative stress figures were 
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nets, 9 I _}. | of the casualty, and allowances were made for the factors 
No effort was made to secure a high degree of plane- go ae 7 —— 450 =| peculiar to the circumstance of each case, the mean 
ness in the surface of the plates; they were tested as Fr. “¥ =26" Fr. Fr. $9 =28 Fi-.Sp. 4 experimental curve, and the equation deduced from it, 
delivered, straight in the shipyard sense. The holders —— Length... Feet. e could be regarded as giving a satisfactory lower limit 
consisted of two pairs of angles, between which the | a | for the crippling load. 

_~ : to the equations :— - ' — : 
plates were secured by two rows of fitted bolts. Care 20 Dr. Montgomerie then discussed the application of 
was taken to see that the edges, to which the pressure 2-in. plate : P , 5\2" his basic curve to the case of cargo ships with the 
was applied, were parallel, in order to ensure a uniform i+ < 500 (*) machinery placed amidships, in various conditions of 
thrust and the load was increased in steps of 24 or naa ballast trim. Four convenient lengths of vessels were 
5 tons, the readings of the vertical deflections being : . 18 investigated, namely 350, 400, 450 and 500 ft. The 
measured on a line across the middle of the plate at | 4- and §-in. plates : P = i e\2 maximum bending moment in each case, corresponding 
right angles to the thrust. The observed deflections | 1 3500 (¢ ) to various concentrations of load, was caleulated. 


were small, until the crippling load was reached. The 
values of buckling load obtained were plotted against 
the ratio of span to thickness and the fair curves 
obtained from them were as shown in Fig. 7. The 


usual method of plotting was in terms of span and radius | 


of gyration, but as the latter was a function of the thick- 
ness the more convenient method had been adopted. 
The factor s 


= span was taken as the distance measured | 


| These equations applied practically for the whole 
range of each curve, but as far as shipbuilding was 
| concerned the region of interest was confined to the 
part representing a frame spacing of 26 in. to a frame 
| spacing of 36 in. These limits, for the three thicknesses 
| of plates, gave the values in Table II. 

This range had been shown on Fig. 8 to an enlarged 





Firstly, the double bottom and peak tanks were assumed 
full, and then the maximum bending moment was 
calculated for conditions approximating to coal stowed 
abreast of the machinery space, then that corresponding 
to the addition of a deep tank aft of the machinery, and 
further, to the addition of a reserve bunker forward of 
the machinery space. From the calculated bending 
moments, corresponding to each of these assumed 
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variations in loading, the moduli of section were deter- 
mined, taking into account varying thicknesses of deck 
plating. By plotting the stresses corresponding to the 
loadings, their intersections with the standard curve 
were found, which gave a value for the ratio of span to 
thickness, and therefore a value of the plate thickness 
that could be regarded as providing a factor of safety, 
which was justified by the results of the tests, associated 
with those obtained from actual casualties. The col- 
lected results were shown in Fig. 14. 

Similar investigations were conducted for tankers, 
which had the machinery aft. When the machinery 
was amidships, the maximum stress in general in the 
deck plating was tensional, and it was only in the ballast 
condition, and then when the loads amidship were 
excessive, that a critical compressive stress was caused. 
With vessels carrying liquid cargo the position was 
different, for the loaded condition imposed a compres 
sive stress on the deck plating, which might prove 
excessive when the density of the cargo was high, or 
when the method of loading was incorrect. In the 
investigations for this type of vessel, the bending 
moment was calculated for the loaded condition, and 
further for increases of 10 per cent. and 20 per cent., to 
take account of conditions sometimes enforced on the 
owner. Two types of ships were considered, the first 
fitted with a centre-line bulkhead and summer tanks, 
and the second, a single-deck ship with two longitudinal 
bulkheads. Figs. 16 and 17 gave the resulting thick- 
nesses of plating, expressed in terms of the length. 

The majority of vessels with the machinery placed 
aft, were engaged in the « arrying of ore, and the onerous 
nature of their employment invested them with impor- 
tance. Bending moment calculations were made for 
four separate conditions of their loading, namely, first 
with a cargo uniformly distributed, 
second with a cargo of ore equally distributed, thirdly 
with a greater concentration of the ore in the three 
amidship holds, and fourthly with all the ore equally 
distributed, except that No. | hold was left empty. 
The section moduli were calculated for all these cases 
for a range of thicknesses of deck plating. The com- 
pleted deductions were shown in Fig. 21. 

The thicknesses of deck plating dealt with in the 
paper so far, were those associated with the standard 
beam spacing indicated for each length of vessel. It 
frequently happened, however, that a beam spacing 
greater than the standard was adopted. 

By treatment similar to that already given it 
was found that the average values of the increased 
thickness per inch increase in beam spacing, should be 
for a 350-ft. vessel, 0-008-in. ;: and fora 400-ft. or for a 
450 ft. vessel, 0-Ollin. As a reasonable working rule, 
it appeared that the thickness of the deck plating 
should be increased 0-01 for every inch increase in 
beam spacing. : 

The relationship between the thickness of the plating 
and the inertia of the beams was considered in the 
paper, and it had been found possible to derive some 
information, from a consideration of those in 
which the beams had not proved sufficiently rigid, 
taken in conjunction with the standard curve of 
crippling load for the deck plating. The standard 
experimental curve gave the buckling load for the deck 
plating over one beam space, assuming that the beams 
were efficient. For a panel covering two beam spaces, 
without any intermediate support, it was clear that the 
buckling load P, would be much less than the standard 
load P,. If, now, an intermediate beam was fitted, a 
certain amount of support would be afforded to the 
plating, which would now be capable of withstanding 
a greater load than P,. The degree of support depended 
upon the rigidity, and if the additional load, which the 
plating would withstand on account of the beam being 
fitted was P,, the total load which the two beam spaces 
would support would be P, P,. The ideal arrange- 
ment would be that in which P, = P, — P,. In certain 
cases it was clear that the inertia of the beams actually 
fitted in the ship provided a value of P, Pp, which 
was less in each case than P,. If, therefore, the inertia 
of the beam was increased in each case in the ratio 


Ps — Py 


p ‘ 


homogeneous 


cases 


P, 

where p”was the stress at which failure occurred, 
the value so obtained should give the beam, which 
would be sufficiently rigid to make the value of p agree 
in each case with the standard value. The inertia 
values resulting from this were calculated, and were 
found to lie on a curve, the equation for which was : 

S lt 


F 33» 3,000 


10° 

where I was the inertia, and / was the overall length of 
the beam. In the case in which the thickness of the 
plating was varied, the length and the spacing of the 
beams remaining constant, it was found that the depth 
of the beam required to be increased about 4 in. 
for each increase of 0-10 in. in the thickness of the 
plating. 


WIRE BEND-TESTING MACHINE. 


A BEND-TESTING machine of new design, for wires 
of diameters ranging from 0-2 in. downwards, has 
recently been placed on the market by Messrs. Bruntons 
(Musselburgh), Limited, Wire Mills, Musselburgh, 
Scotland. A general view of the machine, in which 
the tests are made by bending the wire backwards 
and forwards through 180 deg., until fracture occurs, 
is shown in Fig. 1; it comprises a stiff malleable- 
iron frame and bending arm, the latter supported at 
both ends, thus bridging the radius dies over which 
the specimen of wire is bent during testing. The 
radius dies consist of two parallel hardened and ground 
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steel cylinders mounted on detachable blocks. Should 
the dies become damaged, they can be rotated, or 
they may be entirely removed for check measurements. 
Four standard sizes of dies, namely, of 2-5 mm., 5 mm., 
7:5 mm., and 10 mm., radius, are made. The wire is 
gripped and held in a vertical position at its lower end 
between plates incorporated with the dies. By means 
of the handle shown in the front of the machine in 
Fig. 1, the two jaws of the gripping device are moved 
towards each other simultaneously until they meet at 
the centre line of bending, thus ensuring that all 
diameters of wire are held centrally under the bending 
arm. Furthermore, special guides are provided to 
make certain that the test piece is held vertically 
under the bending arm before the bending test is 
begun. If the wire is not vertical a kind of “ wriggle ” 
which produces unsatisfactory results, found to 
develop after two or three bends. The handle which 
works the gripping device is capable of Subsequent 
adjustment so as not to interfere with the motion of 
the bending arm. 

The upper end of the wire 
bush, or upper guide, in the bending arm; in this 
bush the wire is free to slide. Moreover, the bushes 
act also as distance pieces, so that the distance from 
the bottom of the bush to the top of the radius dies 
can be varied. Fourteen of these bushes, each of 
which is marked with the diameter of the hole and the 
radius die for which it is most suitable, are provided. 
Those not in use are accommodated on a small tray 
attached to the machine on the left. When the wire 
is in position the test is commenced by bringing down 
the bending arm from the vertical to the horizontal 
position and afterwards turning it backwards and for- 
wards through 180 deg. until fracture of the specimen 
occurs. The motion of the arm, which is brought up 
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passes through a steel 





| against a stop at the end of each movement, actuates 


|of the works. 


a counter, and thus the number of reversals which the 
wire has withstood before breaking is recorded. The 
first movement through 90 deg., to bring the bending 
arm from the vertical to the horizontal position, is not 
counted. 

In the case of very thin wires, it is advisable to put 
slight initial tension on the specimen before commencing 
the test. This is done with the aid of the spring tension 
device shown in elevation in Fig. 2, and in section in 
Fig. 3. The advantage of this device is that the same 
predetermined load can be applied to a succession of 
wires, while a further advantage is that it does not 
fall off the machine owing to the sudden release of 
the load when the wire breaks. Before the tensioning 
device is placed over the wire, the cap A (Figs. 2 and 3), 
is screwed along the body, thus putting the spring, 
seen in Fig. 3, into compression, until the desired load 
is attained. The device is then placed, with the wire 
through it, over the steel bush in the bending arm of 
the machine, as shown in Fig. 3. The side screw B is 
now turned until it presses against and holds the wire, 
after which the cap A is unscrewed until it leaves the 
flange of the sleeve, thus transferring the load of the 
spring to the wire. When the wire breaks, the flange 
moves up slightly until it comes once again into contact 
with the top of the cap. The wire is removed and the 


| device reset to the required load for the next test. 


The machine has met with the approval of the 
Department of Cold Working of Steels and other 
Ferrous Metals of the University of Sheffield, where, 
we understand, it has been submitted to exhaustive 
tests. It has also been favourably received by the 
sub-committee on bending machines of the Patented 
Steel Rope Wire Association, who are desirous of 
substituting a British-made machine for the foreign 
machines hitherto employed for testing wire by bending. 








GAS WORKS PRACTICE.* 
By F. M. Brrxs, O.B.E. 
(Concluded from page 501). 


Power Plant: Steam and Electrical Requirements.- 
The gross steam requirements of a gas works vary 
considerably as they depend upon the type of carbonis- 
ing plant, the proportion of water gas made, whether 
benzol extraction is practised, and the design and 
age of the steam-using plant, together with the lay-out 
Taking a series of modernised works, 
where the ammonia liquor is worked up into sulphate 
of ammonia in a separate establishment with its own 
boiler plant, and is therefore not included, the con- 
sumption of steam varies as follows :— 

81 lb. to 101 1b. from 
and at 212 deg. F. 

1,220 Ib. to 1,930 Ib. 
from and at 212 deg. F. 


Per 1,000 cub. ft. of gas ... 


Per ton of coal carbonised 


The amount of steam which can be raised by means 
of waste-heat boilers depends upon the type of 
carbonising plant in use. Continuous vertical installa- 
tions are not usually provided with recuperators, but 
as the heat losses in these plants are less than with 
other types where the coke is water-quenched, due to 
some extent to the coke being discharged at a low 
temperature, a large proportion of waste heat is avail- 
able for the production of steam, and it is possible to 
obtain 1,300 Ib. to 1,400 lb. of steam from and at 
212 deg. F. per ton of coal carbonised; the whole 
steam requirements of the works can thus be supplied 
from this source. Even in such cases it is desirable to 
retain fuel-fired boilers under steam to meet emergen- 
cies or sudden peak loads. This results in a consump- 
tion of about 19 lb. of breeze fuel per ton of coal 
carbonised. Table II gives the power used on six 
works equipped with different types of gas-making 
plant, and shows the gross steam requirements for 
all purposes, including that used for the generation of 
electricity. The Table also shows the electrical power 


used, the amount of fuel burnt under boilers, and 
the total cost of steam and electricity used for all 
purposes. 


Costs of Steam and Electrical Power.—The cost of 
the generation of electricity depends on the quantity 
of waste-heat steam available and on the size and 
efficiency of the generating plant. In the 12 works 
of the Gas Light and Coke Company, the average cost 
of current generated, not including capital charges, is 
0-25d. per unit. The costs of steam vary owing to 
local conditions; where a large proportion of the 
feed water has to be purchased and chemically treated 
it may have a considerable influence on the total cost. 
For example, the works dealt with in Table II produced 
steam in waste-heat boilers over a period of six months 
at costs (not including capital charges) varying from 
ls. 2d. to 2s. 4d. per unit of 10,000 lb. from and at 
212 deg. F. 

Direct Use of Steam.—The author favours the direct 
use of steam for driving gas-pumping and exhausting 





* Paper read before the Institution of Mechanical 
Engineers, on Friday, April 20, 1934. Abridged. 
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plant, and for all boiler-feed pumps and the draught | various points en route for use either in engines or | carrying into the flues large quantities of “ fines.’ 


! 


—_ of waste-heat boilers, as such plant should be} for process work. After the main had been in use |For this reason, the water-tube boiler fitted with a 
safeguarded as much as possible from stoppages of for some months, arrangements were made to carry | chain-grate stoker is the most successful type for this 


even short duration. 


In addition, the direct use of | out a test in order to check the actual results obtained | purpose. This class of fuel contains no volatile matter, 


steam is economical for power purposes when the | against the calculations on which the design was|and in order that ignition may be obtained with 
exhaust can be used for process work. Exhaust steam | based, and both actual and calculated results were | certainty, special furnaces have been evolved provided 


is used largely for heating water prior to softening | 
processes, and feed heating. The steaming of vertical | 
retorts and chambers can be conveniently carried out | 


found to be in relatively close agreement. 
Boilers : General—The continuous vertical retort 
installations discharge the coke at a relatively low 


| with a front ignition arch. 


Above this a secondary 
| arch is so arranged that water vapour can be with- 
| drawn at the front end of the furnace and passed back 


by the exhaust from the waste-heat boiler fan turbines. |temperature, but there is a considerable amount of | into the combustion chamber without having to pass 
The steam required for the manufacture of sulphate | sensible heat in the waste gases from which steam | between the fuel and the ignition arch with a conse- 
of ammonia can be obtained from back-pressure turbines| can be obtained by means of waste-heat boilers. | quent tendency to absorb its heat. In a recent 
used for the generation of electricity. Gas-drying| With horizontal retorts and intermittent vertical | installation at Beckton of three boilers, each of 40,000 
plants can and are being arranged so that the several | chamber ovens, the coke is discharged red hot; this| lb. per hour capacity, each boiler is provided with 
circulating pumps are driven by steam turbines, the provides an additional source of sensible heat, as well as | a combustion chamber 18 ft. high to the bottom row 
exhaust from which is used in the calcium chloride| that in the waste gases, from which steam can be|of tubes. Only a comparatively small amount of 


evaporators. 


raised by means of waste-heat boilers. The modern 


|‘ fines’ is carried forward, and this is deposited in 


One of the largest plants in this country for the| coke oven, fired with cold producer gas, is fitted with | the first pass, and collects in a chamber which is 


recovery of benzol is installed at Beckton. This 
plant uses activated carbon as a medium for the 
recovery of benzol, and requires considerable quantities | 
of steam at low pressures. 


steam can be obtained from the pass-out and back- | 


a highly efficient regenerative system, which, after 
raising the temperature of the air and producer gas, 
ejects the waste gases to the stack at a temperature 


available from this source. 


TABLE II.—Sream anp Etectrric REQUIREMENTS aT SEVERAL WorKs oF THE Gas Licut AND CokE Company. 


Per 1,000 cub. ft. gas, for six 


months ending June 30, 1933. 




















Consumption Cost of all 
— on. . Steam used, of Electrical Waste Heat Fuel under Power and 
Works. Type of Plant. Ib. Power, Steam, Boilers, 1b. | Process Steam, 
kW-hours. per cent. } d.t 
a ee a | | | | 
A Horizontal retorts 101 | 0-619 | 55 | 7°56 | 0-64 
| Coke ovens 
| Carburetted water-gas plant 
B | Horizontal retorts nn o4 . ia 0 276 . 53 : \ 9-29 - 0: 63 ‘ 
| Carburetted water-gas plant | 
Cc | Continuous vertical retorts : 08 an 0 358 r . 94 , , "1-09 | : “0-38 an 
| Carburetted water-gas plant 
D Horizontal retorts - 90 vy 0-474 7 : ~ 84 -~ 2-80 : 0- 4 
| Continuous vertical retorts 
Carburetted water-gas plant 
kb Horizontal retorts ‘ a2 ; | . 0-466 a x 90 . 1-39 “0-42 
| Continuous vertical retorts | 
| Carburetted water-gas plant | 
F* | Intermittent chambers } 0-535 : ‘ 39 - | . 7: 78 ; 0-76 


81 | 











* Only half the carbonising plant was completed and in action during this pericd, and the carburetted water-gas plant was in 


course of erection. 
t Includes cost of electricity as well as steam. 


pressure turbines which are used to pump the gas 
through the plant. The use of exhaust steam has not 
been adopted in water-gas plants in this country due 
to the development of the water-jacketed generator 
which supplies all the steam necessary for this process. 
In order to assist in purifying gas, it is beneficial to 
increase its temperature prior to its inlet to the purifiers ; 
exhaust steam can be economically utilised for this 
purpose. Generally, process steam should be free from 
oil; turbines are preferable to reciprocating engines 
in this respect. 

Vacuum Steam Economisers.—The vacuum steam 
economiser is used where large quantities of steam are 
required at low pressure and only steam at relatively 
high pressure is available. The pressure is reduced 
by passing the steam through the nozzle of an ejector, 
thereby causing a partial vacuum to be produced in 
a vessel partly filled with water at high temperature. 
This combination of vacuum and temperature condi- 
tions evaporates the water, which is drawn through 
the ejector as steam and mixes with the steam issuing 
from the nozzle. The economiser is provided with 
heater tubes below the water level, through which 
steam or other vapours requiring cooling can be 
passed, so that heat can be transferred to the water 
in the economiser. By this method, it is possible to 
produce about 1} Ib. of steam at 3 Ib. per square inch 
for every lb. of steam at 100 Ib. to 150 Ib. per square 
inch passed through the ejector nozzle. 

Steam Accumulators.—Steam accumulators are now 
being employed to meet sudden demands of steam for 
process work, and their use has proved beneficial in 
conjunction with waste-heat boilers as they minimise 
or entirely prevent steam being blown to waste during 
periods of light load. 

Steam Transmission.—In many works the various 
steam-driven units are placed at considerable distances 
apart, involving correspondingly great lengths of 
steam mains, and to retain the degree of superheat 
required by turbine-driven plant it is necessary to 
arrange for high steam velocities in the pipes. The 
velocity in the mains is dependent on the load on the 
steam system, so that the size of the mains is selected 
to ensure that at light loads the steam reaches the 
turbines above saturation point. 

In a main recently installed, the steam is trans- 
mitted upwards of half a mile. Thermometer pockets 
were provided at several places, and steam meters 
were installed to measure the steam drawn off at 


steam can be raised without fuel is by dry quenching 


| and by ascension pipe boilers. 


As mentioned previously, waste-heat steam is raised 
in carburetted water-gas plants from the blow gases, 
and from the water-jacketed generators, in sufficient 


| quantities to supply the total needs of the installation. 


There is, however, a period while starting up when 
steam has to be supplied from other sources. In 


addition, the steam requirements of a gas works are | 


not directly proportional to the coal carbonised, and 
the proportion of steam raised from waste heat is 
usually less during the summer months than that 
raised from the same source during the winter months. 
To meet these requirements and to deal with any 
emergency demands for steam, it is necessary to keep 
a certain number of fuel-fired boilers under steam, 
and such boilers are now designed to use the cheap 
supplies of fuel readily available in the breeze extracted 
from the coke. 

Waste-Heat Boilers.—Waste-heat boilers are generally 
of the fire-tube type, in which the gases are drawn 
through the tubes by means of powerful fans at a 
velocity sufficient to set up turbulent flow and so to 


ensure a high rate of steam production, and are dis- | 


charged to the stack at the lowest temperature at which 
acid will not be deposited, in order to minimise the 


possibility of corrosion in the fans and steel chimneys. | 


The feed-water supply is automatically controlled, so 
that the boilers only require periodical supervision. 
At times, difficulty has been experienced due to the 
priming of waste-heat boilers, particularly those in 
use with continuous vertical retorts not fitted with 
recuperators. When used on dry-quenching plants, 
the boilers are occasionally of the water-tube type. 


Fans are provided which recirculate inert gases through | 


the hot coke and through the boiler. The inert gas 


is formed after the first pass by the initial oxygen | 


being converted to carbon dioxide in its passage 
through the hot coke. 


retained in special trucks which are run into a chamber 
capable of being hermetically sealed. 

Fuel-Fired Boilers.—The high degree of coke screening 
now in operation has resulted in the availability of 
supplies of fine coke or breeze which makes an excellent 
and cheap boiler fuel. The most satisfactory method 
of burning breeze below 4 in. in size is to use a thin fire 
so that the air for combustion can be passed through 
the fuel at pressures asl ow as possible, in order to avoid 


The coke is either deposited in | 
sealed hoppers during the quenching operation or 


connected to the water seals of the ash-removal plant, 
and is thus automatically withdrawn. Boilers fired 
with breeze have shown, on test, an efficiency of over 





It is so arranged that this | of less than 260 deg. C. so that no waste-heat steam is | 84 per cent. 
The only means by which | 


Electrical Equipment.—Most modern works employ 
a large proportion of electric power. Owing to the 
availability of cheap steam from waste heat and breeze 
fuel, the necessary current can usually be generated 
|at the works more cheaply than it can be purchased. 
| This method of distributing power enables the steam- 
| driven units to be of a size and type which result in 
high efficiencies. In addition, the system conserves 
boiler feed water, as the generating plant is almost 
invariably fitted with surface condensers. In many 
cases, waste-heat boilers are not favourably placed 
with regard to the steam-using plant, as they require 
to be installed as near as possible to the source of heat. 
Even so, allowing for both motor and electric trans- 
mission losses, a figure of about 18 lb. to 20 lb. of 
| steam per brake horse-power-hour can be obtained at 
the unit plant, which shows a considerable economy 
over small individual steam units. Most modern 
works use three-phase alternating current of voltages 
up to 440, although much higher voltages are used. for 
transmission purposes. 

The high electrical conductivity of coke dust makes 
it of vital importance that the gear should be absolutely 
dust-tight. In many situations in gas works, electrical 
| equipment is subjected to corrosive influences, so that 
|the minimum thickness of casing now accepted for 
| switchgear is ,*, in. The growth of conveying and 
grading plants, often with complicated sequences of 
| operation, has developed the use of contactor gear. 
| This enables the sequences to be varied, and also 
| provides a safeguard against accidental or inadvertent 
| stoppages of part of a plant only, which would result 
in delays due to choking with the conveyed material. 
Such contactor gear, when required to contrél from 15 
|to 20 motors, is housed in dust-tight buildings; this 
enables switchgear of the open type to be used with 
all connections exposed to view, so that it is readily 
accessible for alteration or repair. The building is 
| not entered except by electricians, as operators control 
the plant operations by means of push buttons situated 
in convenient positions. 

In conclusion, the author wishes to state that space 
has only permitted a brief outline of modern gas-works 
practice to be indicated, and that the inclusion of 
much detailed description has not therefore been 
possible. There are also many types of ancillary 
plant in use, mention of which has been omitted for 
| the same reason. 











VERTICAL-SPINDLE FUEL 
PULVERISER. 


Tue beater-type pulveriser, of which views are given 
in Figs. 1 to 3 on the next page, is, apart from its 
| compactness, a good example of design employing a 
direct motor drive and having a vertical spindle. 
The machine is claimed to be economical in power, 
quiet in operation, and to be suitable for pulverising 
|a wide range of fuels from anthracite to coke breeze. 
| It is made by the Pulverising and Combustion Equip- 
ment Division of Messrs. Whiting Corporation, Harvey, 
Illinois, U.S.A., and is classed by this firm as their 
“No. 15” pulveriser. It hasa capacity of 1,500 lb. per 
hour. The unit consists of two main parts, each of 
which has its own motor drive, viz., the feeding 
mechanism shown in the foreground of Fig. 1, and the 
pulveriser proper in the background of that view The 
sections reproduced in Figs. 2 and 3 give details of con- 
struction. Dealing first with the feeding mechanism, 
the untreated material is introduced through an opening 
| in the bottom of the pulveriser casing by a screw con- 
veyor situated below the receiving hopper. This 
| hopper has a capacity of 500 lb., and is provided at 
| the top with a grid having bars pitched sufficiently close 
| to exclude pieces of material larger than will pass the 
| feeder. The screw has a pitch of 3 in. and a depth of 
thread of 24 in. A sliding shut-off gate is fitted at the 
| bottom of the hopper, the top of which is at a level 
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the inclined plates seen attached to the 
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suitable for barrow discharge. 
a j-h.p. motor, electrically interlocked with the 
pulveriser to ensure simultaneous operation. and is 
transmitted to a variable-speed gear-box through Vee- 
belts An overload protective device stops the motor 
should the screw jam. The gear-box is provided with a 
pointer indicating the speed changes shown in 

Fig. 1. The shaft from the gear-box is provided with 
a Lovejoy flexible coupling between it and the screw 
drive. This drive consists of a totally-enclosed Cleve- 
land worm-reduction gear, the low-speed shaft of which 
is directly connected to the screw conveyor by a clutch 
type coupling. The reduction gear runs in oil. 

On entering the pulverising chamber, the material 
is caught by a single row of beater arms rotating in a 
horizontal plane at a speed of 1,800 r.p.m. The feed is 
positive, so that the material is pushed into the path 
of the arms. There are eight of these, made of man 
ganese steel and having freedom of movement, round 
their hinge pins, of 180 degrees of arc. The pins are 
integral with the arms and enter the rotor plates which 
are attached to a forged steel hub keyed to the driving 
shaft. The pulveriser chamber in way of the beater 
arms is provided with removable liners of manganese 
steel. The liners are about 14 in. long, measured 
circumferentially, and are thus easily handled. Wear 
takes place on the lower portion only, but the contour 
of the upper portion is made similar that the 
liners may be inverted when worn. One set of liners 
thus used will, it is stated, enable 2,400 tons of coal 
to be pulverised without requiring renewal. The ring 
of liners is interrupted at one side by a pocket, seen 
at the right of Fig. 3, into which tramp iron or other 
heavy material is flung. This pocket, naturally, also 
contains some of the fuel which forms a cushioning 
bed. The space between the underside of the rotor and 
the bottom of the casing provides additional accommo- 
ation for the smaller pieces of iron, &c. Provision is 
for removal of the iron and other refuse at 
intervals. 

The pulverised fuel is picked up by a_vertically- 
ascending stream of air entering through a ring 
six holes in the bottom of the chamber and induced 
by a fan mounted on the rotor shaft. The fan consists 
of a spider keyed to the shaft and having six arms, to 
which the blades are bolted, so as to make renewals 
easily possible should these be necessary. The wear 
on the blades however, small, evidenced 
by the fact that cast-iron liner plates are all that are 
for the fan chamber. The even dispersion 


as 


so 


Is, as is 


necessary 


Power is derived from | grading 


of 


shaft between the fan and rotor in Fig. 3. 

This device knocks back to the pulveriser 

any heavy particles carried in the air stream 

and renders unnecessary any indepencent 
device. The pulverised coal is discharged 
through a branch tangential to the fan casing; this 
can be made out in Fig. 2. From this view also an 
important feature of construction will be evident, viz., 
the formation of the pulveriser and fan chambers in 
halves across a vertical diametral plane. The half of 
the casting to which the discharge branch is coupled 
is, of course, fixed, but the other half is hinged so that 
it may be swung open and the fan, rotor, &c., exposed 
for inspection or renewal . 

The dust-bearing air is, as already stated, admitted 
from below, the amount of air entering with the fuel- 
feed being negligible. The proportions of the ports, 
fan speed, &c., are all so correlated that only the finest 
of the pulverised particles can be carried in the air 
stream. The necessary air for combustion enters at the 
top of the fan casing and is regulated in amount by 
an inlet valve of the slot-louvre type. This, with its 
graduated quadrant, can be seen in Fig. 2. The operat- 
ing lever can be locked in any desired position. As the 
air admitted under the rotor is frequently heated in order 
to dry the coal, or hot gases are used for the flotation 
of the dust, the lower bearing of the shaft is water-cooled. 
This arrangement is shown in Fig. 3, from which it 
will be seen also that a labyrinth dust-seal is pro- 
vided to protect both the top and bottom ball bearings. 
These bearings are of the SKF heavy duty pattern. 
They are lubricated by rotating cones, placed beneath 
them and partially immersed in an oil reservoir. The 
resultant centrifugal action forces the oil up passages 
on to the top of the bearings through which it finds its 
way to the reservoir again. The motor drive scarcely 
calls for comment, as it will be clear from the illus- 
tration how the motor is supported. and that it is con- 
nected to the shaft of the machine by a flexible coupling. 








THE PROGRESS OF AUTOMOBILE 
ENGINEERING.* 
By Str Henry Fow ter, K.B.E., D.Se., LL.D. 
(Continued from page 524.) 

As has been said, with an internal-combustion engine 
it is necessary to have some means of breaking the 
connection between the engine and the driving wheels. 
In early vehicles this was done by inserting two dry 
steel discs or cones. Dr. Hele-Shaw devised an ingenious 
arrangement in which the alternate plates of a series 


* The fortieth James Forrest Lecture, delivered before 
the Institution of Civil Engineers, Tuesday, May 1, 1934. 
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were connected with the driving and driven portions 
of the transmission. Recently there has been a return 
to the dry-plate type of clutch. 

Particularly with the recent development of pre- 
selective gears, the necessity for a type of clutch which 
would allow of the connection between driving and 
driven members being made automatically with an 
increase of speed has become apparent, especially when 
driving in traffic. This has resulted in various devices, 
two of which may be described. They vary considerably 
in their mechanism, but constitute in an ingenious way 
what is undoubtedly an advance in automobile engi- 
neering. 

The fluid flywheel is a very ingenious form of 
hydraulic coupling on the transmission line, and 
embodies principles worked out by Dr. Fottinger, and 
developed by the Daimler Company for use in auto- 
mobiles in conjunction with a pre-selective epicyclic 
gear-box. To the flywheel body is bolted a casting 
which has an annular space, semi-circular in section, 
with vanes across the open side of the semi-circle. 
Opposite the casting is a somewhat similar casting 
which is fastened at its centre to the gear-box shaft. 
The whole of the space in the flywheel is filled with 
liquid. If the engine rotates at a low speed there will 
be no motion of the driven member, and the slip of 
the driving over the driven member will be 100 per cent. 
If the speed is increased, the liquid, by centrifugal 
force, will be thrown out of the driving member against 
the vanes of the driven member, and, rotating it, will 
return through the centre to the driving member. 

Another automatic clutch is that manufactured 
under Newton patents, and fitted to the Riley Pre- 
selecta-gear cars. It connects the engine flywheel with 
the gearbox, which is of the Wilson type. The clutch 
itself is of the Hele-Shaw plate pattern. Forming 
part of the flywheel is a deep sleeve on which the 
clutch sliding member slides, the clutch outer driving 
plates being held by six driving pins which are fixed 
in the flywheel. Within this sleeve are the driven 
members of the plate clutch, which are connected 
with the gear-box shaft. There are six governors 
formed by heavy circular pieces and links which are 
connected to the flywheel by eyebolts and to the clutch 
sliding member by pins. On the clutch plate is placed 
a presser plate consisting of a flanged sleeve, and between 
this and the sliding member are six springs. At an 
engine speed of approximately 600 r.p.m. the governor 
weights fly out, and through external springs the 
sliding member is drawn down into the sleeve and 
towards the flywheel. This movement is communicated 
through the smaller springs to the presser plate, the 
plates of the clutch are drawn together, and the clutch 
gently begins to operate. When the engine attains a 
speed of 1,000 r.p.m., the clutch becomes solid and 
functions as a normal clutch. When the speed falls 
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the governor weights close in and the springs cause | 
the plates to separate the connection between the | 
engine and the gearbox. The action of the clutch is | 
automatic and entirely dependent on the engine speed. | 

Suspension.—For many years. as has been said, | 
the springing, or suspension, of the automobile body 
followed fairly closely that of the stage coach, at all | 
events as far as the type of springs was concerned. | 
Quite recently, however, the question of the individual | 
springing of each wheel on passenger automobiles has 
received considerable attention. It is claimed that 
in several particulars the independent suspension of, 
at all events, the front wheels, is a great advantage. 
It has been stated that the vertical movement of the 
chassis, road holding, accuracy of steering, smoothness 
and directional stability are all definitely improved. 
The advantages of the independent springing of the | 
back wheels do not seem to be so great. 

Brakes.—Naturally the increased speed and weight 
of automobiles has led to more attention having to be | 
paid to the question of stopping their motion. This 
became a more difficult question with the advent of | 
the pneumatic tyre, with the introduction of internal 
brake drums alongside the tyre, and with the use of 
big low-pressure tyres, necessitating the use of smaller | 
drums. The question of heat dissipation without 
damage to the rubber of the tyre has also had to be 
considered. The greatest direct advance has been 
fitting of brakes to all wheels of passenger vehicles, 
and the utilisation of means of increasing the pressure. 

Conclusions.—One cannot but express regret that 
with a subject such as that of this lecture the matter 
has had to be covered in a_ superficial manner. 
Undoubtedly many will wonder why some part of 
the subject—in which they may be particularly 
interested—has not been dealt with, but it will be 
appreciated that with so wide a field some points 
have had to be neglected. I have dealt, as far as I 
have been able, with those which struck me as having | 
most affected the subject. I am very conscious that 
many important matters, such as ignition, super- 
charging, &c., have been wholly neglected. The special 
points covering either passenger or commercial vehicles 
have not been separated, as the advances made in 
these two directions have so far run fairly closely 
together, whatever paths they may follow in the 
future. 

There are one or two general points which may 
perhaps be made. A friend called my attention to one 
recently with which everyone must agree. He stated 
that in the early days, after the passing of the 1896 
Act, cars were extremely simple and extremely unre- 
liable. At the present time one may say with truth 
that they are generally extremely complicated and 
leave nothing to be desired as far as reliability is 
concerned. Quite recently it was objected that a 
certain piece of mechanism added 137 more pieces 
to the car. It is now employed on thousands of cars, 
and yet I have never heard of a breakdown having 
taken place owing to its use. How has this great 
change taken place? It is undoubtedly due to the 
careful thought and design of all parts of the auto- 
mobile, and to the improvement of the materials used 
and the roads on which the vehicles run. In addition, 
it is probably due to the universal and widespread use 
of automobiles and to the fact that only if a car is 
absolutely reliable is it likely—even when cost has to 
be considered.—to have any large sale. 

The question of simplicity of operation has not been 
referred to directly. It will, however, be appreciated 
that very much has already been done in this direction. 
The problem of the transmission of the speed and power 
of the engine to the driving wheels has been dealt 
with satisfactorily in many ways. The work is still 
going on. Recently Mr. L. H. Pomeroy has said that 
the speed range of an engine is from 150 r.p.m. to 4,500 
r,p.m.andrising. ‘* The more the subject is examined,” 
he says, “ the greater is the hope that it is not beyond 
human possibility to reduce the transmission system, 
as applied to gear changing, to an emergency device 
only. The increase of engine torque at relatively low 
speeds by supercharging is now an accomplished fact, 
and in these three factors—increase of maximum power 
for a given type of car, weight reduction and torque 
increase at low speeds by supercharging—are the 
elements of a virtual elimination of the gear-box system 
as we now know it.” 

The question of personal comfort need only be 
mentioned to be appreciated, whether this refers to 
individual transport in a private vehicle or to transport 
by “bus in the wonderful system operating in London 
or in those which cover the whole countryside. The 
whole of this is due to one of the greatest of 
human feats—the progress of automobile engineering. 








REGISTRATION OF Moror VEHICLES IN GREAT BRITAIN. 

-A return issued recently by the Ministry of Transport 
shows that 30,637 new motor vehicles were registered in 
January, compared with 20,877 in January, 1933. 
Increases took place in all classes, particularly in cars 
taxed on horse-power and in goods vehicles. 


THE PERIODICAL OVERHAULING 
OF STEEL RAILWAY WAGONS. 
By J. G. B. Sams. 


THE considerations that determine periods between 
thorough overhauls of wagon-stock may be stated as 
damage, wear, and time, and, as the first-named 
cannot be foreseen, any system of repair organisation 
must be based on one of the latter two. To operate 
a wagon until it shows such signs of wear that it cannot 
run any longer without endangering either itself or the 
goods that it carries may be held by some authorities 
to be the most economical basis for repair-organisation ; 
on the other hand, “shopping” the wagon after a 
standard pre-determined period within the known 


| limits of endurance and irrespective of its actual con- 


dition (provided that exceptional circumstances have 
not produced excessive wear) ensures a steady supply 
of work in the shops with a minimum of expensive 
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wayside attention and for these reasons would appear 
to be more satisfactory. The first condition of any 
system of wagon overhaul based on a time-interval 
must be the length of the standard interval between 
shopping which may be determined as the period 
which gives good service without any risk to safe 
working and satisfactory carriage of goods, or of 


| excessive wear on important details; and it has been 


observed that this consideration rests mainly on the 
condition of the body and brake-work as the other 
wearing items, such as parts of couplers, wheels, &c., 
are easily changed where and when necessary. As 
wear generally speaking depends on work done, lay-out 
and condition of the track, together with climatic 
conditions, it is impossible to lay down any hard-and- 
fast time-interval between shopping; the writer’s 
present experience on a heavily-graded and curved 
railway in a tropical country is that at the expiry of 
two years the paintwork requires cleaning-off and 
renewal to save rust, and the various pin-holes in the 
brakegear have become so elongated through perpetual 
use as seriously to weaken the eyes of the various rods 
and hangers; the axleguards, in addition, have worn 
sufficiently to allow the axleboxes to cant. Tyres 
may be in a worn condition, but against this is the 
possibility that the wheels have been changed in the 
interim on account of severe skids or heated journals. 
Rust in the tropics is a real danger, because of its 
rapid action on the comparatively thin plating of the 
bodywork; it, therefore, should never be risked. 
The second condition of a periodical overhaul system 
is the number of units to be passed through the shop 
per unit of time and this naturally depends on the number 
of wagons in service; a unit in this connection being 
any four-wheeled vehicle, a bogie vehicle of any 
description counting as two units. 

The following remarks refer to a scheme based on 
the above two conditions for handling an average 
daily output of eight units repaired in a standardised 
system of repairs executed and the accompanying 
diagram indicates in outline shops and method designed 
to cover this output on this system. The buildings 
consist of repair and paint shops, containing two 
tracks each, the wagons under repair going forward 
in the stages indicated. The lay-out allows room 
between the repair-tracks for a cleaning plant at the 
first stage, together with a steam-crane and its track 
across the shop for lifting purposes on either repair- 
track; punching, shearing drilling machines, smiths’ 
hearths, &c., together with space for overhauling 
bogies and bodywork details at the second ; re-metalling 
plant for axlebox brasses and a small wheel-park with 
another similar steam crane and track at the third ; 
fitters’ benches and a small Westinghouse brake-testing 
plant at the fourth and final repair stage. Compressed 
air for rivet-guns, air-brake testing, &c., is available 
all round the shop. In order that the required daily 
output of eight units may be maintained, progress is 
based on four units and an average of one day per 
stage; this may seem difficult at first sight, but if 
attention is given to the key points mentioned, it is 
quite attainable. 

The selection of units for entrance into the shop 
is based on what may be termed “ double-classifica- 
tion”; that is, the wagons are selected according to 
class and to quantity of bodywork repairs required, as 
the governing factor in any continuous process of 
steel-wagon repairing must be the amount of repairs 
required to the body and framing as distinct from the 
running gear. This selection is the responsibility of the 





shop foreman. This really is the only stage that 
requires a varying period of time seeing that all other 
wearing items, such as wheels, springs, brake-gear, 
couplers, &c., can be dealt with by a system of exchang- 
ing new or repaired parts for worn, if there is not 
sufficient time between stripping and re-erection to 
effect the necessary repairs or re-conditioning, and 
consequently set periods of time can be arranged for 
each single or group of operations, as the case may be. 
The bodywork repairs required are determined in 
advance by the shop foreman. 


The designed routine of the stages is as follows :-— 
First stage: Unwheel, strip down brake gear, remove 
couplers, disconnect springs and, finally, mount under- 
frame and body on two shop carriers; with bogie 
vehicles the bogies are stripped as well. The carriers 
are light trucks mounted on four small-diameter 
wheels with a crossbar to support the underframe, and 
the shop is arranged on.the idea that they are to be 
brought back to the first stage after re-wheeling at 
the third on the outside of the lines of process; as 
their wheels are unflanged the carriers can be easily 
slewed for manewuvring from or under the wagon- 
underframe ; ample length of crossbar is desirable. 
After stripping, every detail is thoroughly cleaned in 
the shop and then distributed as follows :—Wheels to 
wheel-shop for inspection and new tyres or re-profiling, 
&c., as necessary ; springs to spring-shop for test and 
re-tempering as required ; brake gear to nearby welding- 
shop for building-up of holes and re-drilling to standard 
and any straightening necessary ; triple valves brake- 
cylinders, pipes, &c., to Westinghouse brake bench 
located in the shop; axle-guards to the smithy for 
closing-in- and straightening; bogie frames to the 
repairing gangs stationed in the shop, the repairs 
usually found necessary being straightening and re- 
riveting of spring-stops and hanger-brackets, replacing 
slack rivets and worn axlebox guides, the bogies being 
of the hornstay pattern; if the frames themselves are 
bent, they are cleared of all attachments by the bogie 
repairing gang and sent to a re-blocking anvil in the 
smithy. Axlebox-brasses or “ steps” are dealt with 
by a special gang and appliances in the shop as follows : 
First boil in caustic, dip in sulphuric acid solution and 
wash with cold water to clean off any grease; the old 
white metal is then heated off and the new applied in 
the following stages :—(a) Heat the step in a muffle 
and then re-tin its surface; (b) re-heat and place in 
pairs in former; (c) fill up in former with new white- 
metal; (d) cool the brass backs only with air jets ; 
(e) take out and fettle-up. The former is made with 
chill faces, and no machining of the white-metal bearing- 
surface is necessary prior to fitting it to the axle 
journals, the idea of chilling the backs of the step only 
with an air blast is to secure an even rate of contraction 
of brass and white metal during the earlier cooling 
period. This special gang should always be sufficient 
to deal with worn steps collected from the whole 
system. Couplers (A B C pattern) are also repaired 
in the shop, except as regards welding, the usual repairs 
being replacement of stretched adjusting screws with 
occasional building-up of worn holes in the coupler- 
hook and straightening of cross-bars; the buffer head 
itself at times needs straightening and cracks welding 
up, but it has been found necessary to confine welding 
to the part of the shank under compressional stress 
only. The most frequent repair required is the welding 
up of lugs broken off the outside spring socket of the 
coupler by the bending of the headstock to which they 
are bolted ; all details for welding are passed to that 
shop. The only repair (short of renewal) required to 
the axleboxes, which are of cast-steel, is due to the 
wear on the outside cover of the leather oil retainer ; 
when this becomes over-worn the flat surface is cut 
off with a torch and a machined-to-size mild steel plate 
is welded on in lieu. 

Second Stage.—As this stage governs the whole lines 
it is evident that care must be taken by the foreman 
to arrange a balance by selecting lighter body repair, 
for one line to balance simultaneously heavier body 
repairs on theother. This is in addition to the necessity 
of passing the same type of wagon through in groups. 
As this balance is one of the keys of the system, it is 
considered that if necessary, some overtime should be 
worked at this stage to maintain it. Routine is as 
follows :—Underframe straightened as required, head- 
atocks being a very weak point, due to light design 
and heavy shunting. These are heated with a blow- 
lamp, pulled back by a stretcher and bolt, and finally 
flatted true with a hammer and flat, the bending being 
due to the combined coupler and buffer always taking 
place at the centre in the inward or compressional 
direction. Other usual body repairs generally include 
easing of hinges and straightening of doors, together 
with riveting-in of strips of sheet along worn seams, 
the corroded portions being cut out by hammer and 
chisel, as cheaper than the oxy-acetylene torch. 
Occasional repairs comprise one or more complete 
sheets and also complete bodies which, as already 
remarked, are to be prepared in advance, so as to avoid 
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holding up the line. A remark in connection with this 
stage is that all vehicles fitted with wooden bodies, 
such as cattle and brake-vans, are not dealt with by 
the scheme, but are sent to the carriage repairing 
department for attention. 

Third Stage.—Bogies wheeled, sprung and placed 
under. With four-wheeled stock the axle guards are 
replaced here, together with springs and wheels ; 
couplers replaced. 

Fourth Stage.—All brakework coupled-up and tested 
with full air pressure ; all pipes previous to replacement 
are well hammered and blown through with air pressure 
to remove all rust. In connection with air-brake gear, 
the writer, who has had experience with the Wésting- 
house brake in three countries, would offer the following 
suggestions :—({1) All fork-ends and eyes should be 
made to a single standard, so that one pattern of pin 
would suffice for which the swaging-machine offers 
quite good enough a finish. (2) Good stout split- 
cotters are far safer, and more satisfactory than split 
pins, and should be used everywhere. (3) Fork-ends 
and eyes should be of heavy design, in order that 
re-bushing, instead of making up with spot-welding, 
may be resorted to; bushes could be made by sawing 
off lengths of stout tubing, no other machining being 
required. The pressing-out of old and pressing-in of 
new bushes of this pattern would appear to be a 
cheaper business than building up with spot-welding 
and re-drilling, &c., to standard. (4) Every pattern of 
triple-valve should have a gauze thimble fitted as a 
standard detail to keep grit out of the working parts ; 
the number of tyres spoilt by skids due to sticking 


triple-valves would then be sensibly diminished. 
(5) The main reservoir on every engine should be 
fitted with an automatic water-trap on the lines of 


the usual pattern of steam-trap ; this would keep water 
out of the train-pipes, a considerable advantage. 

Fifth and Sixth Stages.—Spray painting and lettering. 
The painters wear gas masks on account of the fumes ; 
quick-drying paint is used which admits of lettering 
on the day after application. A pit in this shop, with 
electric lighting, is an advantage when the underframe 
is required to be sprayed. 

It will be evident that, in a process based on a time 
allowance per stage, all staff must be portioned out 
to secure a uniform flow through the shop, and that 
there must be sufficient work passing through to keep 
the shop moving, otherwise it becomes doubtful 
whether the expenditure on the necessary alterations 
to works lay-out and additions to plant entailed by the 
system, will be justified. In conclusion, stress is laid 
on the importance of centralising all operations under 
cover; men, natives or otherwise, are apt to ease off 
during the hot period of the day, and to take shelter 
from rains if no cover is provided, and centralisation 
not only assists supervision, but also reduces time and 
cost of moving wagons and materials about the works 
to a minimum. 





EXPLOSIBILITY OF COAL DUST. 


AcTHoucen the fact that coal dust may be inflam- 
mable when raised in a cloud was known in the middle 
of last century, it was not until the early ‘nineties, 
when shot firing with black blasting powder was 
introduced in coal mines, that the problem of coal-dust 
explosions became increasingly acute. The question 
at the outset was whether coal dust in the absence of 
firedamp capable of self-sustained explosion. 
Disasters which occurred from time to time provided 
little conclusive information on this point owing to the 
difficulty in practice of ascertaining whether firedamp 
had been not at the moment when the 
explosion occurred. A long period of experiment and 
observation elapsed before the full dangers of coal dust 
in mine workings became generally 


was 


present or 


lying about 
appreciated 
Because mine conditions are difficult to reproduce 
in the laboratory, it was recognised at the outset that 
reliable data could best be obtained by large-scale 
experiments in galleries or actual mine passages 
adapted for the purpose, but because laboratory testing 
lends itself better to certain investigations, the pro- 
blem of devising a laboratory method of determining 
the inflammability of combustible dusts has continued 
to form the subject of research in various countries. 
Although most of the early apparatus and methods 
have now been superseded, it is not without interest 
to review briefly some of the stages through which 
these investigations have progressed during the past 
two decades, and because it is less generally known 
in this country, we select for this purpose the work 


done by the United States Bureau of Mines, an 


acconnt of which is published in Bulletin No. 365. 
Prior to 1908, comparatively little research work 
was carried out in the United States, but a series of 
disastrous mine explosions which in 1907 caused the 
loss of nearly 900 lives, led to a government investiga- 
tion, and in 1910 to the establishment of the Bureau 
Mines 


with large-scale tests, made 
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at first in a steel gallery 6 ft. 4 in. in diameter and 
100 ft. long, and later in the Experimental Mine at 
Bruceton, laboratory studies have been carried out 
almost continuously. Although stone dusting is 
satisfactory in preventing the spread of local inflam- 


mations of coal dust, it should not be assumed that | 


nothing further remains to be done in dealing with 
this important problem. Since a number of factors 
are encountered in actual mining conditi which very 
materially affect the inflammability of coal dusts but 
which cannot be reproduced in laboratory tests, it was 
found necessary to take the results of large-scale experi- 
ments as the standard for comparison. 

Laboratory investigations may be conveniently 
divided into two groups: (a) In which the pressure 
developed by an explosion in a closed container’ is 
measured, and (+) in which the length of flame in an 
open-ended container is measured. Another form 
consists of a suitable furnace in which inflammation 
of the dust is effected by hot surfaces. The first 
investigations made by the Bureau were made with 
apparatus included in group (a), and the first laboratory 
work was conducted by J. C. W. Frazer, who used a 
2-litre aspirator bottle as an explosion chamber, in 
which a platinum igniting coil was suspended, the dust 
being blown against the latter from below. At the 
top of the flask was an opening connected to a horizontal 
glass tube which was provided with a carefully fitted 
steel ball. Pressure produced by an explosion in the 
flask was measured by the extent to which the steel 
ball was projected. Ignition of most dusts was 
readily obtained, but differentiation between different 
coal dusts was not very marked. 

A second apparatus consisted of a spherical glass 
explosion vessel, of 1,600 c.c. capacity, with a heater 
coil in the centre. The steel ball, ground to fit tightly, 
was placed in a tube projecting from the top of the vessel 
and a flask weighted with mercury rested on the ball. 
By repeated experiments, two weights differing by 
5 grammes were found, the lower of which permitted 
the ball to rise whereas the higher did not. Much 
useful work was accomplished with this apparatus. 
The chief drawback of the Frazer apparatus was its 
lack of sensitiveness in differentiating dusts of low 
inflammability. Accordingly, modifications were made 
by J. K. Clement, physicist, who later conducted the 
Bureau's investigations. The chief alterations in the 
new form, which is called the Clement-Frazer apparatus, 
were in the construction of the igniting coil, the method 
of measuring pressure, and the use of oxygen for inject- 
ing the dust. The igniting coil was made with platinum 
wire wound on a refractory tube and coated with 
alundum cement and a sheet-platinum sheath was 
applied to which a thermocouple was fused. The 
pressure was recorded by a Crosby gas-engine indicator. 
These changes gave greater ease and rapidity of 
manipulation; and the use of oxygen instead of air 
increased the sensitiveness of the apparatus so that 
it was possible to grade fine dusts in the same order 
of inflammability as that obtained in the large-scale 
tests of the Experimental Mine. However, quan- 
titatively there were discrepancies, and the chief 
drawback of this apparatus was the inability to deal 
with coarse dusts up to 20 mesh. 

Accordingly, in November, 1915, it was resolved to 
attack the problem from a fresh angle and work was 
started on the first laboratory gallery. After a number 
of preliminary tests, a wooden gallery was tried. This 
was 8 ft. long, 6 in. by 6 in. inside and with walls 2 in. 
thick, and a frame with side and cross shelves was pro- 
vided to fit into it. Coal dust was placed on the frame 
or on the floor of the gallery, from 10 grams to 
100 grams being used; and charges of black powder 
of 5gramsand 10 grams fired from a small cannon at 
one end of the gallery. 

Owing to the failure to obtain a proper dust cloud no 
ignitions could be obtained with this gallery. This 
difficulty was overcome by Leighton in 1917 by the use 
of a second tube fitted longitudinally below the gallery 
and connected to it by } in. risers placed at 1-ft. inter- 
vals. On the top of each of these and about 4 in. below 
the gallery floor was a steel dise which carried the dust 
and above this on the gallery floor was fixed a slip of 
10-mesh wire gauze. A small cannon placed at the end 
of the tube, when fired, caused the discs to fly up 
against the gauze, thus projecting the dust into the 
gallery. Ignition was then produced in the gallery by 
another cannon. Wisps of gun cotton suspended along 
the gallery at 6-in. intervals enabled the length of the 
resulting flame to be determined. 

The explosibility limits obtained in this gallery were 
at first found to be lower than those obtained in the 
Experimental Mine. Larger charges of powder were 
then tried, and a valve opening inwards was placed at 
the rear end, and later the igniting cannon was replaced 
by a charge of loose powder laid in the rear of the 
gallery. The effect of these changes was such that any 
mixture found to be explosive in the standard large 
scale tests could also be inflamed in the gallery. 





Vv. C. Allison, who followed Leighton, therefore 
decided to construct a new apparatus with steel pipe. 
In its final form this consisted of a steel pipe 17 ft. long 
and 8 in. in diameter. The method of injecting the 
dust was similar to that previously described. The 
steel discs fitted inside short riser pipes were 11 in 
number and placed at 1-ft. intervals, and connected 
with a horizontal manifold pipe extending along the 
bottom of the gallery. Instead of the cannon for 
raising the dust the manifold pipe was connected to a 
steel vessel in which air was pumped to a pressure of 
100 lb. per square inch. This air was released by a 
trigger. The ignition was effected by means of a 
chamber in the breech into which gunpowder could be 
introduced and a bolt-action rifle mechanism, so that 
a blank cartridge could be fired into the gunpowder. 
The length of flame was measured by placing wisps of 
guncotton at 6-in. intervals on a frame that could be 
removed for examination. 

Although a large number of tests were made in the 
attempt to develop a method which would duplicate 
results obtained in the Experimental Mine, difficulty 
was found in getting conformity in check tests. 
In 1926, experiments were resumed with this gallery to 
develop a method in which the guncotton tufts were 
replaced by flame photography. This gave more reli- 
able results, but there was still the same lack of con- 
formity between duplicate tests which may have been 
due to variation in the burning of the powder. 

Meantime it would seem that the results obtained 
with small galleries had not given sufficient satisfaction 
to warrant their further development, for in July, 1922, 
C. M. Bouton began a study of the problem to find 
a fresh line of attack and came to the conclusion that 
the best way was to study the time relation of pressure, 
temperature, and rate of chemical reaction. Although 
he started by using the Clement-Frazer apparatus, so 
many alterations were made that the final modification 
was afterwards known as the Bouton apparatus. A 
manometer of French type was used for obtaining a 
time record of pressure development and after trials 
with other devices ignition was produced with an 
induction-coil spark. A second form was developed 
later, the principal changes made being in the method 
of dust injection and of ignition Although these im- 
provements produced more consistent results, the 
apparatus was complicated and unsatisfactory for 
testing dusts of low inflammability. 

Bouton was followed by Griffin who introduced 
further modifications. The valve system of operation 
was made more reliable. Ignition was made by means 
of a pellet consisting of a mixture of magnesium 
powder and barium peroxide which was fired elec- 
trically. This apparatus proved extremely sensitive 
to experimental conditions, but it would seem from 
the evidence available that the variation in the time- 
pressure curves obtained with it was due mainly to 
variations in the formation of the dust cloud. 

In the meantime, a furnace method had been de- 
veloped in England by Dr. Godbert of the Safety 
in Mines Research Board which gave promising 
results. Consequently the methods based on measure- 
ment of pressure or flame length were abandoned, and 
early in 1930 a furnace of this type was installed at 
the Pittsburgh laboratory of the Bureau of Mines. 
A description of Godbert’s furnace and the method of 
conducting tests with it has already appeared in these 
columns.* Essentially, the furnace consists of a tube 
of | in. inside diameter by 6 in. long, with a nichrome 
winding for heating. This tube is fixed in an outer 
shell, 5 in. in diameter, packed with diatomite. The 
current is controlled by a regulating resistance and an 
ammeter and the temperature is measured by a thermo- 
couple inserted from the bottom. Dust is injected by 
means of a compressor and reservoir, a bulb with a 
mercury manometer attached and a tube leading to 
the top of the furnace. A ground glass joint in the 
tube, which is in two pieces, permits the insertion of 
a small open-ended nickel boat which contains the 
charge of dust. Oxygen is used to inject the dust and 
the amount of added inert dust required to suppress 
flame is determined for each coal dust tested. It will 
be seen that the apparatus is comparatively simple, 
and tests showed that the agreement between duplicate 
experiments was as good or even better than that 
obtained at the Experimental Mine. Hence the furnace 
has been adopted for routine testing of small samples 
of coal dust by the Bureau. Further investigations 
were necessary to determine whether such furnace tests 
would duplicate mine results in all respects, and parti- 
cularly whether the furnace could deal with dust as 
coarse as 20-mesh. 

It was in connection with the further development 
of this furnace that Dr. A. L. Godbert, under the 
co-operative agreement existing between the Safety in 
Mines Research Board and the Bureau of Mines, was 
assigned to visit Pittsburgh, where he collaborated 
with Mr. H. P. Greenwald of the latter organisation. 


* See ENGINEERING, vol. cxxxii, page 43 (1931). 
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THE HEIGHTENING OF THE 
ASSOUAN DAM. 


Tue Assouan Dam, which is built across the 
River Nile, some 753 miles from the sea, is one of 
the works carried out under the inspiration of Lord 
Cromer to ensure a summer supply of water to the 
cotton and sugar crops, and thus to increase the 
fertility of the land lying on either bank. As 
originally designed by Sir William Willcocks, 
Sir William Garstin and Sir Benjamin Baker, and 
constructed by Messrs. Sir John Aird and Company, 
Limited, between 1899 and 1902,* it was 1,960 m. 
long and impounded 980,000,000 cub. m. of water, 
while the length of the reservoir, when full, extended 
215 km. upstream. The maximum height of the 
roadway across the dam, above the deepest founda- 
tion level, was 39 m., and the maximum height 
above the apron on the north, or downstream, side 
was 21-5 m. The masonry incorporated in the 
structure amounted to 538,000 cub. m., and the 


Fig. 1. 


Datum R.L. 80-00 


and the thickness at the top from 7 m. to 11 m., 
thus increasing the storage capacity from 980,000,000 
cub. m. to 2,420,000,000 cub. m., and the length 
of the reservoir, when full, from 215 km. to 297 km. 

To carry out this work, new masonry was built 
up in front of the old on the downstream side, 
a space of 6 in. being left between the two parts to 
allow for temperature variation. The whole length 
of the dam was divided into compartments by chase 
stones. When sufficient time had been allowed to 
elapse for the temperature of the two masses to have 
become equalised, cement grouting was run in 
between the old and new masonry. The new work 
was built without any support, except that provided 
by a number of 1}-in. steel rods, 8 ft. long, one of 
which was placed every square metre. The sluice 
openings in the new work were slightly loftier than in 
the old, while the walls of the four locks at the 
western extremity of the dam were raised by 
varying amounts, and a fifth lock was added. As 





in the original structure, the lock gates were made 


Fig. 4. 
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cost, including compensation, was £E.3,050,000, or 
£E.3,110 per million cubic metres of water stored. 
The dam was provided with 180 sluices at various 
levels, giving a total sluice area of 2,000 sq. m. 

For esthetic and archeological reasons, the size 
of the structure had in the first place been limited, 
but it soon became evident that the prosperity of the 
country would necessitate it being heightened so 
that more water could be impounded. Before this 
work could be started, however, the rock on the 
downstream side was found to be suffering from 
serious erosion below the higher sluices, and to 
cope with this, a large amount of apron protection 
was erected about 1906. About the same time, doubts 
were cast on the strength of the structure as a 
whole, owing to certain theories that had been 
advanced by Messrs. Atcherley and Pearson,} and 
it was not until these had been dispelled that the 
plans for raising the dam could be made effective. 
These plans, which were due to Sir Benjamin Baker, 
were carried out by Sir John Aird between 1907 and 
1912 under the supervision of Mr. (now Sir) Murdoch 
MacDonald, and provided for the raising of the 





masonry crest from 39 m. to 44 m. Contempora- 
neously, the length was increased from 1,960 m. to 
1,982 m., the maximum height above the apron on 
the north side was raised from 21-5 m. to 26-5 m., | 

* See ENGINEERING, vol. lxix, page 318 (1900). 
{t See ENGINEERING, vol. lxxix, page 415 et seg. (1905). 


sisted of granite rubble masonry with rock-faced 
ashlar on a slope of 1 in 1-5, which near the top 
ran out into a vertical wall, as may be gathered 
from Figs. 2 and 10, annexed. They were not 
to be bonded to the face, but were intended 
to rest against specially-prepared smooth surfaces 
so that small relative movements, as the result 
of contraction, etc., due to differences of temperature, 
could take place without the stability of the 
structure being affected. A triangular section of 
masonry was also to be removed, so that the slope 
of 1 in 1-5 could be carried up to the top of the 
dam as heightened in 1912, while the masonry 
to be added was to be of the same width as before 
and was to be carried by a series of arches, connecting 
the tops of the buttresses on the downstream side 
of the structure. The buttresses were to taper from 
the bottom to the top and to have an average 
thickness of 5 m. 

These proposals, together with others put forward 





by Professor L. Potterat and Mr. A. B. Buckley 


Fig.5. 
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and erected by Messrs. Ransomes and Rapier, 
Limited, Ipswich, this firm also being responsible 
for the construction of the sluice gates and other 
ironwork. The cost of this extension, including the 
aprons already mentioned, was £E.1,830,000, making 
the total inclusive cost to date £E.4,880,000, or 
£E.2,018 per million cubic metres of water im- 
pounded. The amount of masonry added was 
382,000 cub. m., bringing the total up to 920,000 
cub. m. This work enabled the summer irrigation 
water to be raised from 674 cub. m. to 784 cub. m. 
per sec., giving a percentage increase of 30 over 
the mean summer natural discharge of 600 cub. m. 
sec.* 

For some years the extra storage provided by 
the heightened dam was sufficient to meet the 
growing needs of the country. But as more and more 
land was brought under permanent cultivation, it 
became evident that a still larger reservoir would be 
required. In 1927, therefore, the Egyptian Govern- 
ment turned their attention to the heightening 
of the dam for a second time, and asked Sir Murdoch 
MacDonald, whose personal knowledge not only 
of the dam itself, but of the local conditions, was 
considerable, to prepare a scheme for this purpose. 
Sir Murdoch proposed that buttresses should be 





built against the downstream face. These con- 





* See ENGINEERING, vol. xciv, page 836 (1912), 


were 


Egyptian Director-General of Reservoirs, 
submitted to an International Technical Commission, 
consisting of Mr. W. J. E. Binnie, Great Britain ; 
Col. H. L. Cooper, the United States ; and Dr. H. E. 
Gruner, Switzerland, who were asked to consider, not 
only the advisability of heightening the dam, but to 
decide which, if any, of the designs submitted, 


was the most suitable. If they found that none of 
the designs was acceptable, they were asked to make 
alternative proposals. As regards the first point, 
the Commission reported in 1929* that not only 
might the dam be safely raised by the 7 m. proposed, 
but by a further 2 m. They, however, expressed 
the opinion that none of the suggested designs was 
entirely satisfactory and they, therefore, included 
a proposal of their own. In this, though the prin- 
ciple of the sliding buttress put forward by Sir 
Murdoch MacDonald was retained, wrought-iron, 
non-corrosive plates 7 mm. thick were to be inserted 
between the old and the new work and the buttresses 
were to project from the existing structure for a 
distance varying from 6 m. near the bottom to 
1 m. at the roadway level. The structure was to 
be heightened by adding masonry over the whole 
width of the existing dam. For esthetic reasons, 
this work was to be slightly battered on the down- 
stream face and was to support false buttress 





* See ENGINEERING, vol. cxxvii, page 171 ef seq. (1929), 
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projections which continued the line of the real 
buttresses below. A space of 2-5 cm. was to be 
left between the false and real buttresses. 

On the recommendation of Sir Murdoch Mac- 
Donald and Partners, the Government, however, 
modified these proposals and decided on a design 
the details of which will be clear from Figs. 1 to 9 
and 10 and 11, which are taken at the sluice and solid 
parts of the dam respectively, and Fig. 12, which 
is a typical downstream elevation of the structure. 
Figs. 2 and 10 also indicate the positions of the 
roadway in the original structure and after the 
first heightening respectively, and enable the con- 
struction at all three stages to be appreciated. 
As will be seen, though the height has now been 
increased by 9 m. from R.L. 114 to R.L. 123, 
the water level upstream has only been allowed 
to rise 8 m. from R.L. 113 to R.L. 121. The false 
buttresses have been omitted, the tops of the real 
buttresses being surmounted by an ornamental 
ashlar cap. The bases of the new buttresses are 
carried down to a sound foundation, pneumatic 
drills being used to effect the excavation as, for 
obvious reasons, it was considered inadvisable to 
employ blasting. These buttresses are 5-95 m. 
wide just above apron level and taper to 1-5 m. 
at the top, the slope on the inner and outer 
faces being 1 in 1-3 and 1 in 1-14, respectively. 
They consist of a concrete hearting, which is rein- 
forced by 2}-in. diameter bars, and by j -in., 
j-in. and §-in. stirrups spaced 0-3 m., 0-5 m., 
0-6 m. and 0-75 m. apart, the details of which 
are shown in Figs. 7 and 9. They are faced 
with stone, which was obtained from quarries in| 





the neighbourhood. During the preparation of the 
foundations the face of the original dam was dressed 
down and smoothed up to the top so as to form a 
bedding for the non-corrosive steel plates. As will 
be seen from Figs. 6 to 8, these plates are 7 mm. 
thick and extend from the downstream sill level to 
R.L. 106-01. At this level a non-corrosive distance 
piece 8 mm. thick has been inserted, while above 
this point the plate rests against the inner face 
of the buttress, an air space 15 mm. wide being left 
between it and the old work, as shown in Fig. 6. 
On the lower portion horizontal semicircular notches 
with a radius of 3 cm. have been cut for drainage in 
the original structure at intervals of about 1-5 m. 
The buttresses can therefore slide upon the plates, 
though the effective bearing against the dam is 
limited to the part of the downstream face which is 
flat, the upper part acting only as an additional 
weight. Calculations show that under certain con- 
ditions, the most important of which is that when 
the height of the water approaches roadway level, 
the compressive stresses at a point on the upstream 
face of the solid dam may become zero or even 
slightly tensile. To prevent this condition being 
accidentally realised, the existing spillways of the 
sluice dam have been removed and re-built at 
R.L. 121-10, as shown in Fig. 1, and holes have 
been bored in the masonry of the solid dam about 
1-5 m. back from the upstream face, as indicated 
in Fig. 10. Reinforcing rods spaced 2-33 m. apart 
have been inserted in these holes and grouted in, 
to provide sufficient strength should the water level 
ever be raised above R.L. 121-00. 

The raising of the water level has necessitated the 














erection of 90 new sluice gates and the reconstruc- 
tion of the remaining 89. All the sluice ways have 
been strengthened by adding horizontal arches in 
concrete, as shown in Fig. 3. The upper part of 
the dam was built in rubble masonry faced with 
ashlar on the alternate-block system from one end 
and carried on continuously, the intervening gaps 
being filled in after the material in the first-laid 
blocks had had time to settle. Material for the 
buttresses was mainly transported to the site by 
rail and was lifted into position by cranes, some of 
which were erected on the top of the existing dam. 

A view of the downstream face of the dam from 
Lock No. 2 showing the alternate blocks completed, 
appears in Fig. 13, Plate XXII, while Fig. 18, on page 
561, illustrates a portion of the original face under- 
going dressing with, towards the lower edge, the steel 
plates in position and the buttresses under con- 
struction. On the left of Fig. 14, Plate XXII, the 
buttresses are shown completed with the heightening 
work in progress, while on the right of the same 
illustration the work has reached a rather less 
advanced stage and the steel plates and reinforcing 
rods are visible. Another view of the dam with 
the heightening work in progress appears in Fig. 16, 
while Fig. 15, Plate XXII, iliustrates a portion of the 
downstream face of the completed solid dam and 
shows the site which is being reclaimed for gardens 
on the east bank of the river. 

As it now stands the total length of the dam is 
2,129 m., compared with 1,960 m. in 1902 and 
1,982 m. after the first heightening in 1912. The 
maximum height from the deepest foundation to 
roadway level is 53 m., and the maximum height 
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Fie. 14. Vrew Looxine East SHowrna BUTTRESSES UNDER CONSTRUCTION. 
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Fie. 15. View or Sotip Dam COMPLETED. 
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Fie. 16. Dam, Looxtxe East. 





Fie. 18. 


above the apron level on the downstream side 
35-5 m. The corresponding figures in 1902 were 
39 m. and 21-5 m., and in 1912, 44 m. and 26-5 m. 
The total masonry in the dam is 1,324,454 cub. m., of 
which 404,454 cub. m. are due to the recent heighten- 
ing, while the storage capacity of the reservoir 
has been increased to 4,980,000,000 cub. m. and the 
length of the reservoir when full to368km. Thecost, 
including compensation, has been about £E.5,000,000, 




















PLactne STEEL PLATES IN PosITION ON BUTTRESSES. 


making a total cost to date of £E.9,853,000, or 
£E.1,978 per million cubic metres of water. 

In addition to the main constructional work 
just described, extra lift has been added to the 
uppermost of the five locks and sluices have been 
provided for draining it, as it will now hold con- 
siderably more water than is required to fill the 
one below it. These sluices drain straight into the 
river on the downstream side of the dam. The 


Fic. 17. 





HEIGHTENED Lock. 


| gates of this lock, which are visible in the back- 
|ground of Fig. 17, above, have been widened 
|to increase the bearing area and lengthened to 
| accommodate the greater depth. All the locks are 
9} m. wide at the floor and 80 m. long. The swing 
bridge visible in the illustration was also dismantled 
and re-erected at the new level. 

Tenders for the work just described were invited 
by the Egyptian Government in 1929, and the 
contract was secured by Sir John Norton-Griffiths 
and Company, Limited, operations being begun in 
November of that year. Owing to the death of the 
head of the firm this contract had, however, to be 
cancelled a year later, and was subsequently re-let 
to Messrs. Topham, Jones and Railton (1926), 
Limited, 11, Great George-street, London, 8.W., 
early in 1931. Since then it has been carried on 
without interruption, and was completed towards 
the end of 1933. The new sluice and lock gates 
were constructed by Messrs. Ransomes and Rapier, 
Limited, Ipswich. The work was carried out under 
the Ministry of Public Works, Abd-el-Megid Bey 


|Omar being the Director-General of Reservoirs. 


Ahmed Bey Khairy was the resident engineer; and 
the consulting engineers were Sir Murdoch Mac- 
Donald and Partners, 72, Victoria-street, London, 
S.W., to whom we are indebted for the information 
on which this article is based and for the loan 
of the photographs and drawings illustrating it. 








British STANDARD SPECIFICATION FOR ALUMINIUM 
Conpuctors.—Since the advent of the national grid 
there has been an extensive development in the use of 
hard-drawn aluminium and _§steel-cored aluminium 
|conductors for overhead power transmission purposes, 
and a revision of British Standard Specification No. 215 
has become necessary. The new specification (No. 
215-1934) retains the standard forms of construction, 
but the tables of weights and resistances have been 
completely recalculated on the basis of the theoretical 
increase in length of each individual wire due to the effect 
of stranding. Copies of the revised specification can 
be obtained from the Publications Department of the 
British Standards Institution, 28, Victoria-street, 
London, 8.W.1, price 2s. 2d., post free. 











BRITISH OVERSEAS MERCHANTS 
AND EMPIRE TRADE. 


By V. 


It was the old Merchant Adventurers, as they 
were then called, who built up our vast overseas 
trade, and very wonderfully and often at great 
risks did these pioneers of trade do their work. 
These still exist in the form of the many important 
British overseas merchant houses, which 
wonderful knowledge of trade in all parts of the 
world. It is therefore strange that in the recent 
public references to the necessity for increasing our 
activities in overseas markets, no mention has 
been made of the very valuable services that the 
merchants can, and are prepared to, render in this 
direction. 

It has been the growing custom of late years to 
advocate direct local representation and thus 
do away with the services of the merchants. This 
may be very satisfactory for the manufacturer or 
producer with a sufficient volume of local business 
to justify the maintenance of a properly equipped 
local office and management, but such conditions do 
not always exist. In many cases individual orders 
may be of such importance as to demand that the 
local manager shall be a man of such standing as 
will give him the entrée to those in positions of 
authority, both socially and commercially, none 
the less it is only in exceptional cases that the 
manufacturer or producer can afford to support a 
management and a staff of the calibre necessary 
for these more important negotiations. This is 
more particularly the case when business fluctuates, 
and it is obvious that this difficulty becomes more 
pronounced representation required in 
several countries. In the case of the merchant 
having several lines in which he is interested, he 
can, in the event of slackness of business in one 
direction, keep his office staff employed, pay his 
overhead costs and make a profit out of his other 
lines of business. It will be seen, therefore, that 
by arranging for a merchant house to represent them, 
that manufacturers and producers will be saved 
the expense of opening and maintaining their own 
local offices, an important consideration in these 
hard times. 

The merchant through their existing 
connections, established organisations and know- 
ledge of local conditions, are in a position to render 
immediate and efficient help in dealing with all 
kinds’ of export and import business between this 
country and the Dominions, and other places over- 
seas, and on such lines as are best suited to the 
particular conditions governing the trade itself, 
local conditions, &c. 

Generally speaking, the most satisfactory way 
for manufacturers and producers to secure work 
overseas, is for them to send out a man to work 
in the office of a local merchant firm. The man 
sent would be of a less expensive type than would be 
required for the management of a local branch of 
the firm, although possessing full knowledge of his 
firm’s products. The merchants would provide 
him with office accommodation, place inquiries 
before him, handle the commercial side of the 
negotiations, and their staff would type all corres- 
pondence, deal with cables, make out freights, 
arrange rates of exchange when The 
merchants would further be responsible for the 
commercial arrangements generally, including taking 
the entire financial risks. In addition to this, 
they would take charge of the goods on arrival, 
to their landing, and pass them through the 
customs, arrange for their delivery to the purchaser, 
part of the contract, and then would also 
payment. All this covers an immense 
of work outside the technicalities of the 
manufacturer's or producer’s business which, on 
account of the responsibilities on the contracting 
and financial side, requires the supervision of an 
all-round knowledgeable business man, whose 
if obtainable, would involve a salary 
beyond the means of the average manufacturer 
or producer, more especially when there are several 
areas in which they desired representation. 

Complaints are frequently made that the mer- 
chants do not push agencies, but it is not possible 
to find a merchant house of standing which will 
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not push any line, if it will show a reasonable return, 
even when profits are very finely cut. In this 
connection, it is well to remember that if in the 
old days of the Merchant Adventurer the risks 
were great, so were the profits. The risks have 
decreased but, through various causes, the profits 
have decreased to a greater extent. In regard 
to pushing agencies, there is as much fault, if not 
more, on the side of the manufacturers and pro- 
ducers. The merchant is seldom provided with the 
adequate and up-to-date information necessary 
for him actively to push business. British manu- 
facturers generally want to develop the business 
first and then to expend money on it afterwards. 
This, however, is not the method of our foreign 
competitors, who do all they can to provide those 
on the spot with the necessary information and 
particulars requisite to push their business. They 
will further keep the local representative continu- 
ously informed as to the more important work they 
have secured, so that they may bring these successful 
orders to the notice of possible customers, and none 
but those who have worked overseas can say what 
assistance such information is to them in properly 
furthering the interests of those they represent. 

It has, unfortunately, been the habit of many 
firms in this country, when a merchant house by 
great effort and skill has worked up an agency 
to a business of importance, to take the business 
out of their hands and to open their own office. 
This is distinctly unfair, unless the merchant is 
compensated for the loss of the large business he 
has built up, and does not tend to make the merchant 
anxious to make too great a success of an agency. 

The commissions allowed in many cases are 
much too low, more particularly when competition 
has to be met by a slice of them. The terms 
frequently offered by foreign firms are more attrac- 
tive and their whole attitude is more helpful, and it 
is not to be wondered that British merchants have 
frequently taken up foreign, in preference to British, 
agencies. 





such an agreement has been entered into, it is most 
important that the manufacturers should support 
the merchant representative with understanding 
and sympathy. This is especially necessary in the 
early stages and in those cases when intending 
purchasers in the agency area try to short-circuit 
the agent by going to the manufacturer direct. 
Such intending purchasers should be referred to the 
agent, who should be informed and when possible, 


|supplied with details of the inquiry and what the 


manufacturers are prepared to put forward in 
reply to it. By thus showing a united front, the 
prestige of the manufacturers or producers and 
the merchants representing them, are greatly 
increased locally and it makes one channel of corres- 
pondence through which all matters arising in the 
agency area will pass. It further prevents manu- 
facturers and producers from giving prices and 
information to those who are possibly representing 
competitors, and from doing other things which 
may injure their interests locally and stultify their 
agent's efforts on their behalf. Many cases might be 
instanced showing how manufacturers and producers 
have injured their own interests by trying to deal 
with business through their agents and at the same 
time direct, quoting all and sundry in the agency 
area who chose to send them inquiries. In most 
of these cases, those sending the inquiries knew 
there were representatives on the spot, but hoped 
to get better terms by going direct, also making 
it appear as if the agent was not attending to his 
business, the latter not being correct. Such 
practice, if pursued, may destroy the whole cam- 
paign that the merchant representative has launched 
in the interest of the manufacturer or producer. 
Finally, it is important to point out that any firm 
deciding to do its utmost to develop its overseas 
trade, should form a department for this purpose 
and place it under the control of an all-round 
knowledgeable business man. He should have 
had overseas experience and therefore be alive 
to the difficulties of the man on the spot, distant 
from those to whom he can turn forimmediate advice, 





An important point that should receive considera- 
tion in preparing prices for overseas representatives, | 
is the inclusion of selling costs. When prices are | 
prepared in this country, an amount is included to | 
cover these costs, but, unless the manufacturer is | 
contributing towards the representative’s expenses, 
there is no justification for including this item in 
overseas prices. To do so means that they are 
included twice over, as this expense naturally falls 
upon the shoulders of the representative, who has 
to include an amount in his final price to cover his 
outlay in this direction, since his commission only 
is not enough to cover them and at the same time 
leave him a reasonable margin of profit. It is 
obvious, when having to meet competition, the manu- | 
facturer is only putting himself at a disadvantage by 
including a charge for a service he has not rendered. | 

There is also the question of the expenses of 
developing any particular agency, and in many | 
it only fair that the manufacturers or| 
producers should contribute towards these. Salaries, | 
travelling 
whilst on 





cases is 


account of customers not being so close | 


together as in this country and travelling facilities | 


not being so great, the actual working time obtained 
per ll. of salary paid is considerably less. This 
also applies to the return on the outlay on travelling 
expenses and other items in connection with seeking 
and securing business. It is therefore, particularly 
necessary that help in the way of supplying 
particulars, &c., required by the merchant repre- 
sentative, should be as complete as possible in order 


to save vexatious delays and waste of valuable time | 


and money. 

The foregoing clearly shows the edvantages to be 
obtained by the manufacturer or preducer, if 
there is scope in the locality chosen, of making 
arrangements with a merchant house on the spot 
for representation. For the purpose, however, 
of obtaining satisfactory results for both parties, 
it is imperative before concluding an arrangement, 
that each side satisfy itself as to the capacity 
of the other to carry out his part of the under- 


taking. The unsatisfactory results, frequently held 
up as examples, are mostly due to insufficient 


preliminary investigation on these points before 
concluding a bindirg agreement. When, however, 


and general expenses are higher abroad, | or 
| workable agreement, and next the determination on 


and frequently working under most trying condi- 
tions. Clearness of correspondence, cables and 
instructions are of the utmost importance; what 
may be clear to the sender may be ambiguous to 
him receiving it. Over here, at worst, it may mean 
a trunk call, or a letter by return may clear matters 
up, at thousands of miles distance it may mean 
the losing of a valuable order, or a heavy financial 
loss on some transaction. The spasmodic attention 
to this work by directors and others, especially 
those who have had no overseas experience and 
who expect everything abroad to be conducted 
on the same lines as in this country, can never be 
productive of any very valuable results. 

In conclusion, the writer would like to say that 
the experience he secured when working abroad 
and successfully representing some of our leading 
manufacturing firms, has convinced him of the 
great possibilities of developing trade on the lines 
indicated. All that is required to attain results 
of a satisfactory nature is, firstly an equable and 


both sides to make a success of the arrangement 
entered into; with such unity of effort the results 
| are bound to be of the greatest advantage to British 
| overseas trade. 

| 
MODERN ROAD ENGINES. 


By F. 








H. GILLForD. 
(Concluded from page 478.) 

TURNING now to special forms of traction-engine 
designed to meet particular requirements, Fig. 8, 
page 572, shows a handy 8-n.h.p. ploughing-engine, 
constructed by Messrs. John Fowler and Company, 
of Leeds, in 1901, one of a pair supplied to a private 
estate. It will be seen that the gearing is all 
arranged outside the bearings, the winding drum 
under the boiler being driven through bevel gears 
by an upright shaft inside the flywheel bearings. 
A governor is fitted so that the engine can be used 
for threshing when required, as these small sizes are 
fairly easy to get about in cramped stackyards. 
Going to the other extreme, Fig. 9 illustrates a 
20-n.h.p. compound ploughing-engine, constructed 
by the same makers in 1914, fitted with a super- 
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heater in the smokebox. It will be seen that a tail- 
rod is provided for the low-pressure piston, whilst 
the old Salter spring balance safety-valves are used. 
Very few of these large sets ot ploughing engines 
are to be seen in this country, the particular engine 
shown being one of a pair employed on deep plough- 
ing on heavy land in Lincolnshire. They have an 
i.h.p. of 200, 800 yards of steel-wire rope, and 
weigh about 21 tons each in working trim. Each 
engine will burn about 23 ewt. of coal working about 
15 hours a day on this very heavy duty ; a 16-n.h.p. 
single-cylinder engine on similar work, pulling two 
furrows less, will burn considerably more in the 
same time. Messrs. Fowler claim an economy of 20 
per cent. to 25 per cent. water and 20 per cent. 
coal by the use of their superheater over similar 
engines on saturated steam. Generally speaking, 
superheaters applied to the small boilers usual in 
road-engines of all classes, are not very efficient, 
by reason of the difficulty in keeping them clean, 


on the channel frame between the rollers, giving 
good stability to the machine as a whole, and an 
even distribution of weight between the front and 
back wheels. Steering is effected by a_ three- 
cylinder radial steam engine operating worm-gear, 
a hand-wheel being provided as a precaution against 
| failure. Tandem type rollers are peculiarly liable 
|to skids, especially when descending hills with a 
van and water-cart, whilst on roads with any 
appreciable camber, they display an almost uncon- 
querable affection for the gutter. The ordinary 
three-wheel variety does not hold the road so well as 
a traction engine with its straked wheels, and on long 
journeys the cast-iron or steel tyres become bright, 
when the engine will sometimes slide across the road 
down hills. Being necessarily without springs, they 
are extremely rough to ride upon, indeed, the con- 
| stant jarring must be experienced to be thought 
| possible without shaking the engine to pieces. 
|The tank requires replenishing every four miles on 
an average with a single- 
cylinder engine, so that in 














dry weather it is no easy 
job taking a road-roller 
about the country. 

The advent of the 
motor-lorry caused a de- 
cline in the popularity of 
the road locomotive, and 
manufacturers were com- 
pelled to produce lighter 
and faster steam-driven 
vehicles to meet their com- 
petition. Messrs. Wallis 
and Steevens brought out 
the steam-tractor in 1903, 
and were followed by 
Messrs. Tasker,of Andover, 
in the same year, and by 
Messrs. Aveling and Porter 
in 1904. This was a small 
edition of the standard 
road locomotive. These 
first examples had a single 
cylinder 5} in. by 9 in., 
worked at 160-lb. pres- 
sure, and had an unladen 








40-B.H.P. Perrot Tractor; Messrs. 
AND Company, LIMITED. 


Fig. 7. 


but in the case of the big ploughing-engines above 
referred to, more room is available and increased 
efficiency is undoubtedly obtained. Sets of steam- 
ploughing tackle, or cultivators as they are called 
are still common enough in the Eastern and South- 
Eastern Counties, although the motor tractor has 
taken their place to some extent on light land. 

A modern example of the standard type of steam- 
roller built in 1923, by Messrs. Wallis and Steevens, 
is shown in Fig. 10. It is a three-shaft engine and 
follows the general design of the makers’ traction- 
engines, as is usual with this type of machine, the 
principal variation being that road-rollers are gener- 


ally geared rather lower, for about 14 m.p.h. and | 


3m.p.h. The use of various bituminous road surfac- 
ing compounds has led to the introduction of special | 
light types of rollers fitted with a quick-reverse 
arrangement to avoid the momentary rest, which | 
causes a slight depression in the surface and con- | 
sequent jarring to fast traffic. The 6-ton and 8-ton | 
sizes of roller have proved popular for the -top| 
surfaces of tarmac roads, both in the ordinary three- 
wheeled form and the tandem type with front and | 
rear rollers. In Fig. 11 is shown an 8-ton tandem 
roller with compound engine made by Messrs. 
Aveling and Porter in 1920. To accommodate the 
back roller the water-tank is placed under the | 
boiler, whilst the coal bunkers are arranged on| 
either side of the footplate, access to which is given 
at the back. One of the 6-ton special quick-reverse | 
type, constructed by the same firm in 1928, is illus- 
trated in Fig. 11. This also has tandem rollers. 
The vertical boiler works at 150-lb. pressure and the | 
engine is a two-cylinder simple with radial valve- 
gear, arranged at the left-hand side of the boiler, 
with a chain drive to the rear roller. The cylinders 
are 5 in. in diameter by 5-in. stroke, developing | 
17 b.h.p., their position, with the boiler low down! 





weight of 2 tons 19 ewt. 
Compound engines became 
general from 1906 and 
all the firms engaged in 
the trade took up the 
| manufacture of these tractors. The example shown 
| in Fig. 13 was built by Messrs. Aveling and Porter 
}in 1915. It has cylinders 4} in. and 6} in. by 9 in., 
| 200-lb. working pressure and 5-ft. 6-in. driving 
| wheels. Cast-steel wheels with rubber tyres began to 
replace the traction-engine type about this time on the 
| small engines, and enabled them to take advantage 
| of the legal speed of 8 m.p.h. Three-shaft trans- 
| mission was generally employed on account of the 
| small space available and the necessity of keeping 
| the weight within the 5-tons legal maximum, un- 
laden. Steam-tractors attained a considerable 
'degree of popularity amongst timber-merchants, 
sand and gravel-pit owners, brick-makers, &c., as 


Joun I. THORNYCROFT 


| they can be kept continually at work by using two 


or more trailer-wagons. 

Another type of steam vehicle, which attained to | 
a greater degree of public favour than the steam- 
tractor, was the steam-wagon. Messrs. Thorny- 
croft, of Basingstoke, had been experimenting from 
1896, with a design embodying a vertical water-tube 
boiler and a compound horizontal engine placed | 
under the frame of the vehicle driving the back axle 
through an intermediate shaft and final chain | 
transmission. The traction-engine type, which is | 
in essentials simply a steam-tractor and trailer com- | 
bined, on a channel frame, owes its inception to | 
Messrs. Fodens, Limited, of Sandbach, in 1901. The | 
first examples weighed about 7 tons unladen and had | 
the built-up pattern of steel-tyred wheels, as used 
on the large engines, but the Motor-Car Act of 1903, | 
limiting the weight to 5 tons unladen, led to a/| 
cutting-down in size all round. An example of the 
standard 5-ton “‘ Foden” wagon covering the years 
1904-1922, is illustrated in Fig. 14, fitted with cast- | 
steel wheels and rubber tyres. The engine is a| 
compound with cylinders 4 in. and 6} in. by 7 in., | 
and a working pressure of 200 lb. per square inch, 


| 











developing 24 i.h.p. There is an intermediate shaft 
driven by gearing from the crankshaft and a final 
drive by endless chain from this to the back axle. 
Steering is by worm and chain, and a pump 
and injector are fitted, the speeds being 4 miles and 
8 miles per hour. A 3-ton size, with rubber tyres, 
appeared in 1914, with a speed of 12 m.p.h. A 
number of other makers took up the building of these 
overtype vehicles, varying the details in accordance 
with their particular ideas, but retaining the main 
design. Messrs. Burrell placed the differential on 
the intermediate shaft and used two chains for the 
final drive; Messrs. R. Garrett and Sons fitted a 
superheater in the smokebox, and Messrs. Robey 
and Company adopted Ackermann steering with 
stub axles from motor-car practice. These vehicles 
attained great popularity in all kinds of industrial 
service, but a slackening of some of the legal restric- 
tions combined with great improvements in petrol- 
driven lorries and the demand for speed in transit 
have curtailed their utility considerably. An en- 
larged type appeared in 1922, with three speeds, 
Ackermann steering and more comfortable accom- 
modation for the driver and his mate, but the design 
did not lend itself to a higher speed than about 
12 m.p.h. on the average, so that the users are now 
mostly heavy haulage contractors, brewery com- 
panies, flour-millers, &c., to whom speed is not of 
the utmost importance. The increased engine power 
of the present design enables six-wheeled vehicles 
carrying up to 15 tons to be employed as in Fig. 15, 
which illustrates a modern Foden six-wheeled 
flexible wagon with a load of sugar-beet. The 
cylinders are 4} in. and 7 in. by 7 in., working 
pressure 220 Ib. per square inch, and i.h.p. 45. 

The undertype steam vehicle, which suffered from 
defective steaming ability in its early days, has 
been steadily developed and improved by Messrs. 
Sentinel Waggons, Limited, and taken up by other 
makers, including Messrs. Fodens, Limited, so that 
the modern design fitted with pneumatic tyres, can 
maintain speeds of 30 m.p.h. or more, and is thus 
still able to compete successfully with its internal- 
combustion engined rival. A variation of the 
modern overtype design, shortened and having a 
water-tank and enlarged coal bunker in place of the 
body has replaced the ordinary steam tractor to a 
considerable extent, as its greater speed enables 
longer journeys to be undertaken, whilst the provi- 
sion of a winding-drum and rope has made it popular 
with timber merchants. 

In 1911, Messrs. Marshall introduced their corru- 
gated-top firebox, followed by a corrugated tube- 
plate, giving great accessibility for cleaning out the 
boiler, owing to the absence of stay rods and the 
cumbersome bridge girders which obstructed the top 
of the firebox. Messrs. R. Garrett and Sons had 
pioneered with the corrugated crown plate 34 years 
earlier, and found that the expansion and contraction 
of the corrugations effectually dislodged any scale 
formed. As the common method of washing out 
traction-engine boilers is by pouring buckets of 
water down the filling hole and allowing it to run out 
through the mud-holes at the bottom corners of the 
firebox casing, whilst a rod or a piece of hoop-iron 
is passed through the water-spaces, these corrugated 
top plates have proved very beneficial. Some 


}owners use the small hand force-pumps recom- 


mended by the makers for cleaning out their boilers, 
but many others are satisfied with the somewhat 
primitive method mentioned above. A by-no-means 
uncommon trouble is the melting-out of the fusible- 
plug in the firebox top, sometimes due to unavoid- 
able shortage of water and sometimes to the forma- 
tion of scale or the settling of mud on top of the 
plug, keeping the water from the lead, when the plug 
will blow out with a boiler full of water. Leaky 
tubes are another source of trouble, caused by dirty 
water or by keeping the fire-hole door open for 
longer than is necessary, thus admitting cold air to 
the unprotected tube ends. Drivers will open the 
firebox door to reduce smoke, or to prevent blowing- 
off at the safety-valves, both of which are punishable 
offences under the Locomotives on Highways Acts. 
Taking into consideration the difficult conditions 
under which road-engines are worked, it is surprising 
how few accidents have att2nded their use, those 
that have occurred being mostly in their early days 
and due to carelessness of the men in charge of them 
in tampering with the safety-valves, or to unnoticed 
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corrosion of boiler plates and inexperienced repair | 


work. 

Although not strictly coming within the subject 
of this article, a reference may, in conclusion, be 
made to the petrol-tractor constructed by Messrs. 
John I. Thornycroft and Company, of Basingstoke, 
and illustrated in Fig. 7. Several references have 
been made in the above to the competition which the 
steam tractor gradually experienced, owing to the 
development of the rival petrol tractor, and the 
Thornycroft vehicle, is of interest, as illustrating an 
early stage of this competition. It does not repre- 
sent the earliest vehicle of its class, as it dates 
only from 1909, and apart from the activities of 
other makers, Messrs. Thornycroft constructed an 
earlier model in 1906. The tractor illustrated in 
Fig. 7, which was entered for the War Office trials, 
had a four-cylinder engine, running at 700 r.p.m., 
and giving 40 brake horse-power. Power was 
transmitted by a multi-dise friction clutch, carried 
on a shaft which drove the second-motion shaft 
through bevel pinions, reverse being obtained by dog 
clutches, which threw one or other of the pinions 
into gear. This second-motion shaft carried a 
sliding three-speed gear, which drove a third shaft 
in turn driving the floating axle through cast-steel 
spur gears. 








THE MOTOR YACHT * ROSAURA.’’ 


Ir may be recalled that, in 1931, Messrs. John I. 
Thornycroft and Company, Limited, Smith-square, 
London, 8.W.1, converted the cross-channel steamer 
Brighton into a private yacht for Lord Moyne. 
Unfortunately, this vessel, which was renamed the 
Roussalka, foundered on the west coast of Ireland 
when leaving Killary Bay last year. In view of the 
fact that the vessel had proved most successful and 
suitable in every way to Lord Moyne’s requirements, 
he decided to purchase the Dieppe from the Southern 
tailway Company, and to carry out a similar conver- 
sion. This work again executed by Messrs. 
Thornycroft, the designs being prepared by Mr. John H. 
Clarke, and the vessel successfully carried out her 
trials off Southampton on Monday, May 7. The 
Dieppe, which was exceedingly well known to Con- 
tinental passengers travelling via Newhaven, was built 
in 1905 by Messrs. Fairfield Shipbuilding and Engineering 
Company, Limited, Govan. Her gross tonnage was 
1,426, and her length, breadth, and depth were, 
respectively, 273-5 ft., 34-8 ft., and 13-8 ft. She was 
a triple-screw turbine vessel with the turbines direct- 
coupled to the shafts. In carrying out the conversion, 
the most noticeable alteration to the structure was the 
dropping of the main deck amidships, originally raised 
some 18 in. to make room for the boilers. The turbines 
and boilers were removed, and the vessel converted to 
twin-screw Diesel drive, the new engines being eight- 
cylinder units built by Messrs. Atlas Diesel Company, 
of Stockholm. The alterations necessitated the com- 
plete gutting of the vessel, and in several parts the 
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CONVERTED VESSEL ON TRIALS. 
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building of new watertight and oiltight bulkheads, 
with the laying of an entirely new boat deck, bridge 
deck and deck above. The accommodation for the 
captain, officers, engineers and crew is more extensive 
than on the Roussalka, due partly to the lowering of 
the main deck already referred to. A fully-equipped 
workshop has been fitted up amidships over one of the 
oil tanks. It will be evident from Fig. 1, which shows 
the vessel on her trials after the completion of the 
alterations, that the appearance has been considerably 
improved. The original two funnels have been 
replaced by a single funnel of oval section, and the 
promenade deck, which was originally enclosed, has 
been opened up and considerably extended. 

The main staterooms are located on the promenade 
deck, the officers being accommodated on the boat 
deck, with the wireless cabin amidships. The accom- 
modation on the promenade deck, commencing at the 
forward end, consists of two staterooms for guests, 
the music room with main staircase, the dining room, 
and two after staterooms, one of the latter being the 
owner’s room. The two forward staterooms, together 
with the music room and dining room, are about 
11 ft. 6 in. wide, giving a clear 8-ft. promenade on each 
side, but the two after staterooms are considerably 
wider reducing the promenade to about 4 ft. at this 
point. Each of the four staterooms communicates 
with its own separate bathroom. There are four 
further staterooms on the main deck, each again having 
its own bathroom, together with the accommodation 
for the engineers and crew. The furnishing in the 
owner's and guests’ rooms is in limed oak throughout. 
A radio gramophone set is fitted in the music room, 
with extensions to various parts of the ship. Lord 
Moyne proposes to use the vessel for long voyages, 
during which he may enter uncharted waters, and the 
equipment includes the latest type of echo sounder, 
a clear view screen on the bridge, search light, range 
finder, and other safety devices. A complete trawling 
gear, with a special form of boom for hauling in the 
trawl, instead of the usual gallows, is fitted forward. 


A large space is provided for the accommodation of 
this trawling gear, when not in use, at the after end of 


the main deck. A swimming bath is fitted aft on the 
weather deck. This is 22 ft. long by 9 ft. wide, and 
can be supplied with warm sea water up to 90 deg. F. 
if required. The Marconi short-wave transmitting 
set ensures communication with the rest of the world 
wherever the ship may be. The yacht carries 560 tons 


of oil and 283 tons of fresh water, giving a radius of 


15,000 miles without the necessity of taking in fresh 
supplies. A large frozen store chamber is provided 
for preserving food throughout the longest voyage. 
The layout of the engine room is shown in Figs. 2 
and 3, page 565. The two Diesel engines are located 
on the lines of the original outside turbines, the same 


shafts being used with an alteration in the length of 


the intermediate shafts. The central shafting has 
been removed and the opening blanked off. The 
Polar Atlas main engines are of the two-stroke type, 
and are similar to those recently fitted to the yacht 
Trenora, by Messrs. Thornycroft, except that they 
have eight cylinders. The Trenora was described in 
ENGINEERING, vol. cxxxvi, page 187 (1933). The 





, 
cylinder bore is 340 mm. (133 in.), and the piston stroke 
is 570 mm. (224% in.), and each engine is rated to 
develop 1,150 brake horse-power at 250 r.p.m. Scavenge 
air is supplied by a double-acting pump driven by the 
main engine and located at the forward end of the 
crankshaft. The pumps are balanced and the air 
supply has been arranged to reduce vibration and 
noise toa minimum. There is a separate fuel pump for 
each cylinder, driven through a special coupling which 
makes the delivery of fuel impossible, when reversing. 
until the engine is revolving in the desired direction. 
The governor operates by opening the suction valves 
of the fuel pumps. The fuel valves are of the auto- 
matic spring-loaded type. The lubricating oil is 
circulated under pressure by a pump of the gear-wheel 
type, the oil being passed through coolers and used for 
cooling the pistons, as well as for lubricating the 
principal bearings. A two-stage air compressor for 
starting and manceuvring is fitted in tandem with the 
scavenge pump, and is designed for a maximum dis- 
charge pressure of 355 lb. per square inch. When the 
receivers are fully charged, the compressor runs un- 
loaded, discharging to the scavenge-air receiver. The 
cooling water and bilge pumps are of the plunger type, 
and are driven by eccentrics from the main crankshaft. 
The thrust blocks are of the Michell type, built 
integrally with the engine, and located between the 
after end and the flywheel. The exhaust gases are 
passed through two silencers, the first being at the 
end of the horizontal branch, and the second in the 
uptake, as shown in Fig. 2. These silencers are very 
effective, the exhaust being practically unnoticeable 
from the decks. 

As shown in Figs. 2 and 3, a boiler is fitted in a stoke- 
hold immediately aft of the main engine-room. This 
boiler is of the oil-fired return tube type, and is 11 ft. 
in diameter by 10 ft. 3 in. long. It has a heating 
surface of 1,035 sq. ft. and is used for supplying steam 
for the lighting sets, pumps, steering gear, deck 
auxiliaries, ship heating and domestic services. As 
shown in Figs. 2 and 3, the auxiliary machinery in 
the engine room includes a steam-driven auxiliary air 
compressor. This is located aft of the two engines 
and can be used to replenish the starting-air bottles 
should these become exhausted. It has a capacity of 
45 cub. ft. of free air per minute at 350 Ib. per square 
inch discharge pressure. Other auxiliaries in the 
engine room are a stand-by rotary type lubricating 
pump, with a capacity of 25 tons per hour against a 
pressure of 43 lb. per square inch, and a De Laval oil 
purifier, with a capacity of 100 gallons per hour. The 
pump is driven at 300 r.p.m. through spur reduction 
gearing by an 8 h.p. electric motor, and the purifier is 
also motor driven. The auxiliaries in the boiler room 
include two Weir feed pumps, Weir oil-fuel pumps, a 
Titan oil purifier, a steam-driven ballast pump, and a 
steam-driven bilge pump. The condenser circulating 
pump has a capacity of 400 gallons per minute against 
a head of 25 ft., and is driven by a single-cylinder 
steam engine. Two electric generators are located on 
the starboard side of the boiler room, one having a 
capacity of 15 kW and the other of 74 kW. 

The vessel carries 6 boats, comprising a 20-knot 

| speed boat, a 14-knot motor fishing launch, a motor 
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dinghy, a tunny fishing boat, and 2 lifeboats, pulling , Limited, 
The two larger craft are |S.W.1. 


and sailing respectively. 


carried on Welin davits. The leading dimensions of 
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London, 


Tothill-street, 


33, Westminster, 


The Water Engineer’s Handbook and Directory.— 


the yacht have already been given, but it may be |The 1934 edition of this volume, which is described 


mentioned that the mean draught half loaded is 11 ft., 
and the full load draught is 12 ft. 6 in. The full load 
displacement is 1,970 tons, and a mean speed of 15-61 
knots was obtained on eight runs over the measured 
mile. The maximum speed attained was 16-94 knots. 








ANNUALS AND REFERENCE BOOKS. 


The Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1934.—Originally issued in 1903, this useful 
directory reaches, with the present edition, its thirty- 
second year of publication. The contents are, as 
usual, divided into a number of sections in which are 
given particulars of all the leading steamship com- 
panies, and shipbuilding, ship-repairing and marine 
engineering firms throughout the world. The names 
of the directors and principal officials of the companies 
are given, and, in the case of shipping concerns, details 
of the fleets. A supplementary section includes a list 
of societies, institutions, trade and labour federations, 
and a directory of consulting marine engineers and 
naval architects. At the end of the volume are to be 
found exhaustive indexes covering some 25,000 entries. 
Important changes in the present edition include 
alterations to the deadweight capacity and draught of 
tankers occasioned by the new load-line regulations. 
The volume comprises 800 pages, yet its handy size, 
for ready reference, has been retained. It has been 
compiled under the direction of the Editor of Ship- 
building and Shipping Record, and is published, price 
20s. net, by Messrs. The Directory Publishing Company, 





in the sub-title as the water engineer’s vade mecum 
and comprehensive guide to the water undertakings 
of the British Empire, catchment boards and drainage 
authorities of Great Britain, has recently been published 
by the proprietors of Water and Water Engineering, 
30 and 31, Furnival-street, Holborn, London, E.C.4. 
The book is divided into a number of sections, the 
first of which is a directory of water undertakings in 
England, Wales, Scotland and Ireland. The particulars 
given include the names of the chief officers, the area 
supplied, the source of supply, the character of the 
water and its treatment and distribution. The second 
section deals with waterworks statistics, including 
population and areas served, consumption, storage 
capacity, length of mains, &c. Succeeding sections 
comprise lists of water engineers and of drainage 
authorities and catchment boards, and these are 
followed by chapters on “‘ The Rainfall of 1933,”’ by Dr. 
J. Glasspoole ; “A Review of Case and Statute Law 
of 1933, as Affecting Water-Supply Undertakings,” 
by Mr. H. T. Seymour ; and ‘“‘ System of Water Rates 
and Charges,” by Mr. W. H. Parsons. Further, 
unsigned, articles are entitled, ‘‘ Bacteriology of Water,” 
and “ Review of Water Engineering. Progress in 1933.” 
Some 70 pages are devoted to hydraulic data and 
formule, and the information covers storage and 
compensation, rainfall, aqueducts, pipes and distri- 
bution, purification of water, and prime movers and 
pumps. In the overseas section are to be found 
particulars of the principal water-supply authorities 
.n Australia and Tasmania, New Zealand, Canada, 
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and South Africa. The volume is indeed a book of 
reference and directory under one cover, and in spite 
of its 360 odd pages and the multiplicity of the matters 
with which it deals, it remains of handy, one might 
almost say, of pocket size. The price is 8s. 6d. net, 
or by post 9s. 

The South American Handbook.—The 1934 edition 
of this now well-known year book and guide to the 
countries and resources of Latin-America, inclusive of 
South and Central America, Mexico, and Cuba, has been 
published by Messrs. Trade and Travel Publications, 
Limited, 14, Leadenhall-street, London, E.C.3. Rele- 
vant details are given about all the principal towns and 
physical features of each country, its government and 
constitution, the sources of its agricultural and mineral 
wealth, its coinage and measures, imports and exports, 
public debt, postal charges and transport. Advice 
for the guidance of travellers and many other details 
are included. There are also useful summarisations 
covering the whole continent, and dealing with air, 
railway, steamship, banking and insurance facilities. 
Figures relating to the production and commerce of 
each republic are furnished, and the latest figures 
procurable, given in a special section at the beginning 
of the book, indicate that a satisfactory increase of 
trade, particularly of imports, is taking place. A large- 
scale folding coloured map of South and Central 
America and numerous black and white railway maps 
are included. The price of the book is 2s. 6d. net, or 3s. 
post free. 








Moror Cars IMporTED INTO ARGENTINA.—The motor 
cars imported into Argentina during 1933 totalled 7,186. 
In addition, commercial vehicles to the number of 2,639 
were imported, 
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STEEL STRUCTURES RESEARCH. 


Ir will be remembered that in 1929 the Department 
of Scientific and Industrial Research set up a Steel 
Structures Research Committee to review existing 
methods and regulations in connection with the design 
of modern steel structures, with a view to elucidating 
obscure points and making recommendations with the 
idea of bringing regulations into line with improved 
practice. In our issue of September 18, 1931 (page 348) 
dealt with the formation of this body and the 
proposed scope of its work, following this up with a 
preliminary account of some of its work at Garston. 
The work of the committee has been prosecuted with 
vigour, and its first report, of which we gave a review 
in ENGINEERING for January 15, 1932 (page 85), showed 
that it had had considerable practical bearing. 

This week the Second Report of the Steel Structures 
Research (H.M. Stationery Office; price 
78. 6d. net) has been published and shows the thorough 
way in which the problems involved are being tackled, 
and turns to confidence the hope that before long 
empiricism in such problems as are involved may be 
for the most part, discarded. 

When the committee was first established it devoted 
itself to a complete survey of practice in association 
with the then existing knowledge obtained through 
research, and formulated a series of recommendations 
for a code of practice, for the use of structural steel 
in building, as a provisional measure, until further 
investigations had been conducted. This was accepted 
by many of the leading representative authorities, 
such as the London County Council, and it is under- 
stood that its adoption had led to a reduction of 
20 per cent. in the cost of the steelwork required for 
the type of buildings to which it related. The further 
work of which some account is given in the new report, 
may be classed under four headings : the measurement 
of strains in existing buildings; the examination of 
bolted and riveted connections; stress analysis, both 
mathematical and mechanical; and the study of new 


we 


Committee 


methods of design. The object of all the various 
investigations can be summed up as an attempt to 
develop an improved method of frame design. In 


this, the vital factor is the treatment of the connections 
between the members. The problems are simple when 
either horizontal or vertical loads act alone, but when 
both come into play together it seems to be neces- 


sary to adopt one or the other of two alternatives : 
firstly, to consider suitable bracings, such as walls, 
floors and diagonal members, which will relieve the 
beam connections of horizontal shear; or secondly, 


to evolve a modified design of the beam connections. 
Such modified designs have been prepared and their 
possible utility is being thoroughly investigated. The 
committee feel that it is important to keep in mind 
the fact that any economies resulting from modified 
treatment of connections can only be of value if they 
are not outweighted by excessive cost, due to more 
elaborate stress analysis. Work is being conducted 
in connection with the use of electric are welding for 
structural steelwork. While the possibility of dis- 
covering a non-destructive test of a welded joint has 
neglected, attention been concentrated 
on securing comparative data the strength and 
reliability of welded joints made with different elec- 
trodes under the existing state of welding technique. 
An examination is being made of the fatigue strength 
of certain typical joints. It is hoped to be able to 
prescribe the conditions under which the welding process 
can be recommended for structural steelwork. 

he report embodies contributions individual 
sections of the work, with a preliminary survey by 
Dr. R. E. Stradling calling attention to general con- 
clusions. Dr. J. F, Baker 1s responsible for ““A Note 
on the Effective Length of a Pillar forming Part of a 


has 
on 


not been 


on 


Continuous Member in a Building Frame.” In this 
he has dealt with a mathematical investigation of the 
problems involved. From this he came to the con- 


clusion that, though the true effective length of a 
symmetrically loaded pillar forming part of a con- 
tinuous member in a rigidly jointed building frame is 
influenced by many variables, it is possible, by making 
simplifying assumptions, to arrive at approximate 
values which are believed to be not 
extravagant, and dependent only on the stiffness of 
the pillar length and of the least stiff beam framing 
into the web” of the pillar length. Calculations 
showed that the extra restraint due to the torsion of 
beams framing into the “flanges” of the pillar is 
probably negligible. The variations brought about by 
changes in the beam connections have made it clear 
that any formula for use in design must take into 
account the properties of the connections, as well as 
the stiffness of the members. It very often happens 
in practice that the beams framing into the pillar on 
either side are unequally loaded, so that the resultant 
load is not axial, but eccentric. In this case the usual 
giving the maximum moment proved 


safe and too 


equations 


unwieldy, but Dr. Baker has found it is possible to 
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expand an existing graphical method so that it can be 
applied to an initially curved pillar. While but a 
part of the subject has so far been dealt with, it appears 
that in many practical cases the maximum bending 
moments in an outside stanchion occur at the ends 
of the pillar lengths, where the beams are attached. 
This being so, there is, it is stated, no reason why the 
permissible strength in the stanchion should not be 
raised to the full value allowed in the design of beams. 

Dr. Oscar Faber, through the courtesy of the 
authorities of H.M. Office of Works, has been enabled 
to conduct investigations to find the stresses in the 
steel-frame structure of the newly erected Museum of 
Practical Geology at South Kensington. He loaded 
the beams constituting the ground, first, second and 
third floors of this erection, which is practically a 
single-bay building, or one in which the stanchions at 
each end of the frame are connected to beams on one 
side only, and obtained results of great interest and 
importance. Two of tests were conducted; in 
the first the steel was bare, and in the second it was 
cased in concrete. The improved concordance found 
between the total fixity moments, as calculated and 
observed, appear to indicate that there was some 
considerable error in the usual assumptions made in 
practical calculations, when the total moment at the 
end of the beam may be divided between the upper 


sets 


and lower lengths of the stanchion in proportion to | 


the stiffnesses of the upper and lower lengths. A 
mathematical consideration of the subject revealed 
that this method was not accurate when the floors were 
differentially loaded. The results, further, showed 
that the effect of the concrete casing on the fixity was 


negligible. An examination of the observed stresses 


at the mid-span of the beams appeared to indicate | 


that the floor slabs did assist in carrying some of the 


compression, which would otherwise have been carried | 


by the top flange of the steel girders, but it did not 
seem to have any appreciable influence on the moments, 


or eccentricities, at the ends of the beam, or in the 


stanchions. 

Professor C. Batho and Dr. H. C. Rowan, of the 
University of Birmingham, have conducted “ Investiga- 
tions on Beam and Stanchion Connections.”” These 
were undertaken because it was realised that a correct 
basis for the analysis of the distribution of stresses 
in a steel frame building could only be reached, if the 
resistances of the connections to angular deformation 
were known, and that connections could only be 
designed intelligently, if the nature of the stresses and 
deformations in them were known. The _ results 
obtained proved to be of considerable importance. 
Firstly, it was found that the relationship between the 
applied moment and the angle made by the beam and the 
stanchion was not of a linear character. The change 
of angle was found to be much greater the first time the 
load was applied, than on subsequent loadings. 
tesidual deformations remained in the beams of a 
frame, when the loads were removed, and reversed 
moments were experienced at the ends of the beams. 
The rigidity of a connection, on reloading up to the 
value of the moment, which had previously been 
applied, decreased as the value of the moment was 
increased. Of the forms of connections tested, the 
split I and the combined flange and web cleat connec- 
tions were found to be the most rigid. The rigidity 
of angle cleats was increased by having double 
rivets, rather than a single row. Further, this rigidity 
with the two rows of rivets increased considerably 
with increases in the thickness of the cleats, while 
that for single row riveted cleats showed very little 
variation for the same change of conditions. Angle 
cleat connections with two rows of high tensile steel 
bolts, tightened up to a given torque, gave results 
comparing favourably with those of similar riveted 
specimens. 
the stanchions would higher than was usually 
allowed for in practice, even with the lightest of the 
Flange cleats were usually stressed 
did not 


be 


connections tested. 
beyond the yield point in practice, but this 
affect the safety of the connection under gravity 
loads. The work further showed that the weights 
of beams as ordinarily designed, were often excessive, 
and could be considerably reduced without either 
exceeding the allowable working stresses on the beams, 
or increasing the moments in the stanchions, provided 
that excessive deflections were avoided. The experi- 
mental work showed that the compression cleat closed 
in towards the stanchions under low moments. Mathe- 
matical investigation established the fact that the 
rigidity of similar connections could vary widely 
at low loads. At higher values, the extensions of the 
rivets and the yielding of the cleats led to more uniform 
behaviour. The effect of local strains in the stanchions 
upon the ffexibility of a connection was also investi- 
gated. It was found to be inconsiderable, when the 
beam was connected to the flange of the stanchion, 
but so great as often to be the factor which governed 
the rigidity of the connection, when the beam was 
connected to the web. 


rows of 


It was also shown, that the moments in | 


Investigations on bolts and bolted joints were made 
by Professor C. Batho and Mr. E. H. Bateman. These 
showed that the slipping load of joints in double shear 
with single bolts was roughly proportional to the 
torque applied in tightening the bolts. Tests on joints 
having two bolts showed that the minimum slipping 
load was not less than the sum of the minimum slipping 
loads for the separate bolts. When the plates were 
oiled or painted, the slipping load was found to be 
between one-half and two-thirds of that obtained with 
dry plates. Small creeps were noted to occur below 
the values of the slipping loads. It was found that of 
all the bolts tested, only those made of high tensile 
steel and heat treated could be tightened up sufficiently 
to give a reasonable margin of safety against slip at 
ordinary working loads, under most conditions met 
with in practice. Investigation of the rate of extension 
in bolts in relationship to the twist and the angle of 
twist was also made. The results showed that there 
was no danger of the tension on a bolt being lost during 
tightening to torques considerably beyond the yield 
point, if the material of the bolt was sufficiently 
ductile. If, in the erection of steel frames, black 
bolts with the usual clearances could be used in place 
of rivets, the process of erection would be considerably 
simplified and probably cheapened. It has not been 
|considered desirable to use them, because of the 
danger of slip taking place, and for any important 
structure in.which erection conditions made riveting 
difficult, it has been usual to specify turned and fitted 
bolts, which adds considerably to the cost. This 
work showed that it was possible to obtain bolts of high 
tensile steel, which can be tightened up sufficiently 
to prevent slipping, but to use them successfully it 
must be possible to control the torque applied in 
| tightening. Some form of torque-control spanner was 
necessary. Suitable designs for the purpose have 
| been made and descriptions of them are given. 
| Full scale tests on frames drew attention to some 
points, which were not taken into account in ordinary 
design to-day. They showed that for every type of 
beam connection so far used, however light, the stress 
| distribution under vertical or horizontal loads was 
| similar in form to that which would have been found 
lif all the joints had been perfectly rigid, but in all 
| cases where a vertical load was applied to the beams 
| the important bending stresses in the stanchions were 
| considerably less than those which would have occurred 
| had the joints been perfectly rigid. The addition of 
fitted tees to the stools appeared to have no effect on 
any of the stresses, but a most striking drop in the 
}moment induced in the stanchion occurred when 
| the top cleat of a simple stool and top cleat connection 
were removed. It was clear that a comparatively 
light beam connection was capable of transmitting a 
much heavier bending moment to the stanchion than 
was usually allowed, and that, when such connections 
were fitted, the distribution of stress was similar in form 
to that found in frames with rigid joints. There was 
room for economy to be obtained by considering the 
design of connections. It may be possible in all cases, 
except that in which the steel frame is subject to 
horizontal loads and has no other bracing than that 
supplied by the beam connections, to evolve a design 
method embodying the results of recent research, but 
not differing in principle from that now used. As far 
as the stanchions are concerned, the greatest economy 
when vertical loads alone acted would be obtained from 
the use everywhere of connections approximating as 
closely as possible to simple brackets. When horizontal 
and vertical loads have to be resisted two ways are 
open. The steel frame can be made to withstand all 
| loads by increasing the rigidity of the beam connections, 
or the beam connections can be relieved of the duty 
of transmitting wind shear, by the introduction of 
| bracing in the shape of walls, or diagonal members, 











| and so come within the class which have to support 
vertical loads only. 

The main object of the work undertaken on welded 
| joints has been to obtain definite information on the 
| reliability to be expected, if the existing technique is 
generally employed for the joints in steel-framed 
| buildings. It was hoped to do this by means of ex- 
| tensive tests, on specimens prepared by welders of a 
certain minimum standard of proficiency, using 
electrodes which produced weld metal of known 
mechanical properties. On the basis of preliminary 
investigations a series of recommendations has been 
made regarding the tests to be applied to welded 
| joints. A progress report on fatigue experiments with 
welded joints, prepared by Dr. G. A. Hankins and 
| Mr. P. L. Thorpe, of the National Physical Laboratory, 
| shows that the chief value of the results so far obtained, 
| appear to lie in the demonstration they afforded of the 
|great importance of stress concentration in welded 
| joints subjected to repeated loadings. Small blow- 
holes and inclusions, which might occur even in what 
| would be considered very good weld metal, have a 
| marked effect on the fatigue resisting properties of 
|the actual weld metal. 
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LABOUR NOTES. 


Discussine the question of electric welding on new 
ship work in the course of his address to the annual 
conference of the Federation of Engineering and Ship- 
building Trades, Mr. Will Sherwood, the president, 
said that conferences of the various unions had been 
held with a view to the organisation of strenuous 
opposition to the employers’ proposals and there had 
been stoppages with the object of maintaining the 
higher rate hitherto prevailing for this class of work. 
Many discussions had taken place with regard to the 
whole problem of dilution, and there had also been 
inter-trade union difficulties to face. It had been 
agreed, however, that in the event of any member of a 
trade union refusing to do the work of a member of 
another trade union, and being victimised, as a con- 
sequence, by the employer, united action in support 
of such member would be given by the other trade 
unions. Further, it had been decided that where the 
introduction of trainees or reductions of wages were 
resisted by the members of any trade union, the 
members of the other unions would refuse to do the 
work in dispute. No problem in the shipbuilding 
industry, Mr. Sherwood went on to say, had evoked 
wider discussion or revealed greater difficulties or 
complexities, or the need for greater unity amongst 
the unions having members employed in the industry. 
He was satisfied that greater unity of action and fixity 
of purpose in resisting the proposals of the employers 
could have been achieved within the Federation of 
Engineering and Shipbuilding Trades. Although the 
introduction of new processes seemed inevitable in 
the evolution and mechanisation of shipbuilding, the 
problem had always seemed to him to be one of wages 
and conditions, and if it were dealt with from that 
standpoint by a federated power directed towards 
that end, greater success than had yet been secured, 
would, he believed, be attained. 





The latest official report of the United Pattern- 
makers’ Association states that the number of unem- 
ployed members decreased in April from 1,398 to 1,288 
and the number of members in receipt of transitional 
benefit from 529 to 494. The total number of members 
is 10,080. 





At a meeting in London on Thursday, last week, 
between representatives of the Engineering and Allied 
Employers’ National Federation and representatives of 
the engineering trade unions, Sir Allan Smith replied 
to the claim submitted by the unions on February 15 
for a reduction of weekly working hours from 47 to 40 
‘* without loss of pay.” Dealing with the argument that 
mechanisation was largely the cause of unemployment, 
he pointed out that so far from causing unemployment, 
mechanical developments in the engineering industry 
had actually created employment. Evidence to that 
effect had been adduced, he said, in the Federation’s 
pamphlet ““ Unemployment: Its Realities and Prob- 
lems,” and it could be greatly amplified. But sufficient 
had been said, he submitted, to prove beyond question 
that in the engineering industry scientific progress and 
the evolution of machinery had in a marked degree 
contributed to the solution of the present unemploy- 
ment problem. There could be no doubt that the 
mechanical devices which had been introduced into the 
industry, and which had been in process of evolution 
ever since mechanical aids originated, had contributed 
materially to a greatly intensified output at a cheaper 
rate of production, had increased the extent and the 
area of the demand for the goods produced, and in that 
way had enabled the industry to expand to such an 
extent that its normal complement of workpeople at 
the present time was, notwithstanding the depression, 
much greater than it was before the war. 





With regard to the measure of unemployment, it 
was not correct, Sir Allan Smith said, to judge it by the | 
number of workpeople who had not been taken back | 
into the occupations which they followed before their | 
unemployment. The situation could only be gauged 
by the volume of employment, and not by the employ- 
ment history of any individual or group of individuals. | 
If an examination of recent re-employment were 
undertaken, it would probably be found that large 
numbers of the individuals who were again in employ- 
ment were not engaged in the factories, nor perhaps, | 
even in the industries, in which they were formerly 
employed. New factories and new industries were 
arising ; other industries were expanding considerably ; 
and, in point of fact, the whole area of potential em- 
ployment was becoming so much greater that the situa- | 
tion could only be measured in bulk. 


If the systematic working of short time with a corre- 
sponding reduction of weekly wages failed to create 
sie | 





employment—and the industry’s record for the past | 


year or two of acute depression showed that it had 
failed—much less, Sir Allan Smith said, would a 40- 
hours’ week, without a corresponding reduction of 
wages, create employment. The main cause of the 
recent depression in the engineering industry had been 
that its costs of production had been too high, and if 
they were now artificially made higher, there obviously 
would be a still further reduced demand for the pro- 
ducts of the industry and, therefore, less employment. 
The employers were deeply concerned at the gravity 
of the present position, and were at one with the unions 
in their desire to better it. The employers were, 
however, unable to see in what way mutual advantage 
to the industry and those engaged in it would result 
from the course proposed by the unions. On the con- 
trary, they were of the opinion that the course pro- 
posed—viz., a reduction of working hours to 40 per 
week “ without loss of pay,’’—would be to the detri- 
ment of the industry and its prospects, and would, 
meantime, retard the improvement which had appar- 
ently already begun. The employers, therefore, after 
the fullest consideration, had come to the conclusion, 
Sir Allan Smith said, that, in the interest of the 
industry and those engaged in it, the application of the 
unions could not be granted. 


In advance of the meeting at which Sir Allan Smith 
intimated the employers’ refusal to agree to the intro- 
duction of the 40-hours’ week “‘ without loss of pay,” 
the Federation circulated to the various unions a 
pamphlet containing an analysis of the case presented 
on February 15 by Mr. Little. Mr. Findlay, the general 
secretary of the United Patternmakers’ Association 
briefly refers to it in the latest issue of his organisation’s 
Trade Report. ‘‘The Engineering and Allied Em- 
ployers’ National Federation have issued,” he writes, 
“a detailed analysis of the case presented by the trade 
unions, and I need hardly say it emphasises the handi- 
caps which the industry labours under as compared 
with other industries and with Continental countries. 
After reading it through rather hurriedly, I am left 
with the impression that we are expected to think 
ourselves lucky in having fared so well, considering the 
circumstances.” 


In April, the home branch membership of the Amal- 
gamated Engineering Union increased from 172,473 
to 173,484, and the colonial branch membership from 
22,388 to 22,414. The number of members in receipt of 
sick benefit decreased from 3,195 to 3,153, and the 
number in receipt of superannuation benefit increased 
from 13,697 to 13,728. The number of members in 
receipt of donation benefit decreased from 4,143 to 
3,879, and the total number of unemployed members 
from 24,591 to 22,955. 


An editorial note in the May issue of the Amalga- 
mated Engineering Union's Journal discusses the ques- 
tion of overtime. “‘ This unnatural process of over- 
time,”’ the writer says, ‘‘ which is being carried on by 
many employers throughout the country, should cause 
members to seriously consider their position. It must 
be realised that our union has entered into agreements, 
providing for shift systems to be introduced wherever 
possible when there is an abundance of work in a given 
factory. It is appreciated that in some instances over- 
time cannot be avoided, especially upon maintenance 
work, but the everlasting story of completion dates 
and the necessity for practically ‘ systematic overtime ’ 
is deplorable. Recently, it has come to our notice that 
members -of this union in a certain district were called 
upon to work overtime upon the plea of ‘ delivery 
dates ’ and representation was made to the employers 
for an arrangement of the work so as to employ more 
men. These efforts did not meet with success. It was 
ultimately ascertained that although the ‘ delivery 
date ’ plea was pressed, the work in question remained 
upon the floor of the workshop for some considerable 
time after the ‘delivery date’ had expired. This 
system is pernicious and needs removing. The organisa- 
tion must be strengthened so as to combat such 
deprivation of unemployed engin 
hood.” 


According to the Berlin correspondent of the Man- 
chester Guardian, a reduction of 190,000 in the number 
of German unemployed is shown in the official figures for 
April. The total number of unemployed is now given as 
2,609,000. In March, a reduction of 570,000 was 
shown, so that in two months, according to the official 
figures, the total has been reduced by over 750,000. 


At one of its meetings in Lucerne last week, the 
Textile Workers’ International discussed, among 
other subjects, the question of the 40-hour week. There 





eers of their liveli- | Economy. It will be appointed by the 








was no difference of opinion as to the desirability of 
the shorter week, but, a special correspondent of the 
Manchester Guardian says, some of the speakers, notably 
Mr. Andrew Naesmith (Lancashire), insisted that it 
could be arrived at only by international agreement. 
Mr. Naesmith also said that in the Japanese textile indus- 
try, the machines, thanks to the shift system, were work- 
ing 120 hours a week and 28 days a month, and that, in 
these circumstances, Lancashire could not hold its 
own against Japan. ‘One would have expected,” 
the correspondent goes on to say, “ some conclusion to 
be drawn, such as the desirability of an agreement 
between European countries to prohibit imports of 
Japanese textile goods, but there is a marked disinclina- 
tion on the part of this Congress to deal with the 
Japanese problem. It is rumoured that discussion of 
that. problem by the Congress has been discouraged 
in high trade union quarters. Yet Japan is the crux 
of the whole matter, and unless the textile workers have 
some definite policy in regard to Japan they are un- 
likely to get much farther.” 


The weekly organ of the International Labour Office 
at Geneva, quoting Jnvestia and Pravda, states that the 
Council of People’s Commissaries of the Soviet Union 
issued an Order, on March 13, requiring the Governments 
of the autonomous republics and the district executive 
committees to investigate, during September and 
October, the enforcement of compulsory primary 
education for children between the ages of eight and 
eleven, which was introduced in the towns in 1933, and 
to take all possible measures to render compulsory 
primary education universal. The Seventeenth 
Congress of the Communist Party further decided to 
introduce compulsory technical training in country 
schools. 


The State Planning Commission and the Commis- 
sariats of Education and Finance of the Russian Federa- 
tion are preparing a plan for the introduction of com- 
pulsory training in the seven-year schools in all the 
autonomous republics, provinces and districts, to 
ensure that all children leaving primary schools in the 
towns and industrial villages shall be admitted to the 
seven-year secondary schools during the school year 
1935-1936, and that those leaving primary schools in 
the country shall be admitted to secondary schools 
during the school year 1937-1938. Parents, whose 
children attend the three highest classes of secondary 
schools in the country during the school year 1933-34, 
are required to leave their children at school until they 
have completed the seven-year course. 





Under the terms on which the recent labour troubles 
in Denmark have been composed, all the collective 
agreements that had been denounced are prolonged 
unchanged for one year from the date of expiry. The 
old wage-rates thus remain unaltered, though the 
employers obtain the right to apply time rates in the 
building industry in rural areas, subject to certain 
exceptions. On the other hand, the members of the 
Employers’ Federation have received a guarantee that 
unorganised employers will no longer be able to under- 
cut them by paying lower wages. The Confederation of 
Trade Unions have undertaken to prevent its members 
from working for unorganised employers on terms less 
favourable than those laid down in the agreement for 
the industry or occupation concerned. It is further 
agreed that if in any trade the parties so desire, a com- 
mittee shall be appointed, consisting of a representative 
of each of the two central organisations, with a chairman 
appointed by the Permanent Arbitration Court, to 
consider any dispute arising out of forms of competition 
which are considered “ unfair.” 


A Greek Decree of March 9 defines the composition 


land powers of the Labour Council, which is to be 
| attached to the Ministry of National Economy. 


The 
Labour Council will be attached to the Department of 


| Labour and Social Welfare of the Ministry of National 


Minister, and will 
consist of four high officials of the Ministry, two pro- 
fessors, three representatives of the employers, and three 
representatives of the workers. The representatives of 
employers and workers will be selected by the Minister 
from a list submitted to him by the most represen- 
tative organisations. The Labour Council will be re- 
quired to give its views on proposed Bills and Decrees 
relating to the regulation of labour, hygiene and safety, 


| conditions in workplaces, and improvement of the living 


and working conditions of the workers. It will also 
advise the administration on all such questions. At 
the request of the Minister it will investigate any 
matters that have any connection with relations 
between employers and workers, and will give a 
reasoned statement of its views. 
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HIGH-SPEED RAIL-CAR FOR THE. 
FRENCH STATE RAILWAY. | 


CONSIDERABLE developments are taking place on the 
Continent in connection with the use of high-speed | 
rail-cars for passenger transport. Much of this work | 
has been done in France, and in the annexed Figs. 1 
to 5, we illustrate the rail-car supplied to the Chemin 
de Fer de |’Etat by Messrs. Ettore Bugatti Automobiles, 
of Molsheim, Bas-Rhin, France. The car has been 
operating between Paris and Deauville, covering the 
distance between them in two hours. A view of the car 
is given in Fig. 1. It is of the same external dimensions 
as the standard coaches of the International Sleeping 
Car Company, the overall length being 23-16 m. 
(76 ft.) and the width 2-836 m. (9 ft. 4in.). The height 
inside is 2 m. (6 ft. 7 in.). The body is of streamline 
form, particular attention having been paid to the 
reduction of the eddy-current effects which arise when 
the car is passing obstacles or buildings along the line, 
or is passing another train. Wind tunnel investigations, 
which were carried out in connection with the design, 
illustrated the very considerable differences which 
exist between the conditions on the road and the con- 
ditions in the tunnel. This applies particularly to the 
effect of side wind, which is usually present in practice, 
and to the eddies produced by the rotation of the wheels. 

The engine compartment and driver’s cab are situated 
in the centre of the car, the roof of the cab being raised 
above the general roof level so that the driver has a 
clear view in all directions. This centre section also 
contains the lavatories and luggage compartment. 
The greater part of the length of the body at each end is 
covered by the passenger compartments, which are 
fitted with tip-over seats and have large windows, 
both at the sides and in the streamlined ends. 
Accommodation is arranged for 46 passengers, but the 
space available allows of alternative seating arrange- 
ments for either 58 or 80 passengers. The body is 
made up of five sections bolted together and insulated 
one from the other by rubber joints. The sections are of 
light steel construction, welded throughout. The whole 
body rests on a number of spherical pivots, the sockets 
being fixed to the underframe. Fan ventilation is 
provided, outside air being distributed through ducts 
under the seats. In cold weather the air is passed over 
the engine radiators before distribution. 

The car is carried on two eight-wheel bogies, placed 
near the ends. The two inner axles are in each case 
driven through long transmission shafts from the 
engines. The outer wheels are trailers, the axles being 
fixed. The wheels, which are of the railway type with 
steel tyres, are 0-71 m. (28in.) in diameter. The tyres 
are secured by means of bolted flanges with rubber 
insulation between the flange and the wheel to absorb 
shocks and damp vibrations. Rubber rings are also 
inserted between the tyres and the bodies of the wheels. 
Brake drums are provided on all wheels. A general 
view of one of the bogies is given in Fig. 2. Each end 
of the underframe is supported on two laminated 
springs which rest on sliding pieces fixed to the bogie. 
Rubber blocks are interposed to absorb vibrations. 
The pivot on the bogie serves as a connecting link 
between the bogie and the frame of the car and does not 
form part of the frame suspension. The pivot is carried 
by a plunger which floats in an oil-filled cylinder, the 
cylinder being insulated from the bogie by rubber 
blocks. The members of which the bogie is built up 
are so arranged that if, owing to unevenness in the 
track, one of the wheels is displaced through a vertical 
height A, the pivot is displaced only by an amount 
equal to }A. The effect, greatly exaggerated, is illus- 
trated in Figs. 3 and 4. The design is also such that the 
inner axles may be displaced as shown in Fig. 5, with 
reference to the outer, so that the lateral displacement of 
the bogie pivot, when rounding curves, is much reduced. 

The car is driven by four eight-cylinder Royal- 
Bugatti engines, each rated at 200 h.p. to 220h.p. The 
cylinders, which are in line, are 125 mm. in diameter, the 
stroke being 130 mm. Each cylinder has one exhaust 
and two admission valves. The crankshaft is carried in 
nine main bearings. The engines are arranged parallel 
to each other and at right angles to the centre line of the 
ear. Each engine drives a transmission gear through a 
clutch, and the clutches can cither be operated inde- 
pendently or by a common control lever. Control levers 
are also provided for the gears, with forward, reverse 
and stop positions, Normally the driving wheels in 
each bogie are connected to two engines, but if desired 
any engine can be used separately, and the car may be 
propelled by one, two, three, or four engines. Special 
reduction gears for use during shunting are incor- 
porated for two of the engines. Connection from the 
gear boxes to the bogies is by long transmission shafts 
through flexible couplings, the final drive being by 
bevel gearing. The Ceokes can be operated either by 
compressed air or by hand. The fuel tanks, located 
under the frame of the car, have a capacity of 500 litres. 

The car, which weighs 23 tons, was originally de- 
signed for a speed of 150 km. an hour (94 miles an hour), 
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PROPELLING MACHINERY OF S:S. 
‘** ARCWEAR”’ AND ‘* ARCTEES.” 





: 

< ELSEWHERE in this issue will be found a discussion 

(4405.c) ENGINEZEING” of the Arcform ship, of which three have already been 
constructed, and the first, S.S. Arcwear, has now been 


sufficiently long in service to yield data to substantiate 
the claims made for the superior economy of this method 
of ship construction over the more conventional box- 
shaped hull, The propelling machinery, while con- 
forming generally to modern steam practice, also has 
certain novel features tending to economy in running 
and giving it unusual interest. A brief account of it 
is, therefore, here given. The vessels are propelled 


but during the trials, speeds of 180 km. an hour were 
attained without difficulty, the car running smoothly | 
and without vibration even at the highest speeds, In | 
the course of extensive tests, the braking arrangements 
proved satisfactory in every way, the car being pulled 
up in 700 m. when travelling at 150 km. anhour. It was 
considered possible that this distance would be im- 
proved on when the driver had had more experience. 
In view of the success of the vehicle on the Deauville- | by a single serew driven by a set of triple-expansion 
Paris services, the Chemin de Fer de L’ Etat have placed | engines. These, as shown in the illustration, Fig. 2, 
orders for a further number of similar vehicles, with | opposite, are of the open-fronted type, that is, the 
which it is proposed to run a number of special express crossheads have slides on the back columns only, and, 
with the boilers, were supplied by Messrs. The North 
| Eastern Marine Engineering Company, Limited. The 
a ; high-pressure cylinder is 214 in. in diameter, the inter- 
the 4 ond Stee! Testioute wihen i py A omen, 3. | mediate pressure cylinder 37 in. in diameter and the 
the time for the annual dinner of the Institute, to be held low-pressure cylinder 62 in. in diameter, the stroke being 
» , ’ : 42in. The working pressure is 220 lb. per square inch, 

on May 31 at the Connaught Rooms, Great Queen-street, , £ Pp I 1 - 
London, W.C.2, is 7.30 for 8 p.m., and not 7 for 7.30 p.m., | the steam being superheated to a temperature of 630 
deg. F. The engines developed 1,750 i.h.p. on the trials. 


services on main lines, 
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MESSRS. THE NORTH EASTERN MARINE ENGINEERING COMPANY, LIMITED, WALLSEND-ON-TYNE. 





“aft 


a 


Pes se 


ao 








Fie. 1. Mary anp Avuximiary Borers. 














Fie, 2. Matn Enatnes. 


The most unusual feature apparent in the illustration; wiper arm. Instead of the conventional valve spindle, 
is the valve arrangement of the high-pressure cylinder. | however, a spindle attached to the valve crosshead 
The valve gear is the usual Stephenson type with | at one end and, by a short connecting rod, to a crank 
double-bar links and a “ linking-up ” slide on the! on a transverse shaft at the other, actuates four cams. 








The actual valve spindles are operated by these cams, 
there being separate double-beat poppet valves for the 
top and bottom steam inlets and top and bottom 
exhausts, respectively. This arrangement naturally 
reduces cylinder clearance by shortening the cylinder 
ports and enables the points of compression and 
release to be determined independently of the point 
of cut-off, both these features, as is well known, con- 
ducing to economy in working. The cams are so 
shaped that they open and close the valves quickly, 
but allow these to come to rest on their seats gently. 
Wear on the seats is therefore practically negligible, 
while a much greater degree of steam-tightness is 
obtained than would be possible with a slide or piston 
valve under the same conditions of pressure and tem- 
perature. The valve spindles work in long cast-iron 
| bushes without packing so that they can run for long 
| periods without attention. The intermediate pressure 
valve is of the Martin and Andrews’ balanced type 
and the low-pressure valve is of the ordinary flat 
double-ported type. 

The condenser occupies the usual position at the 
rear of the back columns. It is of pear-shaped cross- 
section and is constructed of steel plates. The circu- 
lating water is supplied by an independent centrifugal 
pump driven by an enclosed forced-lubrication type 
steam engine. The discharge pipe is 10 in. in diameter 
and the pump has a capacity of 1,600 gallons per 
minute, The flow through the condenser is arranged 
so that the incoming steam meets the hottest water 
first. The designed vacuum is 26 in. with a sea-water 
temperature of 80 deg. F. The air pump and two 
bilge pumps are driven by a lever from the low-pressure 
crosshead. The main regulating valve is of balanced 
type and is made of *‘ Lanz Perlit” iron, with special 
metal fittings. The reversing gear is of the “ all- 
round” type, with locking gear. The high-pressure 
cylinder liner, and certain other parts are of Lanz 
Perlit iron, roller finished to ensure a smooth-working 
finish. The piston rods are of a special hard-wearing 
steel, selected in order to ensure long life before ro- 
— becomes necessary. The turning gear can 

operated either by hand or by a reversible steam 
engine. In view of the high temperatures involved, 
both lagging and lubrication have received detailed 
attention. Oil is conveyed direct to the internal work- 
ing surfaces, and the cylinder-oil consumption is thus 
stated to be reduced to one half that necessary with the 
more conventional arrangement, the reduced amount, 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
|of the undermentioned tenders, the closing 
| which are given. Further details may be obtained on 
application to the pe the reference numbers 
| appended being quoted in all cases. 
| Track Traverser.—The supply of one electrically-driven 
| 150-ton single-track traverser. The South African Rail- 


The thrust block is of the single-collar Michell type. 
The propeller is of solid bronze with a stream-lined 
boss and a cone fitted over the shaft nut. It was 
supplied by Messrs. Manganese Bronze and Brass 
Company, Limited, London. A model was tested, 
in conjunction with the hull, at the National Physical 
Laboratory, and the propulsive efficiency is high. 
Steam is supplied to the main engines from two single- 


ended, three-furnace cylindrical boilers, each 13 ft. 6 in. | ways and Harbours Administration, Johannesburg ; 
in diameter by 11 ft. 6 in. long. These are shown in | May 28. (Ref. No. A.Y. 12,368.) 


Electric. Lamps.—The supply of electric lamps as 
| required for the twelve months commencing September I, 
1934. The Johannesburg Municipality; June 14. 
(Ref. No. A.Y. 12,369.) 

Electric Road-Traffic Signals.—The supply of three 
sets of vehicle-actuated electrically-operated road-traffic 
signals, and three sets of fixed time-interval signals. The 
Johannesburg Municipality ; June 14. (Ref. No. A.Y. 
12,370.) 

Fire Pumps.—The supply of three centrifugal crude- 
oil engine-driven pumping sets mounted on carriages for 
fire-extinguishing and other pu at Atf, Belqas, and 
Seru pumping stations. The Egyptian Ministry of Public 
Works (Mechanical and Electrical Department), Cairo ; 
June 16. (Ref. No. G.Y. 13,791.) 

Tubes and Fittings.—The supply of black and gal- 
vanised wrought-iron and mild-steel pipes of gas quality 
from }-in. to 6-in. diameter, of water quality from }-in. 
to 4-in. diameter, and of steam quality from }-in. to 
4-in. diameter, also wrought-iron 
but painted red on the outside. The Indian Stores 
Department, Simla. June 12. (Ref. No. G.Y. 13,795.) 

Pump.—The supply of an electrically-driven vertical- 
— type pump of a —— of 650 litres per second. 
he “gyPtian Ministry of the Interior, Cairo; June 11. 
No. G.Y. 13,794.) 


Fig. 1, page 569. Between them isa two-furnace auxili- 
ary boiler 12 ft. in diameter by 10 ft. 6 in. long. It will be 
apparent that the main boilers are fitted with Howden’s | 
forced-draught apparatus. The air heaters are of the 
turbulent flow type, and the inlet trunk to the forced- 
draught fan is kept well out of the way of dust, &e., | 
to enable clean air to be supplied. The auxiliary 
boiler is arranged for natural draught. All three | 
boilers have the same working pressure, viz., 220 Ib. | 
per square inch, so that the auxiliary boiler can be} 
connected, if desired, up to the main engines. The | 
main boilers have smoke-tube superheaters. A 
Diamond soot blower is fitted at the back of each 
combustion chamber, and soot blowers are also fitted 
in the smoke boxes for the air heaters. All the blowers 
use superheated steam. A somewhat unusual pipe 
arrangement is adopted, the regulating valves being 
grouped together on the engine-room side of the cross 
bulkhead, so that proper temperature control, &c., 
may be effected from the engine room. Separators 
are provided on the main steam outlets. Superheated 
steam is used for driving the forced-draught fan engine, 
the centrifugal pump, the generating set and the steering 
engine. The remaining auxiliaries take saturated 
steam. 

The auxiliary machinery consists of the following: 
Two Weir feed pumps 6 in. by 8} in. by 18 in., each 
capable of providing all the feed water at maximum Ministry of Public Works, Cairo ; e 26. (Ref. No. 
power. One ballast pump, 10 in. by 9 in. by 24 in., | G.Y. 13,796.) 
capable of dealing with 170 tons of water per hour. Street-Lighting Poles-—The supply of 21 ornamental 
One auxiliary feed and general service pump, 4 in. by | street-lighting poles fitted with ornamental lighting 
6 in. by 12 in. These two pumps have also been | units. he City of Johannesburg; June 21. (Ref. No. 
supplied by Messrs. G. and J. Weir, Limited, Glasgow. | G.Y. 13,801.) 

One evaporator of 15 tons capacity, one primary ex- Electric Lighting Installation.—The supply of electric 
haust-steam feed heater and one secondary live, or bled, material required in connection with the installation of 


steam heater connected in series, and supplied by Messrs. | ® distribution substation, transmission lines, and under- 
; i and overhead electric networks, at Toukh. The 


| (Ref. 


pipes, 1 in., 1} in., 1} in., and 2 in. in diameter, soldering 

tin, bronze, white metal, and lead blocks, and 15 mm., 

30 mm., and 40 mm. diameter 7 The Egyptian 
un 





The North Eastern Marine Engineering C any, | ground : 
Sunderland , ne “ North KE t ue 3 : —% sien hed | agyption Ministry of the Interior, Cairo; June 14. 
D and, Vv orth BMastern gravitation feed. | (Re ' No. A.Y. 12,371.) 


water filter with automatic float gear for controlling 
the output of the independent feed pumps. One oil 
interceptor on the auxiliary steam range. One steam 
ash hoist with a 4 in. by 44 in. engine. One winch 
condenser of 500 sq. ft. heating surface. Of the aux- 
iliaries previously referred to, the centrifugal circulating | 
water pump was supplied by Messrs. Davie and Horne, 
Limited, Johnstone, the fan and engine by Messrs. J. 
Howden and Company, Limited, Glasgow. The whole 
installation is an excellent example of modern marine 
steam enginecring practice. 


Stationary Battery.—The supply of a stationary battery 
of 120 cells with a capacity of 450 ampere hours. The 
South African Government Supplies Board, Pretoria ; 
| June 15. (Ref. No. A.Y. 12,373.) 

Low-Tension Switchgear.—The supply of a four-unit 
and a seven-unit metal-clad low-tension alternating- 
current switchboard. The Johannesburg Municipality ; 
June 14. (Ref. No. A.Y. 12,374.) 

Switchboard Cubicles.—The supply of six three-phase, 
drop-down type switchboard cubicles. he Johannes- 
burg Municipality ; June 14. (Ref. No. A.Y. 12,375.) 

Coal.—The supply of 50,000 tons of locomotive coal. 
The Lithuanian Ministry of Communications. Tenders 
to be presented in London; May 30. (Ref. No. B.Y. 
7,807.) 

Bridge Steelwork.—The supply of steel superstructures 
for nine railway viaducts. he Viacao Ferrea do Rio 
Grande do Sul, Brazil ; June 26. (Ref. No. G.Y. 13,802.) 

Lead.—The supply of 1,000 metric tons of 99-9 per 
cent. purity lead in ingots. The Argentine Department | 
of Sanitary Works, Buenos Aires; June 4. (Ref. No. | 


G.Y. 13,808.) 


PERSONAL. 

Messrs. B.E Parents, Limrrep, Gorst-road, Park | 
Royal, London, N.W.10, inform us that the growing 
demand for their products has necessitated the building 
of a new bay at their works. The additional space thus 
afforded brings the total floor area up to 25,600 aq. ft. 


N 


Messrs. ALrrep Hernert, Limrrep, Coventry, have | 
been appointed sole selling agents in the United Kingdom 
and the Irish Free State for the complete range of the 


Tar Sprayers.—The supply and delivery of 15 horse- 





- -_ Boye — “ye oan Yaa wade 3 a of | drawn tar sprayers of 1,000-litre capacity. The Greek 
cone-pulley machines in six sizes, from 12 in. to 24 in.,| winister of Communications, Athens; June 4. (Ref. 
and geared-head machines in five sizes, from 14 in. to No. G.Y. 13,810.) ‘ } 
24 in. swing. Some of the machines are available for|~ ~ a : | 
demonstration at the firm's Coventry works. | 

Mr. H. L. Setronent, H.M. Trade Commissioner at Metals and Scrap.—A firm of iron and stee! merchants | 
Melbourne, and Mr. F. W. Frevp, C.M.G., H.M. Senior |" Osaka, Japan, desires to purchase steel plates and | 


sheets, angles and joists, scrap iron and steel, scrap | 
late scrap from the 
803.) 


I'rade Commissioner in Canada, will be available at 
the Department of Overseas Trade, for the purpose of 
interviewing persons interested in the export of United 
Kingdom goods to Australia and Canada, respectively, | 
the former from May 23 to 30, and the latter from | 
June 5 to 12, after which they will both visit industrial 
centres in the provinces Firms desiring interviews 
should communicate with the Department at 35, Old 
Queen-street, London, 8."V.1, quoting reference No. | 
12,024/1934 in the case of tir. Setchell, and 11,952/19364 | 
in that of Mr. Field. 


rails, and brass, aluminium, and tin 


United Kingdom. (Ref. No. G.Y. 1 
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LecTURES ON REFRIGERATION.—At the request of the| Register of Ships. 1890-1934. Glasgow : Offices of 
president of the British Association of Refrigeration,| Corporation. 
arrangements have been made for a second refresher | Mineral Deposits. By Hewny Lovuts. London: Ernest | 
course on the biological aspects of refri Benn, Limited. [Price 30s. net. 


eration and other 
methods of food preservation, to be held at the Low- 
Temperature Research Station, Cambridge, for one week, 
commencing July 23. <A fee of 30s. for the whole course 
will be charged. and as numbers will have to be limited | Der Grundbau. Vol. III. Part 6. Berlin: 
to 30, those wishing to attend should notify Mr. J. Ray-| Ernst und Sohn. [Price 4-60 marks.] 

mond, honorary secretary of the British Association of | The Progress of Science. An Account of Recent Funda- 
Refrigeration, Empire House, St. Martin's le Grand,| mental Researches in Physics, Chemistry and we le 
London, E.C.1, as soon as possible. Details of the By J. G. Crowrner. London: Kegan Paul, Trench, 
Trubner and Company, Limited. [Price 12s. 6d. net.) | 


Notes on Cement and Rein 
Sheffield: Sir W. C. Levy and Company (Sheffield 
Telegraph), Limited. [Price 7s. 6d. net.) 

Wilhelm 


lectures to be given will be announced in due course. 


dates of 


ttings ungalvanised, 


Galvanised Pipes, &c.—The supply of galvanised iron | 


‘oncrete. London and | prod 





CONTRACTS. 


Messrs. Toe Enouisn Evectric Company, Liwrep 
Stafford, have been awarded by the City of Leeds Ek 
tricity Supply Department, the biennial contract for 
the supply of metal-clad, compound-filled switchgear. 
The contract covers the exclusive supply for the next 
two years of switchgear of this type, with rupturing 
capacity ranging from 100,000 kVA up to, and including, 
350,000 kVA, as required by the Supply Department for 
installation throughout the area under its control. 

Messrs. THE Bristo: AEROPLANE CoMPANY, Limirep, 
Filton, Bristol, have received a contract from the Finnish 
Government for the supply of a number of Bristol Bulldog 
Mark IV, single-seater fighters, fitted with Bristo! 
Mercury engines. 

Messrs. Rar Braxes, Limirep, 515, Australia House, 
London, W.C.2, have received a contract to supply and 
install four rail brakes of the Froelich type, together with 
the necessary power and control equipment, at the 
inwards marshalling yard, Hull, of the London and 
North Eastern Railway Company. All the materials 
for the contract, we are informed, will be of British 
manufacture. 

Messrs. THE HorrmManN MANUFACTURING COMPANY, 
| Lrurrep, Chelmsford, have received a contract from the 
| Transport Committee of the Corporation of Glasgow in 
}connection with their tramway-car re-conditioning 
scheme. The contract covers the supply of 500 Hoffmann 
| roller-bearing tramway-axle boxes and indicates that 
| those already in use have given satisfaction. 

Messrs. THe Brush EvectricaL ENGINEERING Com 
|Pany, Liurrep, Falcon Works, Loughborough, have 
|obtained an order for three sets, each of two large 
| Diesel engines, to drive refrigerating plant on three new 
| vessels being built by Messrs. Harland and Wolff, Limited, 
| for the Blue Star Lime. The engines will be of the four 
| cylinder, horizontally-opposed pistons, totally-enclosed, 
| fully forced lubricated pattern. 
| Messrs. Tae British THomson-Hovuston Company, 
| Limrrep, Rugby, following upon the contract recently 
| received for 26 electric control equipments and motor 
|driven compressors for the London Electric Railway, 
have secured another order from the London Passenge1 
| Transport Board for 325 sets of relays, contactors, 
| resistances, &c. These equipments are being supplied 
in order to convert the present control gear, fitted to 
motor coaches equipped with straight field motors, to 
|make them suitable for the control of shunt field 
motors. 

Messrs. Davy Broruers, Liurrep, Park Iron Works, 
| Sheffield, have some important orders for rolling-mill 
|machinery in hand. These include six three-high hot 
sheet mills, two cold sheet mills, a complete two-train 
merchant-mill plant, a large reversing sheet roughing 
mill, two finishing mills for special steel sheets, and two 
large three-high mills for the non-ferrous metal industry. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrIppLEsBRovuGH, Wednesday. 

The Cleveland Iron Trade.—There is little marketable 
| pig-iron, and expansion of demand could not easily be 
|met. The restricted make is virtually absorbed by 
| current needs, and the iron lying at the blast-furnaces 
is sold. Producers are thus in a very strong position. 
| Overseas business continues light, and is possible only 
by making substantial price concessions; but as makers 
find a ready home market for their output, they are not 
keen to sell to customers abroad on the terms obtainable. 
Business with consumers in Scotland continues, and 
deliveries to firms beyond the Tweed are maintained, 
while more iron is going into use at local works than for 
quite a long time, and home buyers at a distance are still 
in the market. Export quotations are as irregular as 
ever, but fixed delivery prices are still rigidly adhered 
to on the basis of No. 3 g.m.b. at 67s. 6d. for consumption 
on Tees-side, 69¢. 6d. for supply to North of England 
areas beyond the Middlesbrough zone, 67s. 3d. Falkirk, 
and 70s. 3d. Glasgow. 

Hematite.—In the East Coast hematite branch also 
transactions with firms abroad are confined to narrow 
limits. In addition to other obstacles to overseas trade, 
Continental hematite is offered freely at comparatively 
very low rates in overseas markets. Stocks of Tees-side 
makers are much depleted, and are largely owned by 
merchants and consumers. [ronmasters are well sold 
to the end of next month and have substantial contracts 
made for delivery up to the end of the year. Tees-side 
ww Sy are taking steadily increasing supplies, 
as are a customers in the Sheffield and Midland 
districts. Prices are ruled by No. 1 quality at 68s. 
delivered here, 74s. to 77s. delivered to various parts of 
Yorkshire, 70s. delivered Northumberland and Durham, 
and 75s. delivered Scotland. 

Foreign Ore.—Demand for foreign ore is still light, 

ee, but the attitude 
178. 


consumers having little occasion to 
of sellers is firmer than of late. For best rubio 
is asked, c.i.f. Tees. 

Blast-Furnace Coke.—Increase in local consumption of 
Durham blast-furnace coke is fully met by enlarged 
juction. Demand is expected to improve over the 
second half of the year, and sellers are not keen to ente! 
into extensive forward contracts on terms at present 
named, which are at the equivalent of good medium 
qualities at 20s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished 
finished iron and steel quotations are well upheld. 
Aggregate tonnage output is heavy. Semi-finished steel 
makers are busily employed, and manufacturers 0! 


and 
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constructional steel have a lot of work on hand, while 
producers of railway material have substantial contracts 
to execute. More orders for shipbuilding requisites 
would be very welcome. Home orders for sheets are 
coming forward fairly well, but the demand from abroad 
is still very quiet. Principal market priees stand :— 
Common iron bars, 91. 12s. 6d.; best bars, 101. 28. 6d. ; 
double best bars, 101. 12s. 6d. ; treble best bars, 111. 2s.6d.; 
packing (parallel), 8/.; packing (tapered), 10/.; steel 
billets (soft), 51. 128. 6d. ; steel billets (medium), 71. 2s. 6d.; 
steel billets (hard), 7/1. 12s. 6d.; iron and steel rivets, 
lll. 108.; steel ship plates, 8/. 15s.; steel angles, 
8l. Ts. 6d. ; steel joists, 81. 15s.; heavy sections of steel 
rails, 8l. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots; fish plates, 12/. 10s.; black sheets 
(No. 24 gauge), 101. 10s. for delivery to home customers, 
and 91. 5s. f.0.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge), 131. for delivery to 
home customers, and 111. 5s. fob. for shipment overseas. 

Scrap.—Several kinds of scrap are selling rather 
readily and are stronger in price. For heavy cast-iron 
50s. 1s a minimum figure, and there are buyers of 
machinery metal at 53s., while heavy steel commands 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—Although a few replacement orders 
are now being negotiated, nothing in the way of a general 
buying movement is expected in the North-Western 
area until well after the Whitsuntide vacation. The 
absence of new contracts in any number, however, is 
not regarded with alarm by producers, for, under existing 
commitments, deliveries into consumption continue well 
above the level of the corresponding period of last year. 
One leading maker, indeed, reports that deliveries over 
the first four months of this year are more than 50 per 
cent. greater than those of the same months of 1933. 
At present, light-castings manufacturers are taking 
considerably increased quantities, and machine-tool 
manufacturers and makers of certain ty of spinning 
machinery are also making improved calls. The heavy 
electrical-engineering industry, too, is making heavier 
demands for materials of various kinds. Little expansion 
is reported in business in heavy steels, but steady move- 
ment continues in special alloy steels and in most of the 
lighter descriptions. A new company, Messrs. Ferro- 
Alloys and Metals, Limited, has been formed, it is stated, 
to re-open idle ironworks at Glossop for the manufacture 
of special castings. It is expected that production will 
be commenced early in July. 

Motor-Vehicle and Electrical Orders.—The motor- 
vehicle and electrical-plant manufacturing industries 
continue the bright spots in local heavy industrial circles, 
and further useful orders have accrued recently. Messrs. 
Walker Brothers (Wigan), Limited, Pagefield Ironworks, 
Wigan, have obtained a contract, valued at approximately 
23,0001., for ten refuse-collecting vehicles fitted with 
Diesel engines, and 40 containers, for the Liverpool 
Corporation. Messrs. Leyland Motors, Limited, Leyland, 
near Preston, and Messrs. Crossley Motors, Limited, 
Gorton, Manchester, have also substantial orders on 
their books for passenger and public-utility vehicles for 
a number of leading municipalities. One contract 
recently placed with the Leyland firm is for ten six- 
wheeled chassis required by the Sheffield Corporation 
[ransport Department. The same Corporation has 
placed an order with Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Manchester, 
for 60 traction motors. Another recent order obtained 
by this concern is for three 10-ton battery locomotives 
required by Messrs. Barber, Walker and Company, 
Limited, Eastwood, Nottinghamshire, for use at their 
Harworth Colliery. 











NOTES FROM THE NORTH. 


Gtascow, Wednesday. 

Scottish Steel Trade.—No change can be noted this 
week in the state of the Scottish steel trade, but there 
are enough orders on hand to prevent any slackening off 
in the matter of production—for the present, at any rate. 
New bookings, however, are not very plentiful, but 
makers are very hopeful that shipowners will soon in 
the market again for new tonnage so long as costs remain 
low, as current prices of material are considered to be just 
bout rock bottom. The home trade is still the main 
source of business, as export orders are few and far 
between. In the black-steel sheet trade conditions have 
not varied very much, and the bulk of to-day’s output is 
for home consumption, as the competition from Conti- 
nental makers is so keen that much difficulty is being 
experienced in securing orders for the overseas markets. 
Prices are without change and are as follows :—Boiler 
plates, 91. per ton ; ship plates, 81. 15s. per ton ; sections, 
8/. 7s. 6d. per ton ; black-eteel sheets, } in., 81. 10s. 
per ton, and No. 24 gauge, in minimum 4-ton lots, 
10l. 108. per ton ; oul galvanised corrugated sheets, 
No. 24 auge, 13/. per ton, in minimum 4-ton lots, all 
lelive at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland have not shown any 
sign of improving in any direction, and broken time is 
xeneral, re-rollers of steel bars are in a similar 
position, and orders are so few that no distance ahead 
can be seen. Prices remain steady, and the following are 
the current market quotations :—Crown bars, 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 8/. 12s. per ton for home delivery, 
and 71, 108: per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade quite a fair demand continues, and the output 








from the 15 furnaces now in blast is being well taken up. 
There are also good stocks on hand, and makers are ab 
to give rut delivery. As in other branches of the 
iron and steel industry, business with overseas markets 
is very limited at the present time, and home consumers 
are the chief buyers of the local output. The following 
are the current quotations :—Hematite, 7ls. per ton, 
delivered at the steel works; foundry iron, No. 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pees from Glasgow Harbour for the week ending last 
Saturday, May 12, only amounted to 137 tons. Of that 
total, 125 tons went overseas and 12 tons coastwise. 
During the corresponding week of last year the figures 
were $00 tons overseas and 28 tons coastwise, making @ 
total shipment of 228 tons. 

Shipbuilding.—Messrs. D. and W. Henderson and 
Company, Limited, Meadowside, Partick, have booked 
an order to build two steamers for Messrs. H. Hogarth 
and Sons, Glasgow. These vessels, which will have a 
gross tonnage of 3,700 and will be of the shelter-deck 
type, have been designed for a special trade. They are 
to be delivered to the owners next year. The builders 
will now have one of the busiest yards on the upper 
reaches of the Clyde, as they have orders on hand 
for five vessels. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Further improvement is reported 
in the local steel and engineering trades. This is reflected 
in a rise in steel production and a decline in the roll of 
unemployed steelworkers. During March, this area 
accounted for a record monthly output of 124,500 tons 
of steel ingots and castings, as compared with 103,800 
tons in February and 101,000 tons in January. During 
the first three months of this year the aggregate output 
of this locality was 329,300 tons, which represents an 
annual output of 1,250,000 tons or more. The previous 
largest post-war annual output was 1,217,000 tons in 
1929, while in 1913 the figure was 878,000 tons. As 
compared with the first three months of 1933 the last 
quarter shows an increase of 120,000 tons. Many of the 
steel-producing firms are working big batteries of furnaces 
at full capacity. Basic billets are in heavy demand. 
Acid-steel manufacture shows improvement. Latest 
quotations are as follow :—Hard basic billets, 81. 5s. ; 
soft basic billets, 61. 15s. ; West Coast hematites, 87s. 6d. ; 
East Coast hematites, 82s. 6d. ; Derbyshire No. 3 foundry 
iron, 68s. 6d.; Derbyshire forge iron, 64s. 6d.; bars, 
101. 10s. ; sheets, 121. 5s. The scrap market has taken 
on @ more attractive appearance. Rolling mills, forges, 
and press shops are working better. Cogging mills and 
strip and rod departments are more favourably placed in 
comparison with six months ago. No appreciable 
change has taken place in the call for railway rolling- 
stock requirements. British railways are not buying 
so freely as a few months ago, but a slight impetus has 
been given to foreign purchases, which are still -well 
below normal dimensions. Inquiries are in circulation 
from China and India. Increased tonnages of ship steel, 
forgings, and castings are on order. The improvement 
in this class of trade is one of the brightest features of the 
past few weeks. Its development has long been awaited. 
Tron and steel works machinery and auxiliary plant is a 
progressive line, but makers are not operating at any- 
thing like capacity. Works extensions are taking place 
in this area and calling for a variety of products. lec- 
trical equipment, stone crushers, and asphalt-making 
plant are in demand. Makers of agricultural machinery 
and implements report that the seasonal call is healthier 
than for some years past. Firms specialising in the 
manufacture of machinery parts are working overtime. 
Coal-mining apparatus is not in very good request on 
home account, though overseas sales tend to expand. 
Foreign mining enterprises have placed some valuable 
contracts with local firms for steel balls, sae plant, 
and drilling and boring equipment. Special steels are in 
demand by a cwuay of trades. There is an active call 
for stainless steel. e tool trades show little change. 


South Yorkshire Coal Trade.—The coal trade as a 
whole is much the same as a week ago. On export 
account more inquiries are in circulation, but fresh 
business is slow in developing. The inland ition has 
bright features. Industrial fuel is an active line. Small 
coal is moving well, though — of best qualities are 
short. Public-utility works show a seasonal decline in 
their requirements. Supplies of steams are more plen- 
tiful and the demand has been well maintained. The 
house coal market is in the grip of seasonal influences, 
and the coal has weakened as a result. Foundry and 
furnace coke are steady, and gas coke shows little change. 
Quotations :—Best branch hand-picked, 25s. to 26s. ; 
Derbyshire best house, 19s. to 21s.; best screened nuts, 
16s. to 17s.; small screened nuts, 14s. to 15s.; York- 
shire hards, 16s. to 17s.; Derbyshire hards, 16s. to 
17s. 6d.; rough slacks, 6s. to 9s.; nutty slacks, 7s. to 
8s. 6d. ; smalls, 5s. 6d. to 6s. 6d. 








Bristo. Orrice or Usirep Dominions Trust 
Lrarrep.—A branch office of Messrs. United Dominions 
Trust Limited, Regis House, King William-street, 
London, E.C.4, has recently been opened at 31, Corn- 
street, Bristol, and in order to mark the occasion a 
luncheon was held on May 2 at the Royal Hotel, Bristol. 
This was a highly successful function, attended by 
130 guests, and speeches were made by Mr. P. R. Jackson, 

neral manager of the Company, and by Mr. Duncan 

rmichael, one of the directors. Mr. A. J. Mountford, 
who has already represented the Company in Bristol for 
some years, will be in charge of the new office. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Carmarthen Bridge.—It seems likely that the con- 
troversy over Carmarthen Town new bridge will shortly 
be ended as the result of the interview between Major 
Sam Evans, divisional road engineer of the Ministry 
of Transport, and the Bridges Committee of the Carmar- 
thenshire County Council. The county council desired to 
make their scheme, estimated to cost 91,3001., serve in 
enabling a big improvement of the town to be effected by 
widening Castle Hill and making a new road into Nott- 
square. The scheme proposed by the Ministry, esti- 
mated to cost 75,1601., provided for the new bridge to 
return to quay level on the Carmarthen Town side, and, 
in addition to making the desired improvement very 
difficult indeed, wml require a new entrance being 
made into the town. The Ministry, it is understood, 
will not sanction any higher expenditure than that required 
for their scheme and will not make grants for any alter- 
native, but the scheme may be revised so as to make 
it possible eventually to carry out the improvements 
desired by the county council. 

Petrol from Coal Proposals.—Those e in the 

coal and allied trades of South Wales ont onmouth- 
shire have shown exceptional interest in the proposals 
of the National Coke and Oil Company, Limited, to 
erect plant at several places for their process, which 
has been developed over the last four years at Cannock 
Chase. It is understood that a site of about 10 acres 
has been secured at Cardiff, and negotiations are in 
progress for the necessary supplies of small coals. There 
are a number of advantages claimed for the process 
for the extraction of petrol from coal evolved from the 
experiments made at the Cannock Chase plant. 
More Sewers for Cardiff.—Proposals for a new western 
sewer at Cardiff, estimated to cost upwards of 100,0001., 
have been made to the Cardiff City Council. The existing 
system, it is stated, is inadequate to meet the a. 
ments arising from the building of upwards of 3,000 
new houses at Ely, Cardiff, and other places. The 
difficulty of dealing with flood water is helping to induce 
the Corporation to take early steps to carry out an 
approved scheme. 

Mid-Glamorgan Rivers Schemes.—The Mid-Glamorgan 
Rivers Catchment Board have ascertained from the 
Ministry of Agriculture that grants up to 50 per cent. 
will be available for approved schemes, and surveying is 
in progress for the Neath Valley “+ works, which 
will be the largest contemplated by the Board. 

Future of Pembroke, Dock.—Efforts are being made 
by the Pembroke Borough Council to induce the Govern- 
ment to reopen Pembroke Dock for re-fitting war vessels. 
It is also s that a seaplane factory should be 
established in connection with the air base under con- 
struction. The Under-Secretary for Air, Sir Philip 
Sassoon, visited Pembroke Dock by seaplane last Friday 
and made an inspection. 

Swansea Valley Floods.—Pontardawe Rural Council 
have failed to obtain support for their proposal for the 
formation of a catchment board for the Swansea Valley. 
The council, in view of the fact that the floods of last 
autumn did 50,0001.-worth of damage in their area, in 
a few hours, are anxious to get something done, and 
have appealed to the Glamorgan County Council to 
treat the subject as one of urgency and have sent a 
deputation to the county authorities. Swansea Corpo- 
ration have declined to join in the scheme because none 
of the damage could have been caused by conditioas in 
the borough area, while if the Corporation joined in the 
formation of the board the bulk of any expenditure would 
fall on the borough as having the highest rateable value. 
The Pontardawe Council estimate that for 1,5001. the 
worst of the huge boulders and other obstructions in the 
river-bed could be cleared. 








Poutsn Artantic Liver Burtt iw Iraty.—The keel 
was laid recently, at the Monfalcone shipyard, of a trans- 
atlantic liner ordered from the Cantieri Riuniti dell’ 
Adriatico by the Polish Transatlantic Shipping Company 
for the Gdynia-America Line. The vessel is intended 
for passenger and cargo service between Poland and the 
United States. 


Launcu or H.M.S. “ Fearxess.”—The first of two des- 
troyers under construction by Messrs. Cammell Laird 
and Company, Limited, for the British Admiralty, 
H.M.S. Fearless, was launched on May 12 at Birkenhead. 
She has a length of 318 ft. and a beam of 33 ft. Her 
standard displacement is 1,375 tons on a mean draught 
of 8 ft. 6 in. The estimated horse-power of her engines 
on full power trial is 36,000, giving the vessel a corre- 
sponding speed of 354 knots. Her armament includes 
four 4-7 guns. 


Srartine-Torque-Reiier LusricatoR: ERRATUM 
—In describing, on page 472 ante, the interesting starting- 
torque-relief mechanical lubricator, supplied by Messrs. 
J.and W. Kirkham, Limited, for a synchronous condenser, 
the load on the two journals of the condenser was given in 
“Ib. per sq. in.” It should be apparent from the 
context that the loads, viz., 4,000 Ib. and 3,300 Ib. res- 
pectively, are total loads, as the relieving area on which 
the lubricator exerts pressure in 2 sq. in. and the corre- 
sponding lifting pressures available are 2,000 lb. per 
square inch and 1,650 lb. per square inch. Attention is, 
however, drawn to the slip to ‘avoid misconception. 
It may also be pointed out that ‘one mechanical lubricator 
only is fitted, viz., at one end of the condenser. This 
lubricator has four feeds, two = leading to one journal 
and two to the other. The fi ricator motor is cut out 
after the machine has been running for five minutes, and 
lubrication is then provided by oil rings. 
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Turese-Suarr Enoine Steam Roiier; Messrs. WALLIs 
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AVELING AND PorTER, LIMITED. 























a 





ares 2 7." “= 
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Fie. 13. Rosser-Tyrep Roap Tractor; Messrs. AVELING AND 


Porter, LIMIreD. 
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Fre. 15. Six-Waeet Steam Lorry: Messrs. Fopens, LIMITED 
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WASTAGE OF COKE OVEN GAS. 


More than one novelist, laying his scenes in 
the iron-producing districts of the England of 
Victorian days, has been dominated by the mighty 
rush of flame which followed the dropping of the 
bell in a blast-furnace. To them it seemed symbolical 
of power and of man’s triumph over natural forces, 
but to the engineer, the reddened skies meant only 
waste. Though at first tolerated, since both fuel 


attention was ultimately given to the great loss of 


the landscape has been taken in more recent years 
by the flaming tops of the bleeder chimneys of many 
of our large coke-oven plants. These still spell 
“‘ waste,” though in smaller and less spectacular 
form, a message which has been read with more 
attention in other countries than ours, In Germany, 
in Belgium and in France, much of the gas generated 
as a by-product in the manufacture of metallur- 
gical coke is no longer allowed to burn uselessly, 
but is distributed by pipe lines for profitable 


Our own attempts in this direction are meagre 
and isolated. A few towns, among them New- 
castle, Sheffield and Middlesbrough, supplement 


nearby plants, and several of our great steel con- 
cerns in making coke for ore-smelting use the surplus 


of such gas distribution has, therefore, not been 
entirely ignored in practice, though it has received 
much more attention in theory, that is, in articles, 
papers and discussions. Sir John Cadman, for 
example, in his Melchett Lecture of last year, 
visualised a limited gas grid in the future. About 
the same time, Dr. E. W. Smith dealt with the 
question of distribution by grid in a paper presented 
to the Scandinavian Sectional Meeting of the World 
Power Conference, whilst Mr. A. E. L. Chorlton, Mr. 
George Evetts and others have also handled it. 
The latest contribution to the subject is an informa- 
tive paper entitled “ The Utilisation of Coke-Oven 
Gas,” read by Major M. Koopman before the Insti- 
tute of Fuel and representatives of a number of 
kindred societies on Wednesday, May 9. The subse- 
quent discussion was vigorous, and, for the most 
part, practical, a state of affairs always encouraging 
to record, but was complicated owing to the 
lack of certain fundamental definitions. 

The word “grid’’ used in the paper, as has 
occurred in other connections in past months, was 
liable to misinterpretation. Some of the speakers 
evidently with the electrical grid in their minds, 
challenged the desirability and utility of a 
similar network for gas spread all over the country. 
Others alleged that grids already existed in the 
supplies of coke-oven gas to the towns mentioned 
above. On the first point, the author had, perhaps, 
laid himself open to attack by the large amount of 
attention given in the early part of the paper to 
the Continental examples of gas grids. The quanti- 
ties and distances cited in connection with these 
looked as if they were held up as subjects for 
emulation. A grid is not a matter of dimen- 
sions, but of form, and if this view is accepted 
the second point is disposed of also. If users of 
the word would reflect upon its derivation from that 
ancient utensil, the domestic gridiron, the picture 
in their minds would be that of a self-contained 
system bounded and cross-connected so that no 
part has, so to speak, a free end. That is the 
essential feature, size, in the language of logic, 
being only accidental. There is no doubt but that 
Major Koopman held this view of a grid ; there was 
no ambiguity in the paper itself. The leading 
argument in the latter was that there are certain 
areas in the country, ¢.g., South Yorkshire and the 
Cleveland district, in which coke-oven gas is being 
wasted, and that by a proper system for distribution 
in such areas it could be profitably utilised. 

Before commenting on the author's proposals, 
however, a second misconception may be referred to. 
This centres round the word “national.” The 
author contended that the question is one of 
national importance, and there seemed to be an 
idea amongst his audience that such a phrase 
involved the interference of the State, or at least 
directly concerned the citizen in his capacity of 
taxpayer. It is certainly an important matter to 
the nation at large that our great industries should 
be prosperous and efficient, but the man in the 
street, through the Government, is not expected, 
and, indeed, is not to be trusted, to make them so. 
Incidentally, several representatives of the gas 
industry present at the meeting spoke in terms of 
severe criticism of our past legislation in connection 
with that industry, which, as is well known, has 
placed it under considerable difficulties, and prophe- 
sied that it would not be easy to apply the author's 
schemes if a more rational procedure were not 
adopted in the future. 

What Major Koopman postulated as _ being 
necessary for handling of the situation was, actually, 
not a “national grid,” but the willing and whole- 
hearted co-operation of the three great industries 
concerned, viz., iron and steel, coal, and gas, in 
forming local grids in suitable areas so that coke- 
oven gas could not only be distributed to existing 
works, but be made available for future industries 
which could be sited on the “ bars” of the grid. 
It was not contended that numbers of additional 
coke ovens should be built, although at the moment 
a definite shortage of metallurgical coke and distinct 
deterioration in quality is reported, but it was 
roundly asserted that many coke-oven plants 
were now inefficient and would need reconstruction. 
Some of the contributors to the discussion expressed 





| gas in their metallurgical furnaces. The question 





doubts as to the existence of markets for any 
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increase of coke-oven gas from improved plant, 
seeing that, as we pointed out in our opening sen- 
tences, much already unprofitably burned. 
Major Koopman has no misgivings on this point. 
To him the wastage is due to the present lack of 
means of distribution, such pipes as already exist 
from coke-oven plants to towns not forming a 
grid, which, it is contended, is properly a system 
involving the interconnection of a number of sources 
and a number of destinations. 

That part of the paper dealing with the employ- 
ment of coke-oven gas in steelworks provides a 
sound argument for grid construction, and gives 
an interesting detailed account of the gas-firing 
arrangements at the Templeborough Works of 
Messrs. Steel Peech and Tozer. Most of the gas, 
which is obtained from coke-ovens three miles 
distant from the works, is used for firing reheating 
furnaces. These had previously been fired with 
coal or producer gas. The demand for the gas in 
these works greatly exceeds the supply. Whilst, 
with the old fuel, the rolling mills used to be kept 
waiting by the furnaces, the reverse is now the case. 
Some of the gas has also been used for steel furnaces, 
and output has, in some cases, been increased by 
more than 25 per cent. ; more even heating in the 
furnaces is obtained with a reduction in the cost of 
maintenance of the brickwork. The introduction of 
coke-oven gas firing has led, in almost every case, to 
an increase in thermal efficiency of at least 25 per 
cent. In some cases the thermal efficiency has been 
more than doubled. No major alterations to the 
furnaces have been necessary. Other instances of 
the successful use of coke-oven gas are furnished by 
the paper, but need not be quoted here. Brief 
reference may, however, be made to developments 
in France, where this fuel is taking the place of oil. 
The Imprimerie Nationale reports a reduction of 
28 per cent. in its fuel bill as a result of the use of an 
automatically-controlled coke-oven gas distribution 
system ; and a glass works in the north of France 
has found it possible to replace 1 kg. of coal having 
a calorific value of 7,000 kg.-cal., by 1-1 cub. m. 
to 1-2 cub. m. of coke-oven gas of a calorific value 
of 4,200 ky.-cal. 

To go further would be to labour the point, but 
it seems that a sufficiently good case has been made 
out for the technical advantages accompanying the 
use of this by-product fuel. The paper referred to 
has been written with wide vision and is thus con- 
structive, though it is stated that the subject is 
looked at from the point of view of a section of the 
iron and steel industry only. At the same time, it 
does not put forward any distinctly novel proposals, 
the Bill to authorise the formation of a South York- 
shire Gas Grid Company, for example, having been 
put before Parliament in 1931. Apart from its 
descriptive material, we think that the paper is of 
real value, due to its suggested summary of the 
undertakings that should be entered into by the 
three large industries already mentioned, to ensure 
co-operation. The discussion at the meeting 
brought out a number of debatable points from 
speakers engaged in all three industries, and, given 
time, it looked as though a working agreement 
could have been arrived at there and then. Of 
course such an agreement would have carried no 
weight, but even such a small-scale conference 
indicates possibilities of a tangible result being 
arrived at, if a thoroughly representative and 
authoritative body could be brought together to 
decide on a united policy. Until something of the 
kind takes place we fear little will be effected. 
The legislation relating to coal-gas distribution, com- 
plained of in the meeting, was undoubtedly the result 


1s 


of discord between inte:ested parties, and unless a | 


common end can be decided upon, as desirable, the 
mistakes of the past are likely to be continued. 








THE ARCFORM SHIP. 

Ons of the principal attributes of inventive genius 
is the refusal easily to acquiesce in long-established 
results, or to accept traditional standards without 
fresh and vigorous investigation. For many years 
nothing connected with shipbuilding has seemingly 


been more unchangeable than the general form of| with a temperature of 630 deg. F., by two main 


sea-going vessels, and cargo boats in particular. 


It is true that, with a desire to save weight, there | forced draught, and an auxiliary boiler 12 ft. by 
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10 ft. 6 in. with natural draught. The company’s 
smoke-box superheaters are installed. While the 
machinery is of excellent modern type, with double- 
beat poppet valves to the high-pressure cylinder 
and superheating, the success of the ship and her 
machinery is not based on the fitting of any special! 
plant or appliances. 
The paper gives a straightforward account of the 
ship and her performances, leaving the profession to 
|make its own comparisons with ordinary vessels. 
|The experience gained with the Arcwear on trial 
and in service is such as abundantly to justify the 
expectations formed as a result of Mr. Baker's 
| tank experiments, so generally accepted as reliable. 
|On the 24-hours loaded trial at sea, the average 
the war. speed was 11-15 knots and the mean indicated horse- 
Nothing, however, seemed more firmly established | Power 1,416, the coal consumption being 20 tons 
than a midship section of the utmost fullness, | @ day for all purposes, Admiralty constant 425, and 
limited only by the workmen’s ability to turn the | coal coefficient 30,100, with ordinary North country 
frames, the aim being to obtain the greatest dis- jcoal. Results for ordinary steamers vary largely, 
placement on a given breadth. At last a change | but the above Admiralty and coal coefficients might 
has come about, and in a most interesting paper by | fairly be compared with the figures of 270 and 
Sir Joseph Isherwood, read on the 10th inst. before | 19,000, respectively, giving a great advantage in 
the North-East Coast Institution, the eminent | favour of the Arcform ship. The first two voyages 
inventor of the Arcform ship gave his reasons for | to South America and back have yielded equally 
making a departure from present-day practice. good results, the loaded steamer burning an 
Sir Joseph’s long and exhaustive study of ship’s | avetage of 16} tons a day witha mean speed of 
models gradually, but inevitably, led him to the 10 knots. 
conclusion that the general tendency towards a The new form has produced a steady and comfort- 
box-shaped middle body was wrong. He saw that able sea-boat, the captain reporting her rolling 
the flat bottom, vertical sides and full bilge of the | throughout these voyages to be easy and not 
stereotyped design inordinately increased the wetted | excessive with a very high beam swell, and stressing 
surface, which is such a potent factor in ship “the very excellent way in which the ship goes 
resistance, more particularly in vessels of moderate | into a head sea” as being “a great point in favour 
speeds, which form the bulk of our merchant fleet. |of Arcform.” As these vessels are constructed on 
Not only was this the case, but investigation led | the Isherwood combined system, with longitudinally 
him to the belief that the box-shaped form gave framed decks and bottoms, the captain would have 
rise to unduly high wave- and eddy-making resist-|no fear of the decks crumpling and collapsing in 
ances, Inventive genius thereupon led Sir Joseph | heavy weather, and would be able to take full 
to devise an arc form of transverse section—that is | advantage of the extra speed of the Arcform ship, 
a fair, curved shape laid out on mathematical and | because there would be no necessity for slowing 
scientific principles, to replace the old rectangular | down to the same extent, nor heaving to, as in an 
box section of equal area. Tank experiments were | ofdinary transversely-framed ship. 
then carried out at Teddington, and afterwards in| In view of the particular fineness of the model at 
Holland and America. They comprised not only | the lower part, an Arcform ship is considerably 
the usual runs with “ naked’ models, and models | deeper in the water in the light condition than a 
with all appendages, including working propeller, in | comparative box-formed vessel, so that the ballast 
still water, but runs among artificially-induced | voyages, which the present unfortunate conditions 
waves, and rolling trials, and gave astonishingly | of international trade render so common, can be 
good results. made with greater speed and safety, the propellers 
It was then decided to proceed with the con-| in the Arcform ships having better immersion, and 
struction of the first three of these ships, the | the vessels being less liable to make leeway and 
Arewear, Arctees, and Arcgow, all much alike. The | become unmanageable, because of their increased 
Arewear is a single deck, three-island cargo steamer | draught in the ballast condition. 
built by Messrs. Short Brothers. She was des- There is also a considerable increase in the 
cribed in our issue of November 10, last, page 518, longitudinal strength of the hull structure because 
at the time of her launch. She is a vessel of 9,318 | of the greater breadth of the Arcform vessels at the 
tons displacement and 7,068 tons deadweight carrying | deck raising the neutral axis of the sectional 
capacity, giving the very high deadweight-displace- | material, and disposing it so as to form a more 
ment ratio of 0-76, which shows that the ship is | symmetrical equivalent girder than is usual in « 
a most efficient cargo carrier. A comparable ratio | ship fitted with a double bottom. The side framing 
for an ordinary vessel 0-71. The principal | also is of arched form throughout the greater part 
dimensions are 360 ft. by 57 ft. 6 in. by 26 ft. 9 in., | of the length, instead of straight-girder form, and 
and the load draught, with summer freeboard, | is thus far stronger and stiffer. On account of the 
22 ft. 7} in. structural advantages, both of the Arcform and the 
The comparable breadth of a “normal” box-/| Isherwood combination system, the whole design 
formed ship would have been 52 ft., which has been | is markedly superior in strength and rigidity to the 
increased by 10 per cent. for the Arcform, and as|ordinary transversely-framed ship, and this is 
the midship area is the same, the coefficient of fine- | accompanied by an appreciable reduction in hull 
ness has been reduced from 0-995 to 0-90, which | weight. 
is the measure of the increased fineness of middle} It is also interesting to note that these ships 
body on which so much depends. The block coeffi- | have been fitted with Isherwood steel hatch covers. 
cient has also been reduced from 0-777 to 0-702. replacing the wooden type commonly in use, which 
The paper read last Thursday contained very full | form one of the remaining weak spots in the outfit 
data regarding the Arcform designs, tank experi-| of modern ships. 
ments, trial trips, and logs of the first and second| In past years, Sir Joseph Isherwood brought out 
voyages from England to South America and back, | his longitudinal and bracketless systems of con- 
which will repay careful study and analysis, but it is | struction, to which so many millions of tons 0! 
only possible here to refer to the more salient facts. | British and foreign shipping have been built, just 
The propelling machinery of the Arcwear, some | when the need for such improvements in ship con- 
account of which is given on page 568 of this issue, | struction was most urgent; and it would almost 
was constructed by Messrs. The North Eastern Marine | seem that history is likely to repeat itself—in 
Engineering Company, and is of the triple-expan- | view of the decision of the State to come to the 
sion type with cylinders 214 in. by 37 in. by 62 in. | relief of British shipping—if the form of that assist- 
and 42-in. stroke, and of 1,750 designed indicated | ance will require the modernisation of our merchant 
horse-power. Steam is supplied at 220 Ib. pressure, | fleet by the construction of new up-to-date vessels, 
and the scrapping of obsolete craft. It is under- 
stood that the Government have been impressed 
by the great improvements made recently in the 


' 
has been a tendency to increase the proportion of 
breadth to length, that experience has shown the 
necessity for reducing the excessively full forms in 
vogue some forty years ago, and that the belated 
adoption of the results of tank experiments has led 
to some improvement in the form of cargo ships 
within the narrow limits permissible. 

The girth of midship section factor in determining 
scantlings was discontinued by Lloyd’s Register in 
1909 forsound reasons as regards structural efficiency 
in view of the then circumstances, but that step 
incidentally removed a check on fullness of midship 
section. The movement culminated in the somewhat 
absurd, and soon abandoned square and chamfered 
bilge designs fostered by the Government during 


is 


boilers, 13 ft. 6 in. by 11 ft. 6 in. working with 
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design of ships and their machinery, and it is not 
likely that they will repeat the errors made under 
the old Navigation Acts, which tended to keep 
obsolete and inefficient ships in service. 








NOTES. 


BANKING AND INDUSTRY. 

Ar a luncheon of the British Engineers’ Associa- 
tion, held on Thursday, May 10, Mr. W. Reavell, 
who was in the chair, expressed the need felt in 
business for some international standard of exchange. 
We all knew in these days that, under the present 
system of standardisation, our works could turn out 
parts which would go together perfectly with 
others made to the metric system, but when it came 
to quoting for parts or machines there were no 
international standards to which reference could 
be made. He thought something of the kind would 
be a great boon to business. The subsequent 
iddress by Mr. J. W. Beaumont Pease, chairman 
of Lloyds Bank, was not concerned so much with 
the difficulties of export trade at the moment, as 
with a defence of the general banking system of 
this country. Mr. Beaumont Pease said that in 
the old days of the Guilds, crafts were spoken of as 
* mysteries,” and he thought the term applied 
to some extent to banking. But it carried with it 
the disadvantage that the average man viewed with 


some suspicion anything he could not easily under- 
stand, as a result of which the banking system of 
the country had been blamed for most of the prob- 


lems which had beset us in recent years. The 
crisis of 1931 had been called a bankers’ ramp, and 
the breakdown of the monetary system was said 
to be the cause of the present destitution. China, 
however, was suffering more from destitution at 
the present time than any other country and that 
was wholly due to the state of war which had existed 
there for so long. Bankers were nothing more than 
trustees of their clients’ money and they dealt only 
with their money. They did not make money 
in any way, but gave credit. The fact that they 
were trustees made it inconsistent, in the view of 
bankers in this country, to tie themselves up to 
commercial enterprises as was done abroad, and 
there were now indications abroad that the British 
view was, in the end, thought the wiser. All that 
they felt entitled to do was to handle their customers’ 
money safely. Under no monetary system were 
people entitled to have just what they wanted ; 
anything of that kind would lead to absurdities. If 
bank notes were printed, while everyone might 
have a higher income, the cost of everything would 
go up. Currency contraction did not explain the 
position. Note issues and deposits stood higher 
now than formerly. They thought the present 
state of disequilibrium was rather due to the war, 
overborrowing, inventions, trade restrictions and 
other matters, than to theoretical monetary policies. 
Inflation, which some people actually now proposed 
as a remedy, was really one of the causes. Banks, 
of course, were liable like others to make mistakes, 
but they did their best. They were prepared to 
encourage the use of bills and were ready to do 
what they could in the way of granting, credit to 
the small man ; in fact, they had at the present time 
too much money to lend. Whatever the future 
might bring forth, he hoped people would be just 
enough to inscribe over their tomb, when the present 
system was dead, some such epitaph as ‘‘ They 
have kept their trust.” 


GasEs AND MetTat SURFACES. 


The twenty-fourth annual May Lecture of the 
Institute of Metals was delivered by Professor 
E. K. Rideal, of Cambridge University, at the 
Institution of Mechanical Engineers, Storey’s-gate, 
Westminster, on the evening of May 9. The chair 
was occupied by the president of the Institute, 
Dr. Harold Moore, who, in introducing the lecturer, 
stated that the Institute often invited men who 
had risen to distinction in branches of chemistry 
and physics somewhat outside the realm of metal- 
‘urgy, to deliver the May Lecture. Professor Rideal 
was professor of colloid science at Cambridge 


who had chosen as the subject of his lecture 
‘Gases and Metal Surfaces,” opened by referring 
to the importance of the texture of the surface of a 
metal when dealing with adsorption phenomena. 
It was essential, he stated, to know the extent of 
the surface, and this depended on the method of 
measurement. There were small nooks and crannies 
in metal surfaces, and if a piece of foil 2 cm. square 
were measured it was necessary to know the relation 
between the true and the observed surfaces. The 
diameter of a molecule could be used for measuring 
purposes, but then the question arose as to which 
molecule should be used ; some—as, for example, 
that of methylene blue was relatively large, while 
that of hydrogen was small. Actually, there were 
at least six different methods by which surfaces 
could be measured, thus enabling the specific surface 
to be ascertained. The ratio of specific surface to 
apparent surface in the case of rolled sheet nickel 
was found to be 3-5; in other words, the extent of 
the true surface was 3-5 times that of the observed 
surface. When the nickel was annealed, the ratio 
became 7-7, and when the surface of the metal was 
sand-papered it rose to 9-7. By alternate oxida- 
tion and reduction the surface of the nickel was 
brought into the so-called activated condition, 
namely, the metal was rendered more active for 
catalytic reactions. In the case of activated nickel 
the ratio of specific to apparent surface rose as high 
as 46. An activated surface, however, was not 
stable, and this was shown by the fact that after 
twenty-four hours the ratio fell from 46 to 29. 
Gases could be held on to metal surfaces by at 
least two distinct methods; in the one case a 
purely physical attractive force was the agency at 
work, while in the other a species of chemical com- 
bination took place between gas and metal. Each 
of these combinations possessed characteristic 
properties which could be examined and the condi- 
tions of the conversion of one form into the other 
could be explored. Adsorbed gases could move 
over the surface of metals by a process of activated 
migration, analogous to “ hopping,” and this hop- 
ping was found to play an important part in the 
rates of reaction at surfaces. The question arose 
as to whether, by hopping, a gas was able to move 
down into the interior of a metal, and it was possible 
to show that a gas could indeed enter a metal. 
Copper when exposed to the action of oxygen 
became coated with a film of copper oxide, and if 
the action were allowed to continue the oxide film 
became thicker and thicker. It was obvious, there- 
fore, that the oxygen must get below this film in 
order to react with the underlying metal; in point 
of fact, the gas hopped down through the copper- 
oxide layer over a whole range of temperatures. 
Furthermore, the oxygen could pass down through 
the fissures in the surface of the metal itself and 
also through the lattice. When hydrogen diffused 
through palladium it did so in a somewhat similar 
manner. 








THE ROYAL SOCIETY 
CONVERSAZIONE. 

Tue first of the two Annual Conversaziones of 
the Royal Society was held at Burlington House 
on Wednesday, May 9, the guests being received 
by the President (Sir Frederick Gowland Hopkins). 
As usual, there were a large number of exhibits 
illustrating recent developments in pure and applied 
science, but many of these were naturally neither of 
direct nor indirect engineering interest. 

In the historical section, the Science Museum 
were showing a reproduction of Cayley’s model 
glider. This was used in 1804 in the first free 
flight with an aeroplane, or gliding machine, with 
both vertical and horizontal rudders. It consists 
essentially of a common paper kite with an area 
of 154 sq. in. to the back of which a rod of wood 
is fastened. The fore part of the kite makes an 
angle of 6 deg. with the rod, to the end of which it 
is fixed by a peg. The rod extends beyond the 
back of the kite and supports a tail consisting 
of two planes at right angles. These can be set at 
any angle with the rod. A reproduction of the same 
pioneer’s improved aerial flying top was also on view. 





University, and it was interesting to note that he 
preferred to regard that subject as being the! 


chemistry and physics of surfaces. Professor Rideal, | three metal vanes set at an angle of about 25 deg. 


This was designed to illustrate the principle of the 
lifting air screw or helicopter, and consists of 


to the plane of rotation and mounted on a vertical 
spindle, which rests freely in a wooden holder. 
The upper part of the leading portion of each vane 
is cut away in order to obtain a fine entering edge. 
To operate the top, the spindle is rotated rapidly 
in the holder by a cord and the airscrew then rises 
to a considerable height. 

The “ earliest known dated optical instrument in 
the world ” was shown by Mr. G. H. Gabb. This 
is a telescope made in 1646 by Maria de Rheita, a 
Bohemian monk, who was the first to invent a 
terrestrial telescope with an image-erecting eyepiece 
of three lenses. Its body and five draw tubes 
are entirely of paper, only the cells which carry 
the object glass and eye lens being of wood. Its 
length, when open to focus, is 6 ft. 6 in., and when 
closed 22{ in. The diameter of the body is 2 in. 
and the magnification about 21 with a field of 
view of 0 deg. 56 minutes. Its weight is only 
18} oz. The aperture ratio of the object glass is 
73, the first erector lens being equi-convex and the 
second lens nearly so. The telescope is in perfect 
condition and attracted much attention. 

The Department of Mineralogy, British Museum, 
exhibited some silica glass which was recently 
discovered by Mr. P. A. Clayton in the unexplored 
region of the Libyan desert bordering on Italian 
Cyrenaica, about 500 miles south-west of Cairo. 
This was found in the form of wind-worn lumps 
weighing up to 10 lb., and scattered on the surface 
between the sand dunes. The material is a nearly 
pure silica glass containing 97:58 per cent. SiO,. 
It is pale greenish-yellow in colour and quite 
transparent. When cut and polished, it makes 
an effective gem stone. There is no evidence 
of the origin of this glass, which is quite distinct 
from fulgurites, though the presence of a trace of 
nickel suggests a relation to the silica glass found 
round meteorite craters. 

Coming to more recent times, the Department of 
Comparative Anatomy and Zoology, Cambridge, 
and the Cambridge Instrument Company, Limited, 
showed the first automatic microtome, which was 
designed by Caldwell and Threlfall in 1882 to cut 
sections of 2-5 » in thickness. Three years later, 
Horace Darwin, in consultation with these two 
workers, devised the well-known Cambridge Rocking 
Microtome, which was also on view, as were instru- 
ments showing the progressive modifications and 
recent developments of this useful apparatus. 

The pulsator designed by Mr. R. W. Paul at the 
suggestion of Sir William Bragg, was perhaps the 
principal exhibit of engineering interest. This 
apparatus is intended for the administration of 
artificial respiration for prolonged periods to persons 
suffering from muscular atrophy or infantile 
paralysis ; and in one case it has been employed 
continuously for as long as eight months. It can 
also be used to assist the recovery of persons 
apparently drowned, or suffering from electrocution, 
or the effects of gas. It consists essentially of an air 
bag, over which a non-extensible outer skin is bound. 
This air bag is strapped round the bony thorax below 
the armpits, as shown in Fig. 1, page 576, and 
is connected to a pulsator, which can be operated 
by hand, by an electric motor or hydraulically, and 
whose speed is controlled in some appropriate way. 
Fig. 2 illustrates an electrically-operated model. 
On its upward stroke the pulsator inflates the air 
bag, thus causing a pressure to be applied to the 
chest and air to be squeezed out of the lungs. On 
the downward stroke, the air is released from the 
bag and the chest involuntarily resumes its former 
position, so that air is inhaled. The compression 
of the thorax, and thus the amount of air inhaled, 
can be adjusted by altering the pressure in the air 
bag. The apparatus, which is made by Messrs. 
Siebe, Gorman and Company, Limited, 187, West- 
minster Bridge-road, London, 8.E., is easily trans- 
portable, silent and automatic in operation, and 
is contained in a case measuring 22 in. by 17 in. by 
23 in. 

As is well known, when rigid bodies are loaded 
under adiabatic conditions they experience slight 
reversible changes of temperature, which can be 
used to ascertain the stress imposed. So far, this 
property has only been employed to find stress dis- 
tributions in tension members, beams and columns, 





the temperature being determined by a contact 
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thermopile and galvanometer in the ordinary way. 
Such indications are, however, subject to a not 
inconsiderable time-correcting factor, to overcome 
which Professors E. G. Coker and A. V. Hill have 
recently substituted radiation thermopiles and 
galvanometers of high sensitivity and short period. 
During the conversazione, a combination of this 
kind was successfully used to demonstrate that 
stresses in rigid material can be measured with an | 
accuracy comparable with any other known form of 
measurement. The thermal effect of the loading 
can be read on a scale or recorded photographically 
in a few seconds, and by using a small thermopile 
the thermal changes can be fairly accurately located. 
In cases of plane complex stress, the measurements | 
vive the sum of the principal stresses, as is shown by | 
the fact that in tests on eyebars the results obtained | 
thermo-elastically and photo-elastically agree very 
exactly. Pressures up to 1,500 lb. per square inch 
in various liquids, including water, can be measured 
in this way, as was also demonstrated. 





The Fuel Research Station’s exhibit illustrated 
the work that has been done in determining the 
effect of the type of mill and the type of coal on the 
character of the pulverisation. Three mills, each 
using three different types of coal, were employed | 
and the effects on size distribution, shape of particle 
and distribution of petrographic particles were | 
determined. The results showed that the type of | 
mill exercises a marked influence on the shape of | 
the larger particles obtained from a given coal, | 
but very little on the small particles. In any | 
given mill, the shape of the particle obtained is | 
much the same for all types of coal, while segrega- 
tion of the petrographic constituents seems to take | 
place in every case. When different types of coal | 
are ground to the same degree of fineness in a ring- | 
and-roller mill, there is very little variation in the | 
resultant size distribution, but when a given coal is 
ground to a definite fineness, the size distribution is | 
materially affected by the type of mill used. When 
different types of coal are ground to the same degree 
of fineness in an air-swept impact mill, there is a 
distinct variation in the result and size distribution. | 
These results were illustrated by graphs, photo- | 
micrographs and actual specimens. | 

The Admiralty Director of Scientific Research 
had a number of exhibits, among which mention 
may be made of an automatic radio direction- 
finder. This consists essentially of two cross frame 
coils, which are connected across a goniometer, 
the arrangement being such that when a wave of 
constant field strength is incident on the frame 
coils, a field that is an exact replica is induced in 
the goniometer. A search coil, which is driven by | 
+ motor, is rotated in this second field, the current 
in it being zero when it is at right angles to the high- 
frequency field. This zero position, instead of, as 
normally, being found by hand, is located by 
arranging that the direction of rotation of the motor 
shall be reversed when the minimum position is 
passed, This reversal of rotation is effected by | 
making use of the principle that the direction of the | 
electromotive force in the secondary of a transformer | 
depends on whether the primary current is increasing | 
or decreasing. The received signal after amplifi- 
cation is, therefore, passed through the primary of | 
a transformer whose secondary is connected to the 
grid of a valve, this grid being biassed so that 
normally no current flows. If the strength of the 
received signal increases as the search coil rotates, | 
the direction of electromotive force induced in the 
transformer is such as to make the grid positive so 
that anode current flows. If, on the other hand, 
the strength is the decreasing, t.¢., a minimum is 
being approached, the secondary electromotive 
force is compensated by that of the grid and no 
current flows. Any current set up in this way is | 
used in conjunction with a series of relays to reverse 
the motor and the search coil, so that the latter 


hunts’ about the position of minimum signal. | 
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in the oscillograph deflection. Similarly, the effect 
of altering the temperature was demonstrated, as | 
was the converse phenomenon of producing mechani- 
cal strain by magnetisation. A stress recorder 
based on these principles has already been used to 
determine the transient stresses occurring in | 
engineering structures or machines. It can be 
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to the two sounds and adjusting the loudness of the 
reference tone until it is equal to that of the noise 
under observation, the latter can be expressed in 
terms of the former, a decibel scale being used fo; 
this purpose. The apparatus consists essentially of 
a valve oscillator, a calibrated attenuator and a 
telephone earpiece. The frequency of the oscillato: 
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Fie. 2. ELECTRICALLY 


designed to have a very high natural frequency, 


-OPERATED PULSATOR. 


is set at 800 cycles per second and its voltage, which 


The effect of mechanical strain on the properties | and does not yield appreciably to the pressure that | is adjustable, is applied to the input terminals of the 


of magnetic materials, such as iron, nickel-iron | 
alloys and nickel was also demonstrated by placing | 


is being measured. 
Messrs. Metropolitan-Vickers Electrical Company, 


attenuator, so that the intensity of the note in the 
telephone can be varied from 106 decibels down to 


a thin-walled nickel tube in an alternating magnetic | Limited, were exhibiting a portable apparatus for | inaudibility. To make a measurement, the telephone 
field and surrounding it by a search coil connected | the measurement of noise in which the complex | earpiece is placed over one ear, while the sound 


to a cathode ray oscillograph. When tension or! 


noise under observation is compared aurally 


under observation impinges on the other, the 


compression is applied to the tube, the magnetic | with a pure reference tone of fixed frequency and | intensity of the 800-cycle note then being adjusted 


changes brought about are indicated by an alteration | 


adjustable amplitude. By listening simultaneously | 





until equality between the two is reached. 
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Observations are repeated with the earpiece 
applied to the other ear, and the mean value taken. 
As the apparatus is portable, it can easily be 
employed for measurements in the street. 

Sir Robert Hadfield demonstrated the progress 
in modern cutting tools by means of models repre- 
senting the amount of mild steel removable per 
minute at each stage of development. With the 
most modern types of high-speed steel containing 
cobalt, a figure of about 12 lb. per minute is obtained, 
compared with only 0-25 lb. for carbon steel. He 
also showed some flange bolts of molybdenum steel 
which have successfully withstood a temperature of 


875 deg. F. and a pressure of 625 lb. per square inch | 


for two and a-half years while installed in a steam- 
pipe line. These bolts show no signs of stretching, 
and the original toughness has been fully main- 
tained. 
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Continuous Frames of Reinforced Concrete. By Harpy 
Cross and N. D. Morgan. New York: John Wiley 
and Sons, Incorporated. London: Chapman and 
Hall, Limited. [Price 28s. net. ] 

THE study of reinforced-concrete structures of the 
kind indicated by the title of this book appears to 
open up a happy hunting ground for the mathe- 
matician, who finds in it problems sufficiently 
elusive to tax his greatest skill in tracking them to 
the end. It is, then, to be noted with satisfaction 
that the preface begins with the words “ All struc- 
tures are designed from experience.” This is an 
utterance promising well for the treatment of a 
difficult branch of design, a promise justified by 
the subsequent text, where is found a persistent 
recognition of the limitations of purely theoretical 
methods. With this understanding, the authors 
develop their studies with full regard to their 
utility only when applied with discretion. 
section begins with a general consideration of the 
particular matter dealt with, with informative 
comments on the limitations involved in the method 
of computation, and warnings where they seem 
desirable. The authors appear never to lose sight 
of the common-sense view of reinforced concrete 
as an imperfect material liable to many uncer- 
tainties of more or less importance. For those 
readers who do not at once give studious attention 
to the authors’ analysis, these general remarks are 
of much interest—it being presumed that some 
knowledge of the subject is available, as the authors 
do not deal with the primary elements of ordinary 
design. 

The opening chapter has suggestive comments 
on the nature of continuity in structures, on physical 
constants, on the value of the modulus of elasticity 
for concrete, and on the uncertain nature of the 
moment of inertia in reinforced-concrete sections, 
proceeding then to a simple study of flexure effects ; | 
this is followed by a more precise examination of | 
flexure in beams, of slopes and deflections, with 
relevant formule and other useful particulars. | 
The effects of continuity in a beam are studied, 
whether for fixed or partially restrained ends. 
Haunched beams are dealt with at some length, 
and a more complete study is given of continuous 
girders for maximum moments, shears and re- | 
actions, in much variety as to width of span or 
otherwise. Rigid frames in which a beam, not neces- 
sarily horizontal or of simple figure, is made mono- | 
lithie with supporting members, receive attention, 
with study of wind effects on single and multi-| 
storey frames, The application of influence lines | 
to the design of continuous viaducts having beams | 
or arches is given much space. There follows a 
detailed study of right arches, symmetrical or 
otherwise, including the consideration of tempera- | 
ture changes or other disturbing influences. The | 
work of computation in all this is well displayed, | 
with many clearly drawn diagrams. a 

he authors insist upon the importance of the | 
designer's ability to visualise the probable deforma- | 
tion of a structure under load ; without this facility | 
he will probably waste much time in conducting | 
analysis to useless ends. This ability to picture | 
such deformations is considered to be of the greatest | 
practical importance. The theory of influence 
lines is introduced by a statement of the principle 


| 





Each | 


| of virtual work and the reciprocal theorem. Later, 


| with fuller treatment of the matter, the question is 

asked, ‘“*‘ What is an influence line?” The answer 
given is not quite satisfactory, as, while hardly 
| understandable to those who do not already know, 
it is superfluous to those who do. It is, perhaps, 
japt to be forgotten by professor-authors that a 
| reader not having the advantage of personal expla- 
/nations may meet difficulties in a study of this kind 
| which checks his progress for want of a little timely 
help. The notation used is not always evident, 
and the worker is left to find out as best he may 
|what some symbols stand for. 

The authors seem to be of opinion that though 
'reinforced concrete does not satisfy the conditions 
| proper to the strict application of the elastic theory, 
| yet, generally, the procedure results in no great 
| error being introduced affecting safety—an opinion 
| which, though consolatory, will not be conceded by 
| all, though the large measure of success in the use of 
this material may seem to justify it. It is to be 
| observed that most building structures in reinforced 
| concrete are, in fact, of the continuous-frame type, 
jand, being designed to satisfy the simple code 
|requirements of the various authorities, commonly 
|give trouble only where material or workmanship 
|is bad, or where there is some gross error in design. 
| These regulations, however, though somewhat crude 

and arbitrary, may be based on considered study 
of the conditions in ordinary cases, and so used 
| should lead to no inconvenience, the purpose of this 
| treatise being to deal with cases which lie without 
the range of common building practice. 

It may be said, in conclusion, that this is a book 

which, though on a troublesome subject, is, as to 
|great part, a pleasure to read. The authors’ 
eminently sane outlook instils confidence in the 
methods propounded, which are generally presented 
with such lucidity as the matter permits. 





By A. G. Wuyte and R. L. Hap- 
FIELD. London Sampson Low, Marston and 
Company, Limited. [Price 10s. 6d. net.] 

In the story of man’s struggle with the sea, there 
are no more romantic chapters than those relating 
to salvage. The operation may be the removal of 

}an undamaged ship from a sandbank, the saving 

|of a vessel from becoming a total loss, the raising 

of a sunken ship, or the recovery of a valuable 
cargo. It may be a comparatively simple task, or, 
on the other hand, one that finally defies all the 

\efforts of the most experienced salvor, but in 

practically all instances, the principal actor in the 

|drama is the diver, who to-day, thanks to science 
and invention, can work at great depths and under 
| extraordinary conditions. 

| Divers there have been from early times, and 

| they are referred to by Thucydides, Livy and by 

| Aristotle, who also spoke of a sort of “ vessel for 
enabling men to remain some time under water.” 

Again and again ingenious men have suggested 

forms of diving suits and diving bells, but perhaps 

the two greatest land marks in the history of diving 
are, firstly, the introduction by Smeaton of the 
use of a force pump for renewing the air in a diving 
bell, and secondly, the invention by Augustus 

Siebe of the “‘ open” and “ closed ”’ divers’ dresses. 

Nearer our own time have come the “ Shell” 

diving suit and the observation shell. 

That a diver should possess qualities of a special 


Deep-Sea Salvage. 


order may be readily believed, for his task is often 


one of the most dangerous. One diver at Shore- 
ham, the authors of this book on deep-sea salvage 
tell us, was jambed four hours before being released ; 
another, at Portsmouth, six hours; while another 
at Dagenham was sucked out under the edge of 
a caisson and imprisoned in the mud for seven 
hours. These are but three instances in which 
divers have found themselves in circumstances 
needing all the presence of mind, patience and 
courage they could command. Many others are 
given in this book, where explanations are furnished 
of divers’ dresses, how they are worn, how dangers 
are avoided, and how work under water is performed. 

But the work of the diver is, however, only one 
side of the business of salving ships which involves 
a knowledge of ship calculations and the structure 
of ships and the use of such things as compressed 
air, pontoons and camels for lifting. There are 


probably few methods of salvage work not referred 
to in this interesting work, which deals with vessels 
from tramps and liners to submarines and battle- 
ships. One of the most fascinating stories is that 
of the frigate Thetis, which went down off the 
coast of South America more than a hundred years 
ago, and from which Captain Dickinson recovered 
a large consignment of dollars. The amount of 
salvage work done during the war was enormous, 
and Captain John Iron, Harbourmaster of Dover, 
who brought home the monitor Terror with only 
a third of her bottom in her, alone had no fewer 
than 240 salved ships to his credit. Since then 
many notable feats of salvage have been carried out, 
such as the raising of the German ships at Scapa 
Flow, the lifting of the United States Submarine 
S. 51, and the recovery of the gold from the Egypt, 
the stories of which, together with scores of others, 
are well told by Messrs. Whyte and Hadfield. 
The triumphs of deep-sea salvage are among the 
most striking examples of the value of scientific 
discovery and mechanical invention applied to a 
problem which baffled man for centuries. 





A Treatise on the Catalytic Action of Surfaces. By 
J. E. Nyrop. Copenhagen: Levin and Munksgaard. 
London: Williams and Norgate, Limited. [Price 
7s. 6d. net.) 

THERE is no doubt concerning the immense impor- 
tance of catalytic processes in many branches of 
industry from the technical and commercial points 
of view, and the results of recent researches have 
shown some important advances. The present 
volume deals with a particular aspect of the subject, 
being devoted mainly to a study of surface catalysis, 
with special reference to activated adsorption, the 
catalytic succession of surfaces, a general outline 
of the laws which govern the catalytic reactions 
produced by active surfaces. In general the author 
favours the view that strong adsorption, on a cata- 
lytically active surface, is due to intermittent ionisa- 
tion and that the decrease in activation energy 
produced by an active surface is mainly due to the 
ionisation yelded by the surface. An able discussion 
is given of how the adsorption caused by ionisation 
influences the catalytic processes, and why only cata- 
lysts having certain qualities characterised by their 
electronic state are able to aid a given process. The 
author develops the various phases of the theory 
and the diverse phenoména are woven into a very 
concise thesis. In studying the conditions at a 
metallic surface, the author has propounded a 
theory regarding the adsorption produced by metal- 
lic surfaces ; activated adsorption is explained on the 
basis of a variety of catalytic processes ; and the 
decrease in energy of activation is elucidated as 
the ionisation caused by the surface directly de- 
creasing the energy of activation. 





Handbuch der Experimentalphysik. Vol. IV. Hydro- und 
Aerodynamik. Part 4. Rohre, Offene Gerinne, Zihig- 
keit. Wien und Harms. Leipzig, Akademische Ver- 
lagsgesellschaft m.b.H. [Price 67 marks.] 

In all probability this fourth part of Vol. 1V of this 
Handbook of Experimental Physics will exert a 
wider appeal among engineers than any of the others 
which have been issued under the title of 
Hydro- and Aero-dynamics. The present volume 
deals with only three subjects—flow in pipes, flow in 
open channels, and viscosity—all of which are treated 
with a wealth of illustration in a discursive and 
readable style, which contrasts pleasantly with the 
mathematical severity of many branches of hydro- 
dynamics. The experimental work now con- 
sidered, moreover, has mainly been carried out 
with water as the working fluid, so that the engineer 
who refers to these pages to modernise his con- 
ception of hydraulic flow, finds himself dealing with 
both a subject and a medium with which he already 
enjoys a helpful familiarity. 

From the relative compactness and simplicity of 
the necessary apparatus, no less than from the 
importance and wide range of practical applications, 
the flow of water in pipes and channels has proved a 
favourite subject with hydraulic experimenters. 
The resulting, very considerable, literature is char- 
acterised by a degree of empiricism—not to say 
confusion—out of which the classical work of Darcy 





rises like a landmark and has served to guide 
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engineers almost up till the present day. The 
apparent simplicity of what is now proved to be a 
group of highly complex phenomena has undoubtedly 
been instrumental in retarding progress towards a | 
proper understanding of hydraulic flow. The seeds 
sown by Osborne Reynolds have germinated 
slowly, and it is only during the decades of this 
century, concurrently with the stimulus provided by 
aeronautical developments, that any approach 
towards a rational basis of hydraulics has been 
achieved. It is not too much to say, however, that 
modern knowledge, more particularly of pipe flow, 
represents a marked advance on that of even ten 
years ago. Since Stanton and Pannell completed 
their pipe-flow experiments, the most compre- 
hensive work in these subjects has been conducted 
in Germany, where the combination of such mathe- 
maticians as Prandtl and von Karman with first-class 
experimenters like Schiller and Nikuradse, has 
resulted in quite remarkable progress towards a 
knowledge of the laws of turbulent flow. 


It is appropriate, therefore, that the compilation 
of the section dealing with flow in pipes should be 
undertaken by Schiller, a scientist with a deservedly 
high reputation for practical research in this and 
allied subjects. His opening chapter, significant of 
the modern approach to problems of hydraulic 
flow, is devoted to the establishment and implica- 
tions of Reynolds’ work on dimensional similarity. 
A further preliminary survey covers most of the 
apparatus used in recent investigations. Then 
comes a treatment of steady or laminar flow, with 
experimental confirmation of Poiseuille’s work 
and an analysis of the velocity distribution in 
simple cases. A consideration of the transition 
from streamline to turbulent flow leads, logically, 
to the general problem of flow under conditions of 
established turbulence, regard having been paid 
at all times to variations of all the interesting 
phenomena with variations of Reynolds number. 
The experimental work discussed is, as may be 
expected, pre-eminently concerned with uniform 
pipes of circular cross-section, embracing flow in 
curved pipes and bends, but the problems of flow 
in convergent and divergent tubes, and in pipes of 
annular, rectangular and other cross-sections are 
also dealt with. Finally, the important question of 
resistance in relation to wall roughness is con- 
sidered in the light of recently developed theories 
of the onset and nature of turbulence. The formule 
propounded during the last year or two for velocity 
distribution and flow resistance are in excellent 
agreement with experimental results. 

The section on open channels is written by Eisner, 
a notable worker in experimental hydraulics, who 
opens his subject with an examination of the effects 
of a free surface on fluid motion. The importance 
of surface level is further emphasised by a description 
of instruments and methods developed in German 
laboratories for research, not only on artificial 
channels of regular shape, but also on models of 
harbours and river estuaries where the combined 
influence of tides, shifting sandbanks, bridge piers 
and training works may be under investigation. 
Modern experiments have apparently done little to 
supersede the work of Bazin so far as concerns 
regular channels of triangular, rectangular, trape- 
zoidal or semi-circular section. Incidentally, a 
rather unexpected omission from this part of 
Eisner’s treatment is the ovoid, “ self-cleansing ” 
form of channel frequently used for sewage disposal. 
Experimenters since Bazin have interested them- 
selves in the effects of changes in section, direction 





and slope. Such results, together with the phe- 
nomena associated with branched channels and | 
obstructions of various kinds are here fully dis-| 
cussed. A large proport’on of this section is devoted | 
to moving and stationary waves. Emphasis is 
placed on the erosive influence of both types, and 
the design of canals to resist erosion by the passage 
of ships, and of marine structures to minimise 
the formation of standing waves, is treated in a most 
interesting fashion. The section is concluded by 
a chapter dealing with scale-model experiments on 
tidal effects in estuary beds, and with the effects 
of channel flow on the mooring and mancuvring 
of ships. 

The subject of the last section of this volume 
-viscosity—whilst belonging most properly, per- ! 





haps, to pure physics or the properties of matter, 
exerts nevertheless so profound an influence through- 
out the whole scope of hydro- and aero-dynamics as 
to justify its inclusion here. The present treatise, 
by Erk, follows quite orthodox lines and calls for 
little comment. It comprises three divisions, the 
first dealing with methods of measurement, the 
second giving tabulated values of the viscosity of 
gases, liquids and mixtures, with variations due to 
temperature and pressure; the third dealing with 
the viscosity of solids. The book terminates with 
full name and subject indexes, one for the present, 
i.e., the fourth, part ; the other for all the four parts 
of the volume of Hydro- and Aerodynamics. 

The main general impression conveyed by this 
book is that of a definite advance in technical 
accuracy achieved during the past twenty years. 
The results of modern, hydraulic experiments, 
conducted with precision apparatus, exhibit a con- 
sistency which enables their accuracy to be accepted 
with confidence for the confirmation or refutation 
of theory. Their value is thereby greatly enhanced, 
not merely as regards their immediate applications | 
in hydraulic engineering practice, but also in an| 
enlarged sphere of scientific research. Such, for 
example, is the case with the pipe-flow experiments, 
described in the first section of this book, which, by | 
supporting certain recent theories of fluid skin | 
friction, are exerting an important influence on | 
advances in aeronautics and ship propulsion. 


well worth the serious consideration of those who 
are undertaking research into the subject, particu- 
larly with respect to matters relating to various 
aspects of water-turbine systems. The numerical] 
examples given in many sections of the text enhanc 
the value of the work to practical engineers, who. 
incidentally, would have welcomed a fuller index 
to the contents than the one given. The volume is 
a valuable contribution to this subject, since the 
results obtained in the pages suggest lines along 
which future investigations may be conducted. 


LETTER TO THE EDITOR. 


CALCULATION OF TORSIONAL 
VIBRATION STRESSES OF MARINE 
OIL ENGINE INSTALLATIONS. 


To THE Eprror or ENGINEERING. 


Sir,—With reference to Mr. W. Ker Wilson’s latest 
letter under this heading, published in ENGINEERING, 
April 27 (page 496) the amplitude of the forced vibration 
which operates in conjunction with the 7} order two 
node critical speed of 132 r.p.m., is given as +0-00465 
radian at the engine. This value is due mainly to the 
third order torque component and is of the same 
magnitude of the 7} order critical. He therefore con- 
cludes that a distinct distortion should appear on 
torsiograph records. 

Such large distortions as are represented by com 
binations of third and 7} orders of practically equal 








| magnitude do not appear in the torsiograph records 


Théorie Générale du Coup de Bélier. By C. JaxncER, 


D.és Sc. Paris: Dunod. [Price 86 francs] 
In reviewing this volume, which deals with the | 
subject of water-hammer, reference may be made to 
the work of the Italian civil engineer Mr. L. Allievi 
who, in 1902, published a paper on the disturbed | 
motion of water in pipes under pressure, and some 
ten years later developed this method into a general 
theory of water hammer. In this second paper Mr. 
Allievi, by means of relations which correspond to 
equations in the book under review, evolved a} 
means of constructing “ circular diagrams” which | 
involved the drawing of a single circle to determine 
the values of the maximum and mean pressures | 
produced in a pipe-line when a valve was opened or | 
closed, as well as the limiting value of the pressure 
associated with resonance phenomena. These | 
diagrams, formed an attractive feature of the con- | 
tribution, since they afforded a ready means of| 
dealing with the related problems in pipes of uniform | 
cross-section in all respects, running full, and con- | 
nected to an infinitely large reservoir. Due to the 
fact that the original papers were published in 
Italian it is possible that the theory is not so widely 
known as it deserves to be, but it may be added that 
a translation of these contributions was issued some 
years ago under the auspices of the American Socie- 
ties of Civil and Mechanical Engineers. 

As the above mentioned theory was, strictly 
speaking, confined to pipe systems of uniform area, 
and constructed of material having a constant 
modulus of elasticity, Dr. Jaeger has taken the 
Allievi theory as a basis and evolved a generalised | 
theory along his own lines. Thus the treatment | 





| given in the book is applicable to systems consisting | 


of pipes of variable diameter and constructed of | 
materials having different elastic properties, and 
coupled to surge tanks or stand pipes ; for instance, | 
the principles of the method are applied to pipes | 
constructed of reinforced concrete. To those not 
already acquainted with the fundamental theory | 
the volume may appear to be rather mathematical | 
in character, which is due to the author's generalised 
methods, but once the reader has become acquainted 
with the symbolism used, it will be found that the 
analysis follows closely the physical phenomena 
under consideration. In our opinion, and speaking 


|from experience with an alternative method of 


dealing with the subject, the given process of con- 
necting water hammer effects with those concerning 
the oscillations of the mass of fluid is the only 
rational basis for problems of this kind. The broad 
treatment followed clearly does not lend itself to 
expression in the form of curves such as were included 
in the Allievi contribution, but it shows how water 
hammer may occur in certain installations under 
circumstances that are not usually associated | 
with the phenomenon. On this account the book is | 


of this critical and as the records referred to were 
taken by a Geiger torsiograph at a position where such 
motions at the engine would be portrayed, Mr. Wilson's 
statement demands explanation. 

It is perfectly rational to consider the forced vibra- 
tions of the predominant third order as representing 
the main distortions on the torsiograph record at the 
7} order critical. The third order torque components 
have been found from the actual indicator cards and 
at 132 r.p.m. their value is 385,000 sin 30 — 85,600 
cos 30 Ib.-in. per cylinder. The inertia torque com- 
ponent at this speed is —332,000 sin 30 lb.-in. per 
cylinder, giving a combined third order torque coefti- 
cient of 107,000 Ib.-in. per cylinder. 

From a complete calculation for the third order 
forced vibrations it will be found that the amplitude 
at the engine is practically uniform and is +0-00166 
radian and at the propeller +0-0003 radian. The 
records were taken at a position just aft of the engine 
and the corresponding amplitude is very slightly 
reduced to +0-00162 radian. These small values 
would cause only a slight distortion to appear on the 
torsiograph record, thus agreeing with the experiment. 
It is also noted that the value +0-00166 radian gives 
a coefficient of speed fluctuation of 5}, as against 
ss obtained by Mr. Wilson. 

’ Finally, it would be interesting to have details and 
experimental results of the non-linear spring coupling 
damper to which Mr. Wilson refers. 

Yours faithfully, 
J. F. SHANNON. 
The Royal Technical College, 
Glasgow. 
May 5, 1934. 








THE LATE SIR T. HARRIS SPENCER, 
K.B.E. 


Sm Tuomas Harris Spencer, whose death, we 
regret to have to record, took place at his home at 
Edgbaston, Birmingham, on April 30, was managing 
director of Messrs. John Spencer, Limited, Wednes- 
bury, and a director of Messrs. Birmingham Railway 
Carriage and Wagon Company, Limited, Messrs. George 
Salter and Company, Limited, and several other com- 
panies. The second son of the late Mr. 1 homas 
Spencer, of West Bromwich, he was born on May 22, 
1863, and received his education, first at Wednesbury 
High School, and afterwards at St. James’ Grammar 
School, Almondbury, Huddersfield. He served his 
pupilage, from 1879 to 1884, at the works of Me ssrs. 
Thomas Piggott and Company, Limited, Birmingham, 
and was then engaged as draughtsman, subsequently 
rising to the position of manager; this he held for 
some years, relinquishing it in 1895 to become 4 
partner in the firm of Messrs. John Spencer, Limited, 
Globe Tube Works, Wednesbury, founded by his uncle, 
the late Mr. John Spencer. During the time he oe 
at Messrs. Piggott’s, he superintended the erection rn 
gasholders, roofs, tanks and constructional —— 
generally in various parts of the country. In t ’ 
course of time Sir Harris became managing director 0! 
Messrs. John Spencer, Limited, and was subseque ntly 
appointed to a seat on the board of several ot - 
companies. In addition to the positions airea©. 
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enumerated, he was chairman of Messrs. John Brock- | continuing to isolate the fire until means for quelling 


house and Company, Limited, West Bromwich, and 
Messrs. Steel Nut and Joseph Hampton, Limited, 


Wednesbury, and a director of Messrs. J. E. and 8. | 


Spencer, Limited, London. 

Sir Harris, then Mr. T. H. Spencer, became the 
first president of the Midland Employers’ Federation, 
when this was formed in 1913. This body was after- 
wards amalgamated with other similar associations, 
and Sir Harris subsequently served as president of the 
Birmingham and District Engineering and Allied 
Employers’ Association. In 1916, a Midlands Area 
Munitions Committee was established which was 
responsible for the organisation of a National Shell 
Factory at the former Midland Railway Wagon and 
Carriage Works, at Washwood Heath, Birmingham. 
The factory was governed by a board of management 
invested with wide powers, of which Mr. Spencer 
was chairman, and in recognition of his great organising 
ability, he was made a K.B.E. in 1918. Sir Harris 
was elected a member of the Institution of Mechanical 
Engineers in 1897, and of the Iron and Steel Institute 
in 1902. He was also a Justice of the Peace for the 
County Borough of West Bromwich and for the County 
of Staffordshire. 








THE LATE MR. A. E. JONES. 


Ir is with regret that we announce the death, at 
his home in Weymouth, on April 30, of Mr. Albert 
Edward Jones, director of technical construction at 
the works, at Wyke Regis, Weymouth, Dorset, of 
Messrs. The Whitehead Torpedo Company, Limited. 
Mr. Jones was born at Birmingham on November 19, 
1864, and received his education at King Edward’s 
Grammar School in his native city. In 1880 he was 
appointed junior draughtsman in the offices of Messrs. 
The Brush Electric Light Corporation, Belvedere-road, 
Lambeth, London, and three years later entered the 
drawing office of Messrs. Greenwood and Batley, 
Limited, Leeds. While in this city he attended the 
Yorkshire College and studied technical electricity 
under Profressors Riicker and Stroud. In 1887 he 
became associated with the late Mr. Robert Whitehead, 
on being appointed chief inspector of the Torpedo 
Works, Fiume, Hungary, of Messrs. The Whitehead 
Torpedo Company. He was made works manager in 
1889, and subsequently rose to the position of managing 
director. The works then employed about 1,000 hands, 
40 draughtsmen, and nine engineers, and the manu- 
factures comprised, in addition to Whitehead torpedoes, 
high-pressure air compressors and submarine boats, 
Mr. Jones being responsible for the design of the 
torpedoes and all the accessories turned out by the firm. 
He possessed great linguistic ability, which stood him 
in good stead while at Fiume, where his firm con- 
structed torpedoes for many of the navies of the world. 
He was interned in Austria during the war and returned 
to this country some ten years ago, since when he had 
held the position of director of technical construction 
at Wyke Regis. He was elected a member of the 
Institution of Mechanical Engineers in 1911. 








ASBESTOS AS A FIRE PROTECTION 
MATERIAL. 


A DEMONSTRATION of the uses of asbestos in 
connection with the prevention of, and protection 
from, fire was given recently at the Bestobell Works, 
Slough, Bucks, of Messrs. Bell’s Asbestos and Engi- 
neering Supplies, Limited. For the purpose of carrying 
out the demonstration, a special tunnel had been 
built of brick, in the open, in the shape of an “ L.” 
The total length of the tunnel was approximately 
60 ft., and its sectional dimensions were those of an 
alleyway of a ship, namely, 4 ft. 6 in. wide and 9 ft. 
high. A considerable quantity of wood-wool and 
timber, soaked in oil and paraffin, was laid at one end 
of the tunnel and ignited, and the flames were drawn 
down the tunnel by means of an electric suction fan 
placed at the remote end of the tunnel. Mica windows 
let into the structure at various points, permitted 
the spectators to watch the progress of the fire. When 
the fire was burning well an asbestos curtain was 
dropped close to the seat of the conflagration and the 
doors giving access to the tunnel were opened. The 
curtain isolated the fire and it was possible to walk 
right up to it, a certain amount of smoke coming 
round the edges being the only evidence that a fire 
was burning on the other side. It was pointed out 
that in actual practice, either on board ship or on 
premises on land, the asbestos curtain could be made 
to operate either by remote or adjacent control, or 
could be linked up with a thermostatic device, which 
would become operative the moment a certain tem- 
perature was reached. A distinct advantage of the 
curtain is that persons trapped on the fire side of it 
could easily push their way through to safety, the 
curtain dropping back into place after them, and 


the outbreak were at hand. 

Demonstrations of the uses of an asbestos suit 
for salvage purposes and fire fighting were also given. 
In addition, the value of asbestos as a ceiling and 
floor material was demonstrated. Two adjacent 
structures made entirely of wood and intended to 


| represent two rooms of an upper floor had been built 








| over the tunnel above the seat of the fire. The flames, 


prevented from spreading laterally by the asbestos 
curtain hanging in front of them, were also frustrated 
from spreading upwards by the asbestos roofing of the 
tunnel. One section of this asbestos roofing, however, 
was removed, and this procedure exposed the wooden 
floor of one of the rooms to the full intensity of the 
flames. It was gutted in a few minutes while its 
asbestos-protected neighbour remained 
undamaged. An interesting incidental feature of the 
demonstrations was that Donalarm automatic fire 
detectors were fitted on the ceilings in the two rooms, 
and also in the tunnel. This device, which is produced 
by Messrs. Donalarm Limited, 109, Kingsway, 
London, W.C.2, consists essentially of two super- 
imposed bronze strips. A sudden rise in temperature 
causes the outer strip to expand and establish contact 
with the other, thus bringing into operation a syren 
and also an indicating device. We understand that the 
detectors are so constructed that slow normal rises 
in temperature have no effect. 








IODINE IN BLAST-FURNACE GAS 
DU 


As a result of systematic investigations carried out 
over a considerable period, under the direction of Mr. 
F. Wald, engineer in charge of the laboratory of the 
Witkowitz Iron and Steel Works, Czechoslovakia, a 
number of interesting facts concerning the composition 
of the dust contained in the blast-furnace gas have 
been brought to light. The first results of the investiga- 
tions were embodied in a contribution presented by 
Mr. Wald before the 12th Congress of Industrial 
Chemistry, held at Prague in the autumn of 1932. 
This contribution shows that iodine is present in 
sufficient quantity in the dust from the electrostatic 
gas-cleaning plant to be commercially useful, 
thus adding one more to the many by-products 
which are already recovered from the metallurgical 
and coking processes at these works. As the blast 
furnace gas produced at Witkowitz is utilised for run- 
ning gas engines and blowers, it is essential for the 
gas to be cleaned very thoroughly, the maximum 
dust content allowed being 0-02 grammes per cubic 
metre of gas. In practice, this is reduced to 0-01 
grammes, or even less. Gas cleaning is effected by 
electrical precipitation, the Witkowitz Company having 
abandoned the Theisen method of wet cleaning in 
favour of electrical plant designed by Messrs. E.L.G.A. 
incorporating the principles of the Cottrell-Mdller 
system. The change-over was made on account of the 
high cost of running, the difficulty of obtaining satisfac- 
tory purification of the waste water, and trouble with 
the sludge deposit, The preliminary tests made with 
the electrical process were so satisfactory that it is now 
used exclusively and the capacity of the plant is about 
270,000 cub. m. of gas per hour, The dust concen- 
trates obtained contain up to 25 per cent. of zinc oxide, 
15 per cent. of lead oxide, from 0-1 per cent. to 0-28 per 
cent. of iodine, and about 14 per cent. of matter 
soluble in water. In determinations carried out over a 
period of one year a monthly average of 0-21 per cent. 
of iodine has been obtained, whilst on certain days 
as much as 0-27 per cent. to 0-28 per cent. has been 
found. This iodine is probably combined with 


potassium, 

Analysis of the dust, partly by chemical and partly by 
spectroscopic means, has enabled the determination of 
the following elements in addition to iodine to be 
made; they are altogether over 30 in number, namely, 
aluminium, arsenic, barium, bismuth, bromine, carbon, 
calcium, cadmium, chlorine, cobalt, chromium, cesium, 
copper, iron, fluorine, indium, potassium, lithium, 
magnesium, manganese, sodium, nickel, phosphorus, 
sulphur, silicon, strontium, thallium, titanium, vana- 
dium and tungsten. The presence of this large number 
of elements is accounted for by the use of various ores 
of both local and foreign origin in addition to burnt 
pytites from Spain and elsewhere. The researches 
carried out in the central laboratory of the Witkowitz 
works have shown that iodine is present in nearly all the 
raw materials employed and that it finds its way into 
many of the by-products obtained. It may be noted 
that this demonstration of the remarkably widespread 
occurrence of iodine has only been made possible 
by comparatively recent developments in micro- 
chemical methods of analysis. Coal from the Ostrava 
coalfields, which is the chief raw fuel used in the 
works, has been found to be the main source of the 
iodine. Moreover, among the various ores employed, 
imonite from Poland may be mentioned as containing 


completely | 


an appreciable quantity, whereas limestone only aver- 
ages about 0-3 grammes per ton. 

Traces of iodine are to be found in the waste water 
from the works and the fact that it occurred in the 


| wash water from the Theisen purifiers formerly em- 
| ployed had been known for a long time. 


Water 
injected into the gas, prior to the electrical precipitation 
process, to cool it to the required temperature and to 
impart the desired degree of humidity, has been found, 
when tested, to contain 60 grammes of iodine per 
cubic metre. The ammoniated water produced in 
the by-product recovery installation contains 35 


| grammes, and waste water from the ammonia plant, 


25 grammes of iodine per ton. The condensate after 
electrical purification of the gas contains 2 grammes, 
and the gasholder water 0-15 grammes of iodine per 
cubic metre. Although details of the total amount 
of iodine that might be recovered on a commercial 
basis are not available it is estimated that in times of 
necessity it would be possible to produce sufficient 
of this substance to meet the requirements of the home 
market without having recourse to foreign supplies. 








SAFETY DEVICES FOR HEATING 
INSTALLATIONS. 


In the past it has been usual to leave the considera- 
tion of the provision of safety valves, and other fittings, 
on boilers and their connected pipe systems in heating 
installations, to engineers concerned with the designs 
of the various systems. As a result very wide diver- 
gence in practice has been common. In the hope of 
securing uniformity, Mr. A. H. Barker proposed to the 
Institution of Heating and Ventilation Engineers that 
a committee should be set up to consider all the 
questions involved and to frame a code, to which it would 
be possible for all to conform. This body has now 
concluded its deliberations and has framed rules, 
which have been published as a Report by the Institu- 
tion at a cost of 6d. net, copies of which can be ob- 
tained from its offices at 12, Russell-square, London, 
W.C.1. In dealing with safety valves and other 
devices, and with the methods adopted for fixing 
them to ensure the safety of boilers, and other closed 
vessels, used in connection with heating, whether by 
hot water or steam, and also whether for cooking or 
the provision of hot-water supplies, recommendations 
have been put forward, which are intended to become 
standard practice, thus removing the inconveniences 
experienced in the past. The provisions are simple. 
In the first place, they recognise the need for the intro- 
duction of safety devices, and their marking with the 
pressures at which they should be set to operate, for 
the different types of plant. The maximum working 
pressure for cast-iron, or semi-steel cast boilers, is 
specified at 10 lb. per square inch gauge, and for 
wrought iron, or welded steel boilers, for kitchens, 
heating installations and hot-water supply, at 25 lb. 
per square inch gauge. Where steam is the heating 
medium, the maximum pressure is given at 10 lb. per 
square inch gauge for cast-iron radiators and pipes, 
and in the case of direct hot-water supply, or hot- 
water heating installations, 50 lb. per square inch 
should not be exceeded, where cast-iron or semi-steel 
boilers are used. In the case of direct steam heating, 
the safety valve should be loaded by springs, or weights, 
in such a way that the escape of steam is possible, 
without the creation of pressures beyond those per- 
missible. The valves must be suitable for locking, 
and be fitted with easing gear, or provision for turning 
the valve on its seat. Both valve and seat should be 
constructed of metal, rather than of fibrous or other 
substances. The high pressures, sometimes used in the 
past, are regarded with disfavour. For closed vessels, 
made of cast-iron, limitations of pressure are advocated. 
In the case of steam ovens, 5 lb. per square inch, and for 
jackets, boiling pans, hot tables and the like, 10 lb. per 
square inch, are regarded as suitable limits. Such 
values, of course, are not stipulated in the case of food 
factories, where higher pressures are needed. Safety 
valves and pressure gauges are considered necessary 
on the low-pressure sides of all reducing valves, and 
another feature taken to be essential is the fitting of 
the hinged door of steamers with catches to cut off 
the steam supply before the door can be opened. 
Tables of suitable bores for safety valves for different 
types and sizes of installations have been drawn up, 
as well as rules for the determination of the ratings of 
the various makes of boilers. 








Tue Instrrure or Fust.—sir John Cadman, G.C.M.G., 
has accepted the position of president of the Institute 
of Fuel, for the year commencing October 17 next. 
Mr. Roland Addy has been invited, and has agreed, to 
become a vice-president of the Institute, as from April 11. 
The Council also announces that the Melchett Medal for 
1934 will be presented to Dr. Bergius, of Heidelberg, 
in recognition of his valuable services, more particularly 
in connection with the hydrogenation of coal. Dr, 
Bergius will deliver the Melchett Lecture in London, 





and receive the Medal, in October. 
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WATER CIRCUIT -BREAKERS FOR 
ST. ALBANS SUBSTATION. 


Tue St. Albans sub-station of the North Metro- 
politan Electric Power Supply Company has recently 
been equipped with an electrically remote-controlled 
moulded stone cellular switchboard for controlling 
two rotary converters, one incoming feeder and two 
interconnector feeders. A general view of this board, 
which was constructed by Messrs. Ferguson, Pailin, 
Limited, Higher Openshaw, Manchester, is given in 
Fig. 1. It is installed on two floors, the "bus bars 
with their isolators and the circuit-breakers being 
above, while the potential transformers, feeder isolators 
and cable-sealing ends are below. 
switches, including those for the potential transformers, 
are ganged and are mechanically operated by hand- 
wheels. Those on the potential transformers are 
fitted with earthing contacts. An illustration of one 
of the panels with the doors open appears in Fig. 3 
and shows the "bus bars isolating switches above with 
the circuit-breaker below 

The most interesting feature of the is 
that it includes the first water circuit-breakers of 
British manufacture. As is well known, this type of 
breaker includes an explosion pot in which water is 
employed, instead of oil, as a filling medium. The 
fixed contact forms part of the base of the explosion 
pot, while the moving contact of a rod 
which, when the breaker opens, the fixed 
contact in an upward direction, the water surrounding 
it being turned into steam by the are thus formed. 
Continuing its upward travel, the moving contact 
passes out of a throat in the top of the explosion pot, 
thus allowing the steam to expand. The turbulence 
and blast effect thereby set-up cool and deionise the 


installation 


consists 


leay es 


are space.* 

A view of one of the circuit-breakers of this type 
installed at St. Albans appears in Fig. 2, from which 
it will be seen that the link mechanism, which actuates 
the moving contacts, and the chamber containing the 
fixed contacts are both supported from the framework 
on glazed porcelain insulators. These insulators are 
mounted as nearly as possible vertical, so as to mini- 
mise the created by the reaction between 
the fixed and moving portions of the breaker under 
short-circuit conditions. The upward travel of the 
moving contacts, when the circuit-breaker is opened, is 
controlled by accelerating springs and at the end of the 
stroke the movement is arrested by dash pots filled 
with water and glycerine. The explosion pot 
made of cast steel, while the fixed contact, consists 
of a number of flexible spring-loaded segmental 
bushes, between which the moving contact is forced 
when the circuit-breaker is closed, this arrangement 
reducing the resistance. The explosion pot is fitted 
with a relief valve to ensure that dangerous pressures 
are not exceeded, and a gauge is also provided to 
show that the water contained therein is at the proper 
level The gases formed by the are expand into 
inclined expansion chambers, which can be seen behind 
the explosion pots in Fig. 2. It is claimed by the 
makers that this design of expansion breaker has a 


stresses 


Is 


All the isolating | 





number of advantages over certain contemporary 
Continental patterns. Its construction is robust 
enough to allow a high working factor of safety 
and a very onerous duty cycle. Between 100 and 


150 normal switching operations can be effected with 
out replenishing the water, and it can also be opened | 
in emergency three times as frequently as 
breakers of other design. An ample safety margin 
has been allowed in determining the proper size of 
the explosion pots and expansion chambers to meet 
the duty cycle and to interrupt intermediate values 
of current up to the full rating. Each breaker is de 
signed for a working voltage of 22 kV and has, we 
understand, successfully dealt with 274,000 kVA at 
19-3 kV recovery voltage, with a pressure of 23 k\ 
between the phases. The British rating of the breakers 
is 250,000 kVA at 22 kV. 

As regards the operating mechanism, the circuit- 
breakers are arranged for remote electrical control 
and are fitted with Ferguson, Pailin standard free-handle 
type, closing solenoid equipment. The solenoid plunger 
is coupled to the breaker through a compressed chain 
coupling link. One of she requirements was that a 


some 





hand closing mechanism, which should be independent 
of the electrical system and should not require a 
special auxiliary source of power, should be fitted 
This was a matter of some difficulty, as powerful and 
rapid closing is essential to overcome the piston effect 
set up by the steam generated in the expansion chamber 
and tending to oppose the closing motion. It was 
overcome by fitting the breaker with thermal gas 
closing mechanism in which the closing force is obtained 
by igniting a charge of gunpowder in a cylinder below 
the operating plunger and using the gas generated to 
operate the breaker. Ignition is effected from a 


* See ENGINEERING, vol. cxxxiii, page 289 (1932), and 
Rlektrotechnische Zeitschrift, vol. li, page 499 (1930) 
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Fig. 1. GeNeERAL VIEW 

















Fig. 2. Taures-Pote Crrcuit-BREAKER. 


small heater element which can be energised from the 
battery normally used for tripping. The action 
it is claimed, positive, rapid and powerful, and a 
can easily and quickly be inserted after 
Only one of these closing mechanisms 
is required for the complete installation, and it is 
arranged for convenient attachment to any panel. 


is 








Mopgern Sreectworx.—<An illustrated review of 
current practice in the employment of structural steel- 
work in buildings and bridges has recently been issued 
j}under the title Modern Steelwork, by the British Steel- 
Artillery House, Artillery-row, Victoria- 
| street, London, 8.W.1. The last issue of the book was 
| published in 1930. The new edition contains a number 
| of interesting and informative articles, among which 
may be cited, Building Research, by Dr. R. E. Stradling ; 
Floor Constructions, by Mr. D. H. Lee; Walls and 
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WATER CIRCUIT-BREAKERS; ST. ALBANS SUBSTATION, 


PAILIN, LIMITED, MANCHESTER 





Five-PANEL SWITCHBOARD. 





Doors OPEN. 


PANEL WITH 


| Walling Materials, by Mr. R. Fitzmaurice ; The Futur 


of Commercial Architecture, by Mr. T. 8. Tait ; High 
Tensile Steel, by Dr. H. P. Budgen; and Industrial 
Buildings, by Mr. A.S. Spencer. Other, unsigned, arti les 
deal with such subjects as oil-storage tanks, steel pit 
props and mine arches, the waterless gas holder, 
equipment, and bridge design and construction 
book concludes with a section containing illustrated 
particulars of some interesting recent contracts. These 
include the Lower Zambesi, Lambeth, Khedive-[smail, 
Willingdon, Sydney Harbour, Irrawaddy, and other 
famous bridges, many of which have been dealt with in 
our columns, and large factory, power-station, otfice, and 
public buildings, and other structures in which steel 
constitutes an important element. The price the 
work is 5s. 
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ARTICULATED TOWERS FOR HIGH-TENSION TRANSMISSION LINES. 


CONSTRUCTED BY MESSRS. COMPAGNIE 


ELECTROMECANIQUE, ENGINEERS, PARIS. 














ARTICULATED TOWERS FOR HIGH- 
TENSION TRANSMISSION LINES. 
THERE have been in the past, and still are, many 

adherents to a policy of making the supports of high- 

tension transmission lines as rigid as possible. This 
practice has, at times, led to the specification of cross- 
arms of a strength very greatly in excess of anything 
that the insulator supports could stand, with the 
resultant erection of some rather clumsy and expensive 
structures. As against this point of view, other 
engineers contend that it is sounder practice to 
illow a material amount of flexibility, so that the 
structure may deform in the case of line breakage, 
or exceptional weather conditions, with the elimination 
f indeterminate and possibly very high stresses. The 
movement in the direction of flexible towers has received 
some support in America, where lines have been erected 
with the base of the towers constructed in a form 
equivalent to a hinge, the towers being held erect by 
the conductors themselves. Anchor towers are placed 
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| weight of members can be greatly reduced and that 

in case of breakage of a line the factor of safety of the 

framework remains materially greater than is the case 

if a rigid structure is employed. Monsieur Darrieus 
|read a paper dealing with his proposals before the 
| High-Tension Conference in Paris in 1923 and at the 
| 1927 meeting gave particulars of an experimental 
| section of line in which they were incorporated, which 
had been erected at Le Bourget near Paris. The section 
consisted of three 240 m. spans and an 80-m. terminal 
span. The conductors were of aluminium-steel of 
148 sq. mm. cross-section. The towers were built 
|up of two lattice-work verticals 15 m. (50 ft.) high, 
joined at the top by a cross arm 8 m, (26 ft.) long, which 
| projected at each end beyond the verticals, one conduc- 
|tor being carried between the verticals and the others 
at each end of the arm. The total weight of the three 
| main members was 430 kg. (947 lb.). The uprights 
| were ball-socket-jointed at their base ends and also to 
| the cross arm, Guy ropes connected the top of one 
| upright to the base of the other. 








t intervals. In Germany, lines have been erected in| into high-tension line constructions and helps towards| Line supports consisting of two uprights with an 


vhich horizontal arms, supporting horizontally-disposed 
nductors, are carried on hinges inclined to the 


8 liable to develop on the conductors. 


t 
I 








zravity, they are none the less free to swing sideways | 
\ the case, for instance, of breakage of a line, and 80 | rigidity in Continental practice, is that land in, for | tower, so that long spans are possible, limiting rentals 
reheve the towers from torsional stresses. In other| instance, France and Germany, is usually of greater | for ground occupation and the number of insulators, 
ses, arms are made with a material amount of | agricultural value than in Great Britain, so that there} which are always a point of weakness. Monsieur 
exibility in the direction of the lines. In France,| has been a tendency to construct towers of somewhat | Darrieus contends that by incorporating ball-socket 
Monsieur Cornez many years ago introduced a form of| smaller base area than is common with us. 
ss-arm made up of flat strips, designed to allow a! causes less interference with cultivation and leads | greatly increased. Owing to the elimination of over- 
certain amount of deformation if unequal stresses were | directly to a slenderer and more flexible type of tower. | turning stresses at the base of the uprights, the founda- 
troduced. Comparatively flexible designs have also | 
en introduced in districts in which heavy ice-loading | Chief Engineer of the Compagnie Electromécanique, 
of Paris, has advocated the use of articulated structures 
Che development of chain insulators in place of | for the support of high-tension lines, contending that | able deviation of the line without employing special 
iose of the pin type has introduced some flexibility’ by the employment of ball-socket connections, the ' angle towers. Longitudinal inequalities of stress tend 


pow automatic distribution of local stresses. 


In some upper cross-bar have been in use in America and Scan- 


cases suspension clamps have been employed designed | dinavia for some years, in many cases the uprights 


| . . ° . | 
rtical, so that, although the arms tend to set them-| to allow of a certain amount of slipping should the | 
ves in a horizontal position under the action of! stress on a conductor exceed a definite limit. 
} 


taking the form of wooden poles. With this type 


A | of structure, the weight does not go up with increased 


consideration, which has had some effect on tower | height nearly so rapidly as with the normal type of 


This | joints into this type of structure its advantages are 


For some years past, Monsieur Georges Darrieus, | tion blocks may be made of a simpler and cheaper 


type, while the resistance to transverse stresses is 
accentuated. It is also possible to arrange a consider- 
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to balance out, as the supports are free to take up} Coincidence between the frequencies of the natural; may be determined immediately from the values it 
and applied oscillations is often possible, and if it | gives for D*. 


positions dictated by the line tensions. Finally, 
the structures are very light and transport to site is 
greatly facilitated, and alterations or replacements 
may be carried out rapidly. 

At the meeting of the High-Tension Conference 
last year, Monsieur Darrieus described a section of 
line which has been erected on this system in Algeria 
It runs from Oued Keberit to Ain-Chenia, on the 
borders of Tunisia and forms an extension of a trunk 
line which feeds a sub-station on the Bona-Tebessa 
section of the Algerian State Railways. Power is 
supplied from a steam station at Bona, a seaport 
on the Mediterranean. The line is 12 km. (7 miles) long 
and operates at 90,000 volts. r 


The country traversed 
is of a rugged character interspersed with forests, and 
intersected by gorges which had to be dealt with by 
means of long spans. There are practically no roads. 
A view of one of the towers is given in Fig. 1 on page 581. 
The verticals are each 15 m. (49 ft.) long, with their 
bases 9 m. (29 ft.) apart, centre to centre. The cross 
irm is 8 m. (26 ft.) long and of triangular cross-section. 
rhe structure is cross-braced, the upper end of each 
brace being bifurcated, the two ropes being spread by 
means of a crossbar and connected to the two sides | 
of the The earthing cable, which 
connected to the vertex of the structure, is also bifur- 
a vertical plane, the lower section being 
connected to the bottom of the cross-member. The 
whole arrangement conjunction with the tension 
in the overhead lines, is self-supporting. 

The conductors are steel-cored aluminium of 238 sq. 


18 


cross-mem ber, 
cated in 


mm. cross-section, and the normal span is 270 m. 
(880 ft.). The maximum number of supports between 
each anchor tower is seven, but it is considered that 
this number could be increased to nineteen without 
danger. The foundations consist of concrete blocks 
of about one cubic yard. Erection is facilitated by 


the low weight of the main parts, that of the two verti- 
cals and the cross-arm together amounting only to 
740 kg. (14) ecwt.). During erection and _ before 
the outer conductors are clamped to the insulators, 
the structure is kept in position by stays at each side, 
which are bifurcated in order to reduce the bending 
stress on the cross-arm. The adjustment of the line 
clamps is a simple matter, since when the cables have 
been secured at the anchor stations and hang loose on | 
the flexible towers, they may be at once clamped up| 
the various strings of insulators, any possible 
variation in stress in the various spans being eliminated | 
by automatic self-adjustment of the flexible towers. 
The effect of the breaking of one of the overhead lines 
on this type of structure has been experimentally | 
investigated both on the installation at Le Bourget 
and that in Algeria, and Fig. 2 shows one of the towers 
of the Algerian line after one of the outer cables had 
been severed. This represents the most severe condi- 
tion. As will be seen, the structure has taken a twist, | 
the end of the cross-arm being pulled over by the un- | 
broken of the line. Owing to the ball joint 
construction, the whole movement, including the swing- 
ing round of the towers, has taken place without the 
of A further advan- 
this which may be 
running of lines 
necessity for any 


to 











section 


torsional stresses. 
flexible 


introduction 
tage oft 

mentioned 
over 


construction 
that it allows of the 
ground without the 

special structural arrangements. As _ illustrated in 
Fig. 3, the tower structures will take up natural 
position of equilibrium even on a steep slope, the 
only point requiring any special attention being the 
setting of the foundation blocks in the correct position 
in reference to the normal thrust. 
the verticals may be made of unequal lengths without 
the necessity of modifying any other feature. The 
Algerian has for a con 
siderable time and has given no anv 
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the 
internal-combustion engines running 
high Although dynamically 
similar, steam engines rarely give corresponding mani 
their peeds are usually 
relation to their peeds. Also, the 
of eylinders in a steam engine does not often 
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been brought promuine ntl notice use 


multi-cylinder 


comparatively 


syn eis 


festations, because running 


lower in critical 


number 


exceed four, whereas an internal-combustion engine 
may well have six or eight. The greater number of 
cylinders means that the frequency of the applied 


impulses is higher for a given running speed, whilst the 


greater torsional flexibility of the longer crankshaft 


reduces 


the natural frequency of the dynamical system 





does occur, dangerously high stresses are likely, leading | 


to failure of the crankshaft. Calculation of the natural 
frequencies (at least the two or three lowest) is thus 
an essential part of the design work. 

The dynamical system represented by, say, @ six- 
cylinder engine driving a generator and exciter is a 
fairly complicated one, consisting as it does, of one 
rotor for the generator, one for the exciter, one for 
the flywheel, one for each cylinder, and possibly two 
more for air compressors. It is usual, in investigating 
such cases, to replace the masses corresponding to 
cranks and reciprocating parts by a single mass situated 
at their centre of gravity, and to combine the rotors 
of the generator and exciter, thus reducing the system 
to one containing only three rotors, and having two 
natural frequencies. The lower of these will often 
approximate with sufficient accuracy to the lowest 
frequency of the actual system, but the other tends 
to depart more seriously from the true figure, whilst 
frequencies higher than these are necessarily ignored 
altogether. Alternatively, the lowest natural frequency 
may be calculated by a trial and error method which 


will, with some labour, give the correct result. The 
exact solution, giving all the natural frequencies 
without trial and error work (except in so far as 


Horner’s Method may be so described), is not difficult 
in cases where the number of rotors does not exceed 
four or five, but appears formidable for more compli- 
cated systems. It is the object of the present article 
to indicate a simple method of obtaining the frequency 
equations for systems containing any number of 
rotors. Damping influences are not taken into account 
as, although they have great influence in determining 
the amplitude of forced oscillations, they have little 
effect on the natural frequencies. 

It is assumed, first of all, that an equivalent dyna- 

mical system has been obtained, consisting of a series 
of rotors mounted on a shaft of unit diameter. This 
is done by replacing each portion of shaft of length 1 
: of unit diameter. 
d‘ 
Corresponding to each cylinder line, a rotor is used 
whose moment of inertia is equal to that of the rotating 
masses on that line, plus the moment of inertia of half 
the reciprocating mass placed at the crank-pin. 

Fig. 1 represents any two consecutive rotors in 
such a system. The torque in the shaft between the 
nth and (n 1)th rotors is called gy, and the angular 
displacement of the nth rotor from a certain fixed 
position called @,. Then, considering the nth 


rotor, and writing D* as a symbol of operation, (Se) 


and diameter d by a length 


is 


we have :— 
I,D* On = dn — In—}- (1) 


Similarly, 


|In any particular case where numerical values are 
| available, however, the work is very convenient 
| done by the method to be described. 





In+1 D® On4+1 qa+, — In . 
Also, from the torsional strain of the shaft due to the 
t rque dn, 


(3 


CJ 
qn (On 7 1 = 6x) . 
la 
Differentiating (3) twice and substituting from (1) 
and (2), we have : 
) qn 


| CJ 


ly In 


CJ 


) CJ 
= a 


ln In + i”” ' 


CJ 


+ 1 
ly In +1 


I iq 4 


Writing 


CJ 
2 ae 
and 
CJ i 
ln In+1 
this becomes 
(Db? an bn) Qn @n In—}1 bn In+, (4) 


For each shaft an equation is obtained of the same 
form as (4). For the purposes of illustration let it be 


supposed that there are three rotors, 


(2) | 


and therefore | 


two shafts. Then: 
(D? a, + by) q O bide (5) 
(D* a, bs) q2 429) oO (6) | 
Multiplying (6) by (D* ay b,) and substituting 
from (5), we have 
(Db? a, b,) (D? a, bs) I 
(D> a, by) @eq @55192 
D? + a, + b,)(D® + ay +b.) —ayh\)q=O 
° (4) 


Since this equation contains the quantities a,, b,, a, 
and }, in symmetrical arrangement, it applies equally 
g, and q,. The quantity in the square bracket, 
when equated to zero, gives two negative values for 
We thus have 


to 


D*, say n . and m*. 
(Dp m*.) oO, 
the well-known differential equation corresponding to 
my 


harmonic oscillation of frequency and similarly, 


to 
on 


the other natural frequency is Equation (7) is 


alled the “ frequency equation,” since the frequencies 


The determination of the frequency equation when 


| there are only three rotors is thus not difficult, but 
| the corresponding operation in the case of a system 
| containing, say, eight rotors would lead to exceeding], 


cumbrous expressions if a general formula were sought. 


I 
] 
ly 


For a system in which there are n rotors, and 


| therefore (n — 1) shafts, there are (nm — 1) equations 


similar to (4), the last being, 
(D? + @n—1 + bn—1) gn—1 = G@n—19n—2 + O 


Let the frequency equation be M,~; = O, 
M,, —; is a function of D*. Then 


Mn—19n-—1 = O 


(8) 


= where 


(9) 


If further shafts and rotors be now added, equation (8 
is modified by the addition of the term bp—, gy to 
the right-hand side, and (9) becomes, 

Mn—1 Gn—-1 = Fn—1 Qn ° ° » (10) 
where F,, _, is a function of D*. Additional equations 
are also introduced, of which the first is :— 

(D? + 


From (10) 


@n + bn) dn = Gnga—1 + Ongn+i - (11) 


and (11) we have : 


(D + aa + ba)Ma— 19n = Gn Mn -19n —1 + bn Mn — 19 


= Gn Fp 19n + bp Mn—1 Qn +1 
or, 
{(D? + Gn + bn) Ma 1 — G@nFn 1] In bn Mn 19n+1 
; P : . (12 
By analogy with (10), equation (12) may also lx 
written :— 
Mn Qa = Fn qn+1 (13) 


The highest power of D? in M, is the nth, and the 

coefficient of the term of that power is unity. Simi- 

larly, the highest power of D* in (D* +- a, + b,) My—1 

is also the nth, and the coefficient of the term of that 

power is unity. We may therefore equate the coeffi- 

cients of g, in equations (12) and (13). Consequently, 
we may also equate the coefficients of gp, 4 , giving 

Fr = bn Mn—1 (14) 

Equating the left-hand sides of (12) and (13), and 

using (14), 
Mn = (D* + an + bn) Man—1 — an Fn-1 
= (D* + an + bn) Mn—1 — an bn—1Mn-2 
° . ° (15) 


Equation (15) makes it possible to calculate M,, 
by a number of easy stages, starting from Moy = | 
and M, = (D* + a, + d,). 

Equation (7), for example, is obtained directly from 
(15) by writing n = 2. M, is then obtained by writing 
n = 3, and substituting the known values of M, and 
M,, and so on throughout the whole system to the 
last shaft. 

For any engine whose equivalent dynamical system 
contains » shafts, the expressions for M,—; and M, 
may be calculated once and for all. The frequency 
equation of the system which is created when the 
engine is connected to any driven unit may then be 
obtained in one step from equation (15), by substituting 
the values b,—1, @n, and b,. The quantity b, -,isa 
constant of the engine, a, depends on the torsional 
flexibility of the shaft which connects the engine to 
the driven machine, and 5, also depends on that, 
and upon the moment of inertia of the rotor of the 
driven machine. 

In an engine having identical cylinders equally 
spaced on the crankshaft, the quantities a and 6 
for the intervening lengths of shaft are all equal. 


. . _ . D 
In such a case the work is simplified by taking 


as the argument instead of D*, the quantities a», b». 
&c., for parts of the system outside the crankshaft 


an, bn &e 


We then have the equations :— 


proper being replaced by 


/D? ) Db? . 
2) 4 do - 2 de » ae 
= = % - } =U + % 
Writing — G, we have 
M, = 1, M, = G + 2, 
M, = (G + 2)M, — M, = G? + 4G + 3. 


In general, M, is determined by multiplying M,—, bY 
(G 2) and subtracting M, — ». 

In Table I are given the coefficients of the various 
powers of G in the M-functions for systems having 
equal masses and equal intermediate shafts. The 
general relation between M,,, M, — ,, and My — g indicates 
the easy and rapid method of constructing the table, 
after the figures corresponding to M, and M, have hee n 
inserted. The procedure is: Double any number, 
add the number on the left, and subtract the number 
above. The result is the number to be placed elow, 
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For ss aailllies the number 35 in line 6 is the result of 
(2 x 20) +5 — 10 = 35. 

Considering the system shown in Fig. 2, for example, 
Tab le I gives immediately the frequency equation 
(M, = O) for the section comprising shafts Nos. 2 to 6 
incentive, and it also gives the quantity M,. Then, 
by using equation (15), the system may be extended to 
include shafts Nos. 7 and 8, and the frequency equation 
M, = O) is thus obtained for the system comprising 
shafts Nos. 2 to 8 inclusive. Consequently, if the 
effect of the mass at the extreme left-hand end be 
ignored, the frequency equation is quickly determined. 
In the following, however, every mass is taken into 
account, in order to demonstrate the general method 
of calculating the coefficients in the frequency equation 
in cases where no such approximation is permissible. 


Fig.t. Sass 
a, yoo 








































































































The coefficients of the various powers of G in -¢ M1 Me ms 
successive M-functions are derived in Table II. The | ~2"* if ae 3s’ 3x the three lowest natural 
method is a convenient way of evaluating frequencies, 
bn’ b m2, = — D? = — G,a = 0-04875 x 0-112 x 10° = 
(a + + =] Mn-1 — = o—) ms . . 0-546 x 104 
' m*, = — Gya = 0-2089 x 0-112 x 10% = 
and recording the result in a manner suitable for = 2-34 x 106 
— — oe example, each term in M, m*, — Go = 1-054 x 0-112 x, 108 at 
is multiplied by (7+ =) = 00-4904, and, after n it 3 ‘82 x 
se giv t ies 
adding the preceding term, the result is written a . “— it as 
immediately below. The following line then represents — ./0°546 X 104= 705 v.p.m. 
(G + 0-4904) M,. The next line is obtained by 
30 . 
repeating M,, with each term multiplied by ” ** = 0-467. JPR x 104 = 1,460 v.p.m. 
Subtraction then gives M,. 


9 see 
V11-82 x 104 = 3,290 v.p.m. 


It may be noted that the M-functions up to and 









































L 1500 1500 1800 } 00 seo 8000 including M, are fixed for the engine, and may be 
[| calculated once and for all. When the engine is 
UJ L | connected to any driven unit, through a shaft of any 
Shaftr-»| Shaftn |Shaft (r+) =) dimensions, the frequency equation of the whole 
c D [ system may be determined in one stage by using the 
Torque q,.,| Torque gp, |Torque qn+; O appropriate values of a, and 6, to calculate M, from 
Cc 0) M, and by means of equation (15). 
| As already mentioned, the lowest natural frequencies 
| | : | may be determined more quickly, but less accurately 
(4085...) | ; | : | | | by neglecting the left-hand mass. The reference 
| | | | ' | number of each shaft is diminished by unity, and 
Shaft No.| 1 | 2|3 | 4|6 | e1 wy | M, and M, are taken directly from Table i. M, and M, 
’ : | f one ees bg — 0:02335 
a pamper 007 007 ah o07 00 Sn ol ——— are then calculated by using _ = 0-467, - 0-02335, 
: j ' | b 
K _cJ | ! | | t — 0-04975, mo: lta 
708 Troe | 85,1 8 | 18 | 1s | eo | te | _— “7 |. 0-04375, = = 0-164. This procedure leads to 
. “7 ” a Tth-degree frequency equation, from which the 
Fig. 3. lowest value of G is found to be — 0-051, giving a 
fe—L-->4 lowest natural frequency of 722 v.p.m. as against 
4 » fT the correct value of 705 v.p.m. 
r) d, Tabie I. 
_——$ $$$ - nine Recaeaalaleaia 
Coefficients of Powers of “ G.” 
| stale ean, I 
a sit Te | | | | 
| (0 | 4 2}/s/a]}s}e]7)e 
H fs 
| = 
si uo | 3 
Mi 2 1 
| In the cases where “ = a. — 1, the tw Me 1 10 b 1 
| ; eo eg Ce ee eee. ee eee 
steps have been taken together. This applies to the| Ms 6 | 35 ans m . fo m : 
| determination of M,, M,, M,; and M,, and it is the ue 8 Hr 252 |330 |220 | 78 | 14] 1 
origin of the procedure already indicated for the| Mg 9 | 120 | 462 | 792 | 715 | 364 | 105 | 16 1 
| construction of Table I. = i . 
Ld) | TABLE II. 
E r 
Li) | Coefficients of Powers of ‘* G.” 
- re a sates cena tnpe . 
— ee _— 4 ai 0 1 2 3 4 5 6 7 8 
" (aves.c.) m “ENGINEERING” A asae ¥ 
The a’s and b’s for shafts Nos. 2 to 6 inclusive are wo San 
at a eo ae . 6 (GQ +2)M 15-84 | 9-92 
= — — ++2)M, | 15-84 9-92 1 
each equal to a (say), whichis i500 = 0-112 x 10°. —1:4Mo | 1-4 
, D2 ——_—_—$— |_——_—_—_——_ —$— | —___——— 
We may thus write, G = , and we have M2 14-44 9-92 1 
. 0-112 x 108 M; 20-96 | 33-28 11-92 1 
a, 235 My 27-48 77-60 56-12 13-92 1 
_ ad os = 6-52 Ms 34-00 149-40 177-92 82:96 | 15-92 1 
a@ 322° 0-112 Mg 40-52 255-2 449-12 329-02 | 113-8 17-92 1 
b 235 l (G@ + 0-4904)Mg| 19-87 165-67 475-45 610-91 385-73 122-67 18-41 1 
toa % = 1-4 0-467 Ms 15-88 69-77 83-09 38°74 7-44 | = 0-467 
a 1,500 0-112 — oo pansnntinn ‘ a hai : Pe SEG inet Bee) Mae <2 7 i - —_ 
a b M; 3°99 95-90 392-36 572-17 378-29 | 122-20 18-41 
( a+ *) = 7-92 (G + 0-2078) M; | 0-829 23-92 177-41 511-23 | 650-76 403-56 126-03 | 18°62 | 1 
aa 0-00102 Mg 0-041 0-26 0-46 0-34 | 0-12 0-02 | -- 
Similarly, —____—_— elds EA aol saanan iain | [a | so 
. b l Mg 0-788 23-66 176-95 510-89 | 650-64 | 403-54 126-03 | 18-62 1 
(% i 2) — 2 Gg by _ 1-4 | 
aa aa — — - . 
Z . e . Fre quency 2 aqui ation: y ’ " 
M, = (G + 2)M, — 1-4M, = (G@ + 2)M, — 1-4 8 4+ 18-62 G7 + 126-03 G6 + 403-54 G5 + 650-64 G4 + 510-89 G3 + 176-95 G2 + 23-66 G + 0-788 = O 
Similarly, 
i P TABLE III. 
ty °s) _ 9 3b, — _ ns - ae ‘ = _ 
\ . : hae Ime Im2 6 Im2 6 106 l 
M, = — I anes y =e 3 : = Im2e 
oe et oon 106 108 106 k k 
Similar expressions give od M,, ond M,. - , . - 
Tl en, | 
a 78-5 1 } 8,000 43-68 1-000 43-68 0-00680 0-2971 
Fax = 0-467 30,000 163-8 0-7029 | 158-815 0-01274 2-0230 
a 1,500 ~ 0-112 1,500 8-19 — 1-3201 148-003 0-00595 0-8810 
b 78-5 l 1,500 8-19 — 2-2011 129-976 0-00595 07737 
y atid 0- 02335 1,500 8-19 — 2-9748 105-612 0-00595 0-6286 
a 30,000 ~ 0-112 1,500 8-19 — 3-6034 76-100 0-00595 0-4530 
a b b | 1,500 8-19 — 4-0564 | 42-878 | 0-00595 0-2552 
{ 74-7) — 09-4904 * 0-467 1,500 8-19 — 4°3116 | 7°566 | 0-00426 00322 
oe 322 1-76 — 4-3438 | — 0:07 
M, = (G + 0-4904) M, — 0-467 M, 
ag 147 1 m2 = 0-546 x 104, 
a ~ 30,000 * 0-112 ~ °° 04375 , ; 
: vr Equating M, to zero gives an 8th degree equation A useful check on the value of the fundamental 
a a ae 0-164 for G, and, solving by Horner’s method, the three | frequency arises from the following :— 
a 8,000 ~ 0-112 "es ric : “rie 
ona roots of lowest numerical value are found to be: Let the quantity CJ for each shaft be denoted by k, 
3 3 aap esate 3 
(9+ 0-20775 “"? — 9.00102 G, = — 0-04875 ; : fix. TI 
a a a G, = — 0-2089 with the appropriate sufhx. 1en, 
Me = (G + 0-20775) M, — 0-00102 M, G, = — 1-054 qn = kn (On+ 4 — On) 



















— 584 


In D* 6» qn qn 


Writing D* m® and n 1 (therefore k,—, Q), 
— m*1,0, : ky (0, - @,) 
$=-06-716% . . (16) 

1 
Similarly, 
mI, 6, k, (0; 6.) ky (0, ,) 
» ky (0; 9;) m*1,0, 
m? = 
0, 6, k (1,4, 1,9) (17) 
In general, 
m? en —t 
On = On-—1 —- 1@ , . (18) 


By means of (18), the values of @ may be calculated 
in turn from an assumed value for @,. 

From (18) we have: 

n—1 kn—1 
= 1@ — (O@n—1 6.) 

Therefore, the quantity I é, summed 
end of the system and any one of the masses, is propor- 
tional to the torque in the next shaft. 
Consequently, the value of ¥ I @, taken for the whole 
system, must be zero, since the torque on the outer 
side of the end mass is zero. 

Table IIL shows the method of calculating I 8, 
starting from @ = 1-000, and taking m*® = 0-546 = 104. 


between one 


succeeding 


- , 106 . 
lhe values of I and _ are first inserted in the table 


from Fig. 2. The second column is obtained by 


multiplying the quantities in the first column by 
m®? = 0-546 « 10%. The value of @ in the first line 


is made unity, and the line is then completed, giving | 


, > Im? @ This 
from the value of @ in line 1, to give 0-7029 in line 2, 
which is then completed in the same way as line 1. 
By repetition of this process, it is ultimately found 
Im? @ 
108 
the other values in the same column, may be regarded 
The 0-546 10* is thus shown 
to be correct 
rhe procedure indicated in Table IIL may be used 
trial and error”? method of determining the 
fundamental frequency. It is clear, however, that 
the value of m must be known fairly accurately in the 
beginning, or the amount of labour required may 
prohibitive. The chief importance of this 
method would seem to lie in its use as an independent 


0-2971. quantity is subtracted 


that = 0-07, which, when compared with 


as Zero value m?* 


as a 


become 


check on the value of the fundamental frequency as 
calculated from the frequency equation. It is, conse 
quently, a check on the latter, and, indirectly, on the 
other frequencies derived from it. , 

rhe insertion of gearing between an engine and the 
driven unit makes no real difference to the dynamical 
system, as the secondary shaft and its attached masses 
may be replaced by a corresponding shaft and rotors 


assumed connected directly to the crankshaft. If the 
driven shaft runs ‘at times the speed of the reference 


shaft, its equivalent length is multiplied by R* and the 
moment of inertia of any rotor attached to it is 
Fig. 3 illustrates this in a case where 


The ratio of the 
, the second shaft runs 


multiplied by 
K? 


double-reduction gearing is 
first pair of gears is R, to 1, i 


used 


l > 
at times the speed of the primary shaft. Similarly, 


R 


the third shaft runs at : times the speed of the second 


shaft. If the inertia of the gears themselves be ignored, 
the equivalent dynamical system referred to the high 
speed shaft, and based on unit-shaft diameter, is as 
shown. It is clear that the determination of the 
frequency equation may follow exactly the 
already indicated. 

In some types of gear drive, however, dynamical 
systems of a different nature may arise. If, for 
example, a wheel gears with two pinions, the drive is 

branched" and the dynamical 
cannot be represented as a shaft carrying a 
internal-combustion 


procedure 


equivalent svstem 
single 
lhus, an 
arranged to drive a centrifugal pump 
and an electrical generator at different speeds through 
turbine 


number of rotors 


engine may be 


increasing gearing. Again, in marine-geared 
installations, high-pressure and low pressure turbines, 
running at different speeds, may drive the same gear 
wheel. Fig. 4 represents the former of these, with its 
equivalent dynamical system. The rotor marked G 
is the equivalent of the gear wheel and the two pinions 
which mesh with it. This rotor is unique in that it is 
connected directly whereas no other 
connects with more than two, and consequently, the 
step-by-step method of determining the frequency 
equation fails when rotor G is reached. 


to three shafts, 


continued.) 
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ae, ane | MEASURING TAPES FOR ELECTRIC 


CABLES. 

A STEEL measuring tape which is manufactured 
by Messrs. James Chesterman and Company, Limited, 
of Sheffield, particularly for use in electric cable shops, 
is silustrated in Figs. | and 2 below. As will be seen, 
the tape is off-set some few inches from the end, so 
that a gap is formed in which the parallel portion of 
the tape lies when it is in position round a cable, as 
shown in Fig. 1. As will be clear, the presence of the 
gap adds to the accuracy with which a measurement 
may be taken; with a parallel tape an error is intro- 
duced, since either one turn must be wound over another 
or the turns must be side by side, introducing an error 
due to the helix formed. As will be seen, the tape is 


graduated to diameters in mils, but it may also be 
graduated in inches on the reverse side if desired. 
Fig. 2. C. 





Fig. 1. 
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It is made in lengths up to 5 ft. or 6 ft. long, but is also 
supplied in short lengths to measure up to 3 in. or 4 in. 
diameter for machine operators’ use. 

As in cable making it is necessary to measure the 
diameter at every stage of manufacture, it is convenient 
to have the tape as light and small as possible for 
carrying in the pocket and the gap form is necessarily 
a little more bulky than a parallel tape. Apart from 
this small consideration, however, the gap tape is not 
altogether satisfactory on cables below one inch in 
diameter. For dealing with these smaller sizes, 
Messrs. Chesterman have introduced a tape only ,; in. 
wide, which is less than half that of tapes frequently 
used for cable measurement, so that any error due to 
the helix formed by the tape on the cable is very 
amall. Owing to the narrow width, it is not possible 
to engrave the full scale figures on this tape and “ 00” 
must he added to the reading taken. \ tape of this 
type, long enough to m« a up to 6 in. diameter 
OX 


and mounted in a Bakelite weighs less than an 
ounce. It is clear that these tapes, although designed 


for use in connection with cable manufacture, have 


many other applications. 








NOTES ON NEW BOOKS. 


Wuite apparent failure is only too frequently written 
across the lives of inventors, succeeding generations, 
realising the merit of their pioneering work, sometimes 
do what they pay tribute to their memory. 
One of the most unfortunate of pioneers was John 
Fitch, of America, who after fifteen years’ unceasing 
effort to establish steam navigation passed away in 
1798 unhonoured and unsung, but to whom in recent 


can to 


vears memorials have been erected by his fellow- 
countrymen. He himself felt only too keenly that 
failure had dogged his footsteps, vet he could write 
“the day will come when some more powerful man 
will get fame and riches from My invention; but 
nobody will believe that poor John Fitch can do 
anvthing worthy of attention _ To-d iy, at Trenton, 
New Jersey, on the John Fitch Way” beside the 
Delaware, stands a boulder bearing a tablet to the 
‘genius, patience and perseverance of Lieutenant 
John Fitch, inventor of the first steam boat.” There 


may be some who will quarrel with that inscription, 
but Fitch was undoubtedly the first to form a steam- 
boat company and to « passengers, and he deserves 
to be numbered among the world’s benefactors. His 
story has been told several times, but last year M. Paul 
Augustin-Normand contributed to the Académie de 
Marine a memoir on Un Précurseur des Bateaux a 
Vapeur John Fitch (1743-1798) in which Fitch is 
considered alongside some of the other pioneers of the 
steamboat This memoir recently issued 
separately, and it is one every lover of steam boat lore 
should endeavour to obtain. It is at once sympathetic, 
impartial and judicious. Fitch was born to misfortune. 


arry 


has been 
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His childhood was passed in an unhappy home, his 
marriage was ill-assorted, his career a chequered one, 
and all his later life was overshadowed by anxiety as 
to the fate of his steam boat projects. In view of the 
backward state of engineering in America at the time, 
it is little short of astonishing that he accomplished 
what he did. But he will always be remembered for 
his boats of 1786, 1788 and 1790, the last of which ran 
to a time-table from Philadelphia to Bristol and other 
places on the Delaware. This was a performance 
which went far ahead of any others of the time. Of 
his various boats, his machinery, his patents, his 
methods of propulsion, M. Augustin-Normand gives 
many interesting details and examines the claims mac 
for Fitch with a disinterestedness which makes his 
study a valuable addition to the history of the subject. 
The memoir, it may be added, is published by the 
Société d’ Editions Géographiques, Maritimes et Coloni- 
ales, 184, Boulevard Saint-Germain Paris. 


A volume entitled Tafeln fiir die Differenzenrechnung 
Hyperbel-, Besselschen, elliptischen und 


sowie fiir die 


anderen Funktionen has been prepared by Professor 
K. Hayashi and published by Verlag von Julius 
Springer, Berlin. (Price 12 marks.). The author of 
this work has previously compiled and _ published 


Sieben- und mehrstellige Tafe In, 1926, and Die Tafeln 
der Besselschen Funktionen, 1930. The tables of ditfer 
ences used in these computations are collected in th 
present volume, along with various other tables, and 
should be very useful for interpolation work of the 
same kind. If any function f(x) and its successive 
differential coefficients are tabulated for various values 
of z, values of f(x) can be interpolated at n equal 
intervals, / say, if the various differences are calculated. 
The differences of the mth order can be written as 


A m hm A"m-4 1 hm+l 
Me 4 fm (x) it dk |) 
etn m! * ‘ (m+ 1)! f 
and to facilitate their evaluation, the coefficients 
A’~, . with m 1, 2,... 12 are set out in 
Table Ia, whilst in Table Is are given some of the 
values of A",,/m!, , and in Table Ic the values of 


A" m h™/m! . when h/ 0-01. It would seem that 
Table Ia would be easier to use if the coefficients for 
Ale, AM, A were printed in their natural order instead 
of in any free space; further, Table Ia might hav 
given values of A”,,/m!, and Tables Ip and Ic then 
been omitted. Similar interpolation formule appropri 
ate to the Bessel Functions J,(x), J,(2) are quoted, and 
the various coefficients involved and the necessary 
values of J,, Jy, . . . J, are tabulated. Other tables 
include (1) values of the functions e72, e—*2, sin x, cos 
x for values of x from 0 to 10 at intervals of 0-01; 
(2) twelve-figure tables of the Bessel Functions Y,(2), 
Y,(z) and ten-figure tables of J,(x), J,(x), the former 
being supplementary to those given in G. N. Watson's 
treatise ; (3) ten-figure tables of the complete elliptic 
integrals of the second kind E, E for intervals of ” 
equal to0-001. The tables are all very clearly printed, 
but the way in which some of them are split up and 
printed in any available space is rather disconcerting. 


Throughout the entire period of his being, the opera- 
tion of raising water has been essential to the continued 
existence and comfort of man. The development of 
improved means of accomplishing this has ever been 
regarded as a desirable objective, so that he might 
avoid some of the more irksome and laborious, tasks 
that have confronted him. The evolution of the 
pump thus throws an interesting light on mankind's 
struggle for existence, the continuous expansion of 
his needs, and his efforts to win a life more and more 
free from care. Formerly, the study of history took 
little heed of such matters, but their significance 1s 
now becoming appreciate d to an ever-growing extent 
in the schools, partly through the broader aspect 
now common, and partly through the establishment 


of such valuable institutions as the Science Museum. 
The authorities of the latter are adding to the valu 
of their service, by the publication of handbooks on 
various phases of inventive work. A volume on 
Pumping Machinery. Part II, Descriptive Catalogue, 
by G. F. Westcott (Price 3s. 6d. net), has recently been 
included in the series, which, with the earlier issue of 


Pumping Machinery. Part I, Historical Notes (Price 
2s. 6d. net), by the same author, affords a very inter 
ing and fascinating account of this subject The 
introduction of the latter information on th 
history of water-raising, and how this art has een 
modified through the improved organisation o! 
duction, the application of new materials of construc- 
tion, and of better methods for working them. Notes 
are furnished on each pump, not o1 for 
liquids, but for gases and for the creation of various 
degrees of vacuum. The recently-issued volum 
supplements all this by notes on each ind dual 
item in the collection at the Science Museum, arran 
in chronological order. In both volumes illustrations 
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“SPEED PATROL” 


ROAD GRADER. 


MESSRS. ALLIS-CHALMERS TRACTOR DIVISION, MILWAUKEE, U.S.A. 

















are given of examples of special interest. The author | 
has done his work with a commendable thoroughness, 
while the clarity of his descriptions will appeal to all. 
Such publications add greatly to the value of the | 
Museum, and will enable visitors to appreciate better | 
what early engineers contributed to the developments | 
by which they themselves benefit to-day. 
| 
To the question as to what subjects had been given 
most attention during recent years in the form of | 


free from this defect, but which is also said to speed 
up road maintenance operations appreciably. 

The new grader, known as the ‘‘ Speed Patrol,” is 
shown in the accompanying illustration. The engine is 
a four-cylinder model with a cylinder bore of 43 in. 
and a piston stroke of 5 in., and develops 42 brake 
horse-power at 1,200 r.p.m. The cylinders have 
replaceable sleeves, and the engine generally resembles 
those employed in the well-known Allis-Chalmers 
track-type tractors. The valves are of the overhead 
type, and light grey-iron pistons are employed. The 


books for engineers, the answer might well be, perhaps, | crankshaft is 2}-in. in diameter, and is carried in 
costing and motion study. On these two subjects | white-metal lined bronze-backed bearings. Ignition 
so much has been written, both good, indifferent, and | jg by magneto with an impulse starter, and the circu- 
even bad, that it is becoming increasingly difficult | lation of the cooling water is assisted by an impeller- 
for a new book, on either of these subjects, really to |type pump. The radiator is of the fin and tube type, 
contribute much to the literature already existing. | with a capacity of 5 gallons. All blade and scarifier 
A book on motion study, however, has recently come | adjustments are made by power control driven from 
before our notice, the subject matter of which, we |the front end of the engine, and therefore always 
think, justifies its existence. It is entitled Motion |available when the engine is running, independent ‘of 


and Time Study, and consists largely of articles by |¢he movement of the machine. 
located in a convenient position carries five control 


different people in well-known works in America, 
published under their names. These, with additions, 


\ small gearbox 


levers, two for the blade lift, one for the circle turn, 


are edited by Allan H. Mogensen, Assistant Editor of |one for the circle side shift, and one for the scarifier. 
Factory and Industrial Management, and published | A elutch is provided to disconnect the power control 


by the McGraw Hill Publishing Company, Limited, | 
Aldwych House, London, W.C.2, price 15s. net. The | 
work originated in 1931 in the form of a _ booklet 
issued in connection with a course on the subject, the | 
demand for which was so great that publication of 


the larger work was decided upon. It is divided | onethird of the circumference of the circle. Lateral 


into 16 chapters. The objects underlying motion 
study are stated and it is wisely pointed out that the 
elimination of waste movements and not the speeding 
up of the operator as such, is the aim. There are | 
chapters on “time study and rate-setting” and on | 
the use of the camera, numerous examples being given 
of the observations taken and of the use made of them. | 
[t is not uncommon to find that motion study is | 
treated as being applicable to mass production only. 
Its value is certainly more easily demonstrated in these | 
conditions, but the absence of long runs of work does 
not justify ignoring the need for economy in plant, 
organisation and lay-out, and it is at least as important 
and as valuable to eliminate waste movements on 100 
different jobs of one minute or one hour as it is to 
achieve the same result on one job. This has an 
important general bearing on the arrangement of 
plant ; of the accessory services; the relation of the 
work supply to the machine; the height of benches, 
vices, stools, &c., &c. This book provokes thought 
along these lines and will be found of value in all 
classes of manufacture. 








ALLIS-CHALMERS ‘‘ SPEED PATROL” 
ROAD GRADER. 


ALTHOUGH the main roads in the United States are 
now generally of concrete construction, many other roads 
are of a less permanent type. Graders are therefore 
in much greater demand than is the case in this 
country. The earlier machines of this type, while 
giving a surface suitable for heavy vehicles, frequently 
produced diagonal ridges across the road, giving rise 
to a surface known as wash-board road. These ridges, 
which were caused by vibration of the grader blade, 
were somewhat destructive to small cars and caused 
great discomfort to their passengers, and the Allis- 
Chalmers Tractor Division of Messrs. Allis-Chalmers 
Manufacturing Company, of Milwaukee, Wis., have now 
introduced a grader which is not only claimed to be 





| o> 
and lowered by the two screws clearly visible on the 








drive from the power shaft when required. The circle | 
carrying the moleboard assembly, which can be clearly | 
jseen in the illustration, is 64 in. in diameter, and is | 


machined on three surfaces. It is carried in hanger | 
brackets, giving a bearing surface equal to more than | 


and vertical adjustments are provided on the guides to 
take up play. The circle is turned, and held in the 
desired position, by means of a steel worm engaging 
with the rack on its circumference. As already men- 
tioned, the worm is power-operated. The frame carry- 
ing the circle is pivoted on a vertical fin at the front | 
of the main frame, and a total cross movement of the 
circle of 24 in. is obtained by coupling the rear end to 
a nut engaging with a large screw mounted on the 
main frame. The coupling bar has adjustable ball and 
socket joints at eachend. The blade assembly is raised 





machine. These are 2} in. in diameter, and are double 
threaded. They are completely protected from dirt 
by collapsible rubber sleeves. To allow the circle 
frame to swing, the screws are connected to the frame 
by large ball and socket joints, the latter being just 
opposite to one of the large tubular cross members of 
the frame, so that the moleboard pressure is evenly 
distributed on the frame members. 

The makers attach considerable importance to 
having a good length between the front axle and the 
moleboard. This distance is actually nearly 8 ft., 
and, as a result, the operation is not only stated to be 
smoother, but there is more weight on the moleboard. 
Wash-board surfaces are therefore entirely absent. 
Actually a blade pressure of 7,240 Ib. is obtained when 
the scarifier is not in use. The machine is provided 
with a gearbox giving three road speeds of 2} m.p.h., 
34 m.p.h., and 5 m.p.h., together with a reverse of 
2% m.p.h. Special attention has been given to pre- 
venting play developing on the moleboard assembly. 
All movements between the board and the main frame 
are carried in adjustable bearings, even the joints 
connecting the moleboard itself to the hanger arms 
having ball and socket take-up bearings. Bolted 
construction is used throughout the grader, and all 
contact points are machined and surfaced prior to 





assembly. The rear axle is rigidly connected to the 
driving wheels on both sides and is without differential, 


giving positive traction at all times. Two brakes are 
provided, the foot-operated service brake being of the 
internal-expanding type mounted on the right rear 
wheel. The hand emergency brake is of the external 
type, and operates on the transmission. The fuel tank 
has a capacity of 52 gallons, the wheel base is 12 ft. 4 in., 
and the machine weighs approximately 5 tons 12 cwt. 








CATALOGUES. 


Heat Insulation.—Printed matter, dealing with the 
covering capacity and efficiency of Cranham Covering 
Composition, has been received from Messrs. J. H. 
Sankey and Son, Limited, of Canning Town, London, 
E.16, 


Copper-Bronze Roofing.—-Messrs. Enfield Rolling Mills, 
Limited, of Lincoln House, High Holborn, London, 
W.C.1, have sent a folder and blue prints, illustrating 
applications of their Tecuta copper-bronze roofing 
material. 

Centrifugal Pumps.—Messrs. Holden and Brooke 
Limited, of Sirius Works, West Gorton, Manchester, 
have issued a folder on the standard centrifugal pumps 
they manufacture, to meet the conditions of small 
capacity, high efficiency, and high head. 

Knife Switches.—Open-type knife switches, manufac- 
tured to the British Standard Specification, are described 
and illustrated in a list received from Messrs. M, and C, 
Switchgear, Limited, of Kelvinside Works, Kirkintilloch, 
Glasgow. Tables give all the salient dimensions. 

Air Conditioning.—Plant made by Sturtevant En 
gineering Company, Limited, 147, Queen Victoria- 
street, London, E.C.4, for air filtration and conditioning 
is clearly described in a new publication. The system 
incorporates either spray or viscous air filters, and auto- 
matic control is possible. 


Switchboards.—Hodac Standard  switchboards for 
battery charging are illustrated and described in a leaflet 
received from Igranic Electric Company, Limited, 149, 
Queen Victoria-street, London. In the case of each design 
a specification is given, and diagrams of connections, as 
well as general illustrations, accompany the text. 

Diesel-Generator Sets.—Two- and four-stroke Diesel 
engine-generator sets of small power for garages, institu- 
tions and factories, are described in a catalogue received 
from Messrs. Tangye, Limited, Birmingham. These 
make possible the economic generation of power and 
have outputs ranging from 1-275 to 40 kW. Full 
specifications are given. 

Dust Collectors.—All grinding operations result in the 
production of dust, and collectors to prevent its distribu- 
tion throughout the atmosphere are often necessary. 
Messrs. Visco Engineering Company, Limited, of Stafford- 
road, Croydon, Surrey, have issued a leaflet to show the 
nature of the equipment they make for the purpose and 
to indicate its merits. 

Woodworking Machines.—Under the title ‘‘ Methods 
and Machines of Outstanding Merit,’’ Messrs, Wadkin and 
Company, of Green Lane Works, Leicester, have issued 
a descriptive list of their latest models of machines for 
building work, These comprise cross-cutting and 
trenching machines, edger, tenoners, mortisers, planes for 
various duties, universal saws, and moulding machines. 

Thermographs.—We have received a folder from Caim- 
bridge Instrument Company, Limited, 45, Grosvenor- 
place, London, S.W.1, illustrating the variety of index 
thermometers, thermographs and automatic regulators 
or signal systems. These are designed to deal with 
temperatures from —40 to -+-1,450 deg. F., have clocks 
to suit 24-hour or 7-day charts, and can be supplied with 
four different types of bulbs. 

Heavy-Oil Engines.—-The outstanding features of the 
Vickers-Ricardo four-cycle, solid-injection, sleeve-valve 
oil engines, made by Messrs. Vickers-Armstrongs, 
Limited, Barrow-in-Furness, are dealt with in a clear, 
but brief, way in a series of notes, in a pamphlet received 
from the makers. Particulars of typical sizes are given, 
with approximate weights, but special designs are 
available where weight saving is essential. 

Gear Grinding.—Publications, prepared by Messrs. 
The Gear Grinding Company, Limited, Handsworth, 
Birmingham, for whom Messrs. A. C. Wickman, Limited, 
Coventry are the sole agents, on “ The Effect of Gear 
Grinding on the Wear of Teeth of Spur Gears,” and on 
“The Formed Wheel Method of Gear Tooth Grinding 
and Spline Shaft Grinding,” emphasise the need for 
grinding teeth to form, rather than cutting them, and 
deal with the methods of carrying out the work. 

Gas for Traction.—A booklet of great interest, with 
the title “The Future Motor Fuel—Gas” has been 

repared by Messrs. The Chesterfield Tube Company, 
Linnited, of Chesterfield. It contains excerpts from 
Government Reports, particulars of the tests applied to 
gas-cylinders, and details regarding the equipment of 
vehicles and charging stations. Information is given 
also on conversions from petrol that have already been 
made, and on the capacities and characteristics of the 
storage cylinders made by the company. 

Electric Heaters and Alternating-Current Motors.—-Two 
lists received from Messrs. Bruce Peebles and Company, 
Limited, of Edinburgh. deal, respectively, with tubular 
electric heaters and industrial alternating-current motors. 
The former are suitable for the heating of nearly every 
type of building, and are manufactured in sizes to meet 
the needs of a wide range of loadings. The alternating- 
current motors, being provided with squirrel cage, or 
slip-ring rotors, and with many different types of 
enclosure, are suitable to meet the needs of practically 
any type of industrial application. 
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ELECTRICAL APPARATUS. 


Cleghorn, of Sheffield. Steel Rings. 


the normal elastic limit. 
the rotors of electrical machines. 


passed through it. 
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pansion and the corresponding positions of the segments 
6 are shown in chain-dotted lines. The necessary radial 
motion of the segments is allowed for by their being 
mounted on sole plates 8 across the surface of which they 
roll, the lower surface of each segment being shaped as 
indicated. In an alternative arrangement the upper 
surface of each sole plate is formed to constitute a 
cylindrical bearing in which the segment may rock by 
partial rotation as the ring expands. (Sealed.) 


395,717. The British Thomson-Houston Com- 
pany, Limited, of London, D. E. Jewitt, of Rugby, 
L. Griffiths, of Coventry, and C. J. Morton, of 
Coventry. Revolution Indicating Instrument. 
(1 Fig.) January 14, 1932.—-The spindle 1 rotates in a 
main body. Secured in a recess in the body is a plate 9, 
which carries the fixed members of a contact maker 
A single point cam is carried on the spindle and operates 
a contact lever 6 by which the circuit to a solenoid is 
closed and opened once for each revolution of the spindle 
On an extension of the cam is a brush holder member 11 
carrying a brush 2 which in rotating bears on the contact 
segments 3, by which connection is made to terminals 
connected to a circular group of lamps. A circular 
metal plate is secured to the brush holder and is in 
electrical contact with the brush 2 his plate has a 





concentric cylindrical part on which is mounted a 
washer 15 of compressed cork, and an inner concentric 
cylindrical part on which is mounted ., contact plate 4. 
The plate 4 has a slot in it in which a fixed pin 18 engages 
and by means of which the frictional drive of the plate 
is limited. The plate 4 is of insulating material and 
carries two contact segments, by means of which elec- 
trical contact is made between a fixed terminal brush 17 
and one or other of two similar brushes arranged one on 
either side of the brush 17 and by means of which the 
circuit is completed for one or other of the lamps indicat- 
ing the direction of motion. A central terminal contact 
brush 19 engages the domed centre of the metal plate 
snd furnishes the electrical connection to the distributor 
brush. The contact device completes the circuit of a 
solenoid by means of which counting mechanism is 
operated \ changeover switch arm operates with 4 to 
light one or other of two electric lamps within a circle 





















































Where inventions are communicated from abroad, the Names, &c., 


i of —— may be obtained at the Patent Office Sales 
5, Southampton Buildings, Chancery-lane, W.C.2, at 


of the acceptance of @ Complete 
Specification is, in each cause, given after the abstract, uniess the 


date of 
) nee of a Complete Specification, 
give notice at the Patent Uffice of opposition to the grant of a 


395,428. English Steel Corporation, Limited, of 
Sheffield, J. H. 8. Dickenson, of Sheffield, and G. 8. 
(4 Figs.) Sep- 
tember 9, 1932.—The invention relates to the cold- 
working of rings or cylinders of non-magnetic stee] such 
as are rotated at speeds which would stress them beyond 
Such rings are employed in 
The ring while it is 
operated on is supported by a series of segments 6 each 
of which is recessed to support the ring 2, which is 
shown in its expanded condition, the mandrel 1 having 
The mandrel, the ring before ex- 








of lamps to indicate the direction of rotation. The | within the socket by a ring nut. 


brush 2 by contacting with the contact segments 


causes the circular group of lamps to light in succession, | by the rocker. 
and thereby the revolutions can be counted and direction | end of the valve stem. 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. of rotation can be visualised. 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 


division of the speed of the shaft. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


Newport, and R. B. Reade, of Cwmb 
Joints. 


ran. 


gradual attrition of the seat. 
jaws. 
recess 3. 
right angles they may be cut obliquely. 
are connected by fish-plates each having an edge 


which engages under the head of the rail, and a shoulder | 








(395,409) 


10 which engages above the lower flange of the rail. 
In addition the fish-plates have feet 11 each of which 
takes a bearing on the chair. The feet 11 may be slit 
at 13 and the end portions 14 may be bent downwards 
to engage the end faces of the chair. The feet are pro- 
vided with edge flanges which are engaged by tapered 
keys 17, the keys being formed with grooves for engaging 


the top and side surfaces of the flanges and being formed | 


with rounded backs 18 which engage under the jaws of 
the chair. The fish-plates and the rail ends are provided 
with transverse holes, and the fish-plates are attached tc 
both rail ends by bolts. Draining grooves 20 lead from 


The spindle is driven at | 


395,409. Guest, Keen and Nettlefolds, Limited, a 
Rai 
(9 Figs.) January 16, 1932.—The chair is pro- 
vided with a rail seat 2, at the centre of which is a recess 3 
for the purpose of preventing the formation on the rail 
seat of a ridge between the ends of the rails due to their 
The chair has the usual 
Adjacent ends of the rails are disposed over the 
Instead of cutting off the ends of the rails at 


Adjacent rails (Sealed.) 
9 





intermediary of a roller. 


| returns to the seated position. 


| nozzle 10. 
| an inclined scraper edge over which the fuel oil is directed. 


MISCELLANEOUS. 


| 395,358. Colas Products, Limited, of London, 
| A. G. Terry, of London, and L. Briggs, of London. 
Rotary Drier. (3 Figs.) January 11, 1932.—A cylin- 
| drical rotary drum has an oi! burner 2 near the outlet end 
and facing the opening so that the flames and combus- 
tion gases and air are conducted to the end of the drying 
drum where the wet material enters through the chute 3. 
At the inlet end of the drum an induced draught fan is 
disposed to produce a gas circulation and a removal of 
the gases and water vapour. A tube 5 having a firebrick 
lining 6, is inserted longitudinally in the rotary drum. 
The length and diameter of this tube may be from one- 
third to three quarters of the corresponding dimensions 
of the drum to the inner wall of which it is attached by 
links allowing free expansion. The tube 5 is so disposed 
that the flames and combustion gases and air from the 
burner 2 are conducted through it to the inlet end of the 
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drum. The tube 5 extends inwards to such a position 
that the flames and gases are directed to the part of the 
drum where the greatest heat is desired in order to heat 
the wet material entering the drum to a temperature 
sufficient for an intensive drying. The section of the 
tube 5 is so chosen that the annular space between it 
and the inner wall of the drum is sufficient to allow a 
ready passage of the material treated. In this annular 
space the drying process is completed by heat radiated 


Rotation of the rocker 
3 | 25 around the member 23 is prevented by a pin carried 
A return spring 28 bears upon the upper 
Each arm of the rocker 25 has 
a curved surface which is concentric with the axis of 
the same speed as the shaft, the revolutions of which are | one of a pair of camshafts. 


An oscillating cam 32 on 
to be ascertained, but it may be run at a definite sub- 


each of the camshafts is arranged to move the rocker 
|arm and valae stem against the spring 28, through the 
When either of the cams 32 
moves out of engagement with a roller the valve stem 
Fuel oil from the pressure 
conduit is admitted to the annular space above the 
shoulder on the valve stem and thence through a lateral 
passage in the valve stem to a vertical passage 36 which 
communicates with the bore of the nozzle 10. The 
| orifices 11 are of a slightly larger diameter than the 
clearance between the valve stem and the recess in the 
The upper surface of nozzle 10 is formed as 


the recess 3 to the outer edges of the chair. (Sealed.) 

through the firebrick lining 6 of the tube 5, while the 
INTERNAL COMBUSTION ENGINES. material when reaching the outlet end of the drum is 
395,699. S. H. Attwood, of Wolverhampton, and somewhat cooled by the air sucked in by the fan through 
Simms Motor Units, Limited, of London. Fuel | the annular space as well as through the tube 5. When 
Injection Valve. (3 Figs.) January 18, 1932.—The fuel the material is carried to the top of the drum by the 
injection valve is of the type employed for admitting lifters 10 there is a danger of it falling into the tube 5 

liquid fuel to the cylinders of Diesel engines at a rela- and this is prevented by the shield ring 9. ( Sealed.) 
tively high pressure from a conduit. A cylindrical body " 
extends wit fin a recess formed within the engine cylinder 395,701. Cc. E. Inglis, F.R.S., of _Cambridge. 
head. A central portion of the body is provided with a | Damping Oscillations of Bridges. (8 Figs.) January 
screw thread arranged to screw into a nut 8 which, in | !8, 1932.—The damping device is arranged between two 
turn, is screwed outside and arranged to screw within | CT8$ girders 10 of the bridge and is supported from two 
the recess. The inner thread of the nut 8 is of opposite channel-section cross supports ll, which rest on, and are 
hand or of a different pitch to that of the outer thread. fixed to, two longitudinal beams 12, forming part of the 
10 is a fuel noazle provided with orifices 11 through bridge structure. Depending from each of the cross 
which fuel is injected into the engine cylinder. A conical | SUPPorts 11 are two vertical guide rods, each of which 1S 
seating is formed on the nozzle 10 upon which the conical surrounded by a helical spring 14. The springs, which 
hang by their upper ends from the cross supports 11, are 
employed in tension and support at their lower ends a 
mass 15 which is guided on the rods. The rods are 
provided at their lower ends with heads 16 constituting 
stops to prevent the mass from leaving the rods. Between 
the mass 15 and a cross support 17, which also rests on, 
and is fixed to, the longitudinal beams 12, there is an oil 
dashpot 18 which is arranged to damp the oscillations of 
the mass 15. In the construction shown in Fig. 2, the 
damping device is a self-contained unit which may be 












































mounted on a girder. The device consists of a rect- 
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angular frame having a base plate which is bolted to the 
top flange of the girder 21. The guide rods are screwed 
at their lower ends into the base plate. On these rods 
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395 £99) 
lower end 13 of a hollow needle valve stem 14 seats. 
The valve stem 14 reciprocates within the cylindrical bore 
formed in the body. The valve stem is reduced in 
diameter above the portion 15 to provide a shoulder 
which forms a balancing annulus for the valve stem. 
A retaining sleeve 17 is screwed into the body around 
the upper portion of the valve stem and is provided with 
an annular groove 18 to register with an annular groove 
in the valve stem. The upper end of the valve stem is 
threaded at 20 and a circular nut is screwed on it, 
the nut also being screwed into a spherical member 23. 
The spherical member 23 is positioned in a socket in a 
double-armed rocker 25, and the member 23 is retained 


the mass 15 slides and is supported by the helical springs 
14, which are in compression and are arranged between 
the mass and the base plate 21. Between the mass 15 
and the base plate is a friction brake for damping the 
oscillations of the mass. This friction brake consists of 
two pairs of links 22, 23. The links of each pair are 
connected together at one end by spring-pressed friction 
dises to provide a friction joint, and the other ends of 
the links are pivotally connected at 25 to the mass 15 
and to the base plate, the arrangement being somewhat 
similar to that of a motor vehicle shock absorber. 
Instead of mounting this self-contained unit on the top of 
the girder it may be suspended from the girder by being 
bolted to the lower flange, in which case the springs 14 
will be in tension. (Sealed.) 
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A METHOD OF CONTROLLING THE|fiting, but it is generally recognised that no stoker 


TEMPERATURES OF TRAVELLING- | 
GRATE STOKERS. 


By J. D. Mauenan, B.Sc., H. B. Spatpine, B.A., 
M.Sc., anp B. M. Txornton, M.Sc., 
A.M.I.Mecu.E. 

One of the most marked developments in power- | 
station design, particularly in the last decade, has 
been the thermodynamic linking together of the 
engine and boiler rooms, so long regarded as almost 
entirely separate units. The thermodynamic 
principles of the reheating and regenerative cycles 





yet manufactured is able to compete with pulverised 
coal with regard to the temperature of the air which 
may be supplied to the fuel. While there are many 
stokers working with higher temperatures, 177 deg. 
C. (350 deg. F.) would appear to be the maximum 
air temperature advisable if excessive maintenance 
charges are to be avoided. In order to obviate the 
high maintenance charges experienced with some 
stokers using preheated air, many expedients 
have been tried. While all these attempts to 
prevent the burning of the links and stoker parts 
have ameliorated the troubles, it must be admitted 











have long been known to engineers, but their appli- ithat an entirely satisfactory method of overcoming 








Fia. 


1. EXPERIMENTAL GRATE IN USE. 


cases the most economical proportions of boiler, 
economiser and air heater cannot be realised in 
practice, because of the limitations placed on the 
size of the air heater by the stoker. 

Quite recently the authors undertook an investi- 
gation on the mechanism of combustion on tra- 
velling grate stokers, a summary of which has 
already been published.* At the time, the only 
purpose of the investigation was to arrive at an 
understanding of the experimental facts, but from 
these tests a practical method of controlling stoker- 
link temperatures was evolved. This method has 
been proved by extensive experiments to extend 
the scope of stoker operation with preheated air 
and to reduce the maintenance when firing low ash 
fuels. 

Systems differing from that described by the 
writers, but with the same fundamental objects in 
view, are described in patent specifications of 
B. Ljungstrém, of Stockholm, (B.P. 277,396 of 1926) 
and Professor I. Arbatsky, of Berlin, (B.P. 334,910 
of 1929). 

The operating methods proposed in these patents 
have not been generally adopted, possibly because 
of the complications introduced in the design and 
construction of the grates ; this may be the reason 
why Ljungstrém has allowed his patent to lapse. 

But before proceeding to a description of this 
method and its experimental verification, it may be 
of interest to review briefly the mechanism of com- 
bustion on a travelling grate stoker. 

This problem'was investigated on a natural draught 
Babcock and Wilcox chain-grate stoker. A tray 
was erected in front of the stoker on which a grid 15 ft. 
long and 3 ft. wide with } in. square holes was 
placed. This grid was fed under the guillotine door 
so that it travelled at the same rate as the grate. 
When the grid reached the end of the grate, it was 
withdrawn bodily, the fire extinguished with a 
light water spray, and the fuel bed carefully ex- 
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not yet been produced. 

cation is a comparatively recent development, which; A development which has recently proceeded 
has brought new practical problems for the engineer | rapidly has been the adoption of coal cleaning equip- 
to solve. The idea of preheating the air supplied | ment by collieries, and it is well known that low ash 
to boiler furnaces is nearly a century old, but the | coals cause travelling grates to deteriorate more 
application of the air preheater to the power station | quickly than when burning the dirtier or high ash 
boiler did not become common practice until the | coals. But the compensating advantages of reduced 
general adoption of the regenerative or feed-heating | freight charges in many cases from the collieries, and 
cycle placed a definite limitation on the amount of | lower ash disposal costs at the power station, make it 
heat which could be extracted from the flue gases | only a question of time—and with economic recovery 
by an economiser. Some early development | probably a short time—before nearly all coal supplied 
troubles experienced with the steel tube economiser, | to consumers, outside areas in the immediate neigh- 
made necessary by the adoption of higher steam | bourhood of coalfields, is cleaned. It is therefore 
pressures, had no doubt some influence in accelerat- | apparent that fuel bed temperatures on travelling- 
ing the adoption of air heaters. grate stokers have increased considera bly in recent 

At about the same time as the developments just | years, not only because of the increased air tempera~ 
outlined were taking place, the burning of | tures, but also because of the lower ash in the fuel it- 
pulverised coal in boiler furnaces became an estab- | self, and it may safely be assumed that such increased 
lished practice, one great advantage of this | fuel-bed temperatures affect the maintenance charges 
system being that air, preheated to a much higher|on stokers in an adverse direction. The higher 
temperature than has hitherto proved penatinnyts | wameienanee charges caused by these two factors 
with stokers, may be used with benefit to combus-| have presented a very serious problem to stoker 
tion. The competition with pulverised fuel greatly | users, and stoker manufacturers should welcome 
accelerated improvements in the design of stokers, | any method of reducing grate maintenance charges, 
and it would appear that now there is little to choose | thus extending their field of competition with 
between the thermal efficiencies of both methods of ! pulverised fuel. There is no doubt that in many 











distance from the guillotine door and to observe 
the results of varying the fuel used. 

For the purpose of describing a typical fuel bed 
as observed in these experiments, the total length 
of the fire, t.e., the distance from the inner face of 
the guillotine door to a position where the fuel was 
practically burnt out, is termed 100 per cent. The 
fuel bed passing under the guillotine door was 
maintained throughout the tests at a constant 
thickness of 4 in. At 10 per cent. of the length of 
the fire, the top layer of coal was converted to coke 
and semi-coke to a depth of about $ in., leaving 34 in. 
of green fuel below. This layer of coke gradually 
thickened while the layer of green coal diminished 
in thickness as the examination progressed in the 
direction of the end of the grate, until, at an average 
of 60 per cent. of the length of the fire, all traces of 
green coal had disappeared. With coking fuels, 
this point was reached 50 per cent. of the length 
of the fire, while with free burning fuels it was 
reached at 70 per cent. The fuel bed coinciding 
with the disappearance of the coal in a green state 
consisted entirely of coke to a depth of some 4} in, 

* See “ The Evaluation of Fuel from the Consumer's 
Viewpoint,” Appendix. E. 8. Grumell, Institute of 
Fuel, April 13, 1932. 
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to 5 in., depending on the swelling properties of the ;The CO, content throughout the experiments was| Other methods of increasing the heat lost by con- 


coal, On progressing further towards the end of the 
fire, this coke layer showed signs of rapidly diminish- | 
ing in thickness, until, at 100 per cent. of the length | 
of the fire, it was practically burnt out, with the | 
exception of a few isolated lumps of coke. 


maintained as nearly constant as possible. 

While there is no doubt that a fall in temperature 
of the inset pieces takes place at higher burning 
rates, the figure of 200 deg. given by Presser appears | 
to be excessive. It is to be noticed that there was | 


| vection from the grate to the incoming air include the 


design of the link, louvre or inset piece, and the 
recirculation of flue gases. Much attention has been 
paid to the effective depth of the link, ratio of 
surface to weight, optimum thickness, &c., but while 


Perhaps the most important point to be observed | an important difference in the method of measuring | such points are of great importance, their scope is 


from these experiments is that coal exists in a green 
state for such a comparatively high percentage 
of the length of the fire. 
seen from the illustration, Fig. 1, which was taken 
directly the fire was drawn off the grate. This 
definitely shows the tapering layer of green fuel | 


extending to a point 7 ft. from the inside of the|'The potentiometric method used in the above and | to raise the temperature of the inert gases. 
|such conditions, however, draught 


| increased, extra fan capacity and air-heater surface 


guillotine door and supporting the layer of incan- | 
descent semi-coke which increases in thickness as 
ignition proceeds downwards through the fuel bed. 
It is felt that this point has not been fully realised 
in the past, although in practice the presence of 
volatile, rising from the fuel bed at a position well 
towards the end of the fire, can be easily observed, 
a fact which indicates the presence of coal in a green 
or semi-green state. The above description of a 
typical fuel bed is shown diagrammatically in Fig. 2, | 
in which the green coal and the coke are distinguished 
by different shading. 

By sampling the fuel at numerous positions 
along the fuel bed and testing for volatile and fixed 
carbon content, results were obtained as shown in 
Fig. 3. In the first portion of the fuel bed, the 
volatile content of the residue on the grate falls 
rapidly, while the fixed carbon shows only a small 
decrease in quantity. When the majority of the 
volatiles are released, the quantity of fixed carbon | 
rapidly diminishes. This, would indicate that, 
while volatiles are still being released, the oxygen | 
in the incoming air combines with the hydrocarbons | 
in these volatiles, and there is little available for 
the combustion of the fixed carbon in the layer | 
of coke and semi-coke lying above. On the other | 
hand, when all the volatiles are freed, the whole 
of the supply of oxygen is available for the com- | 
bustion of the fixed carbon. Thus it may be said 
that the fuel bed may be divided into two sections : 

(a) The zone in which the volatiles are freed, i.e., 
from 0 per cent. to 60 per cent. of the length of the | 
fire; and 

(6) The zone in which the fixed carbon is burnt, | 
i.e., from 60 per cent. to 100 per cent. of the length | 
of the fire. 

Now it is clear, from the above experiments, 
that, for the first 60 per cent. of the length of the 
fire, the grate must be relatively cold as it is in| 
contact with the green fuel and will be approxi-| 
mately at the same temperature as that of the air 
supplied. After this point, however, the whole of | 
the fuel bed is converted to coke, which is at a com- 
paratively high temperature and which is in contact 
with the links. It is at this point, #.¢., at about 
60 per cent. of the length of the fire, that the 
temperature of the links begins to rise and reaches 
some value at which the heat lost by convection 
to the air passing between them is equal to the heat 
gained by contact with and radiation from the hot 
coke forming the fuel bed. It will thus be seen that 
the problem of reducing the temperature of the links, 
at a position say from 60 per cent. to 90 per cent. 
of the length of the fire where they are in direct 
contact with and open to full radiation from the 
hot layer of coke, resolves itself into (@) increasing 
the heat lost by convection to the incoming air or 
(5) reducing the heat gained by contact and radiation 
from the hot fuel bed. The first alternative may 
be accomplished by increasing the burning rate per 
square foot of grate area. Presser* described 
experiments carried out with a high volatile coal 
on a Steinmuller travelling grate and showed that, 
by increasing the burning rate per square foot 
per hour from 22-8 Ib. to 40 lb., the temperature 
of the links was decreased by 200 deg. C.—from 
600 deg. C. to 400 deg. C. This is a very sub- 
stantial reduction, but one which we have un- 
fortunately not been able to confirm experimentally. 

In a series of experiments carried out on an Under- 
feed Stoker Company type “A” stoker, which is 
similar to a Steinmuller, the results in Table I. were 
obtained using a Derbyshire slack, each experiment 
at a given burning rate being repeated five times. 


© Archiv. fir Warmewirtsch* ft, vol. ii, April, 1931. 





millivoltmeter. Without knowing the full details 


be unsatisfactory owing to the variation in the 
resistance of the leads through temperature effect. 


| subsequent experiments detailed below obviates this 


possible error. 
The above results are plotted in Fig. 4, where the 
highest and lowest individual maximum tempera- 


tures of each series, together with the average, are | 
a limited effect, it may be said that the recirculation 


plotted against the burning rates. Considering 


| the temperature, Presser using a thermocouple and | limited. By recirculating flue gases, convection 


losses are increased and the grate temperature 


This may be clearly | of the calibration of the thermocouple it is difficult | reduced owing to the increased velocity of the 
| to judge, but it is contended that this method may | mixture of air and flue gas through the links, At 


| 


the same time, a certain reduction in fuel bed tem- 
perature will occur owing to the extra heat required 
Under 
losses are 


are required, and combustion is slowed down in the 
combustion chamber. With these definite dis- 
advantages and the fact that the method only has 


the difficulty of obtaining uniform conditions in| of gases cannot be considered as a satisfactory way 


Fig.4. VARIATION OF MAXIMUM TEMPERATURE OF 
7 ING RATE 


of controlling the temperature of a 
travelling grate stoker. 
A more promising line of attack 
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would undoubtedly be to find som: 
means of reducing the amount of heat 
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experiments of this nature it may be regarded as 
eminently satisfactory that the three graphs are of 
very similar shape. This indicates at least a very 
strong probability that they represent the true state 
of affairs. The shape of the curves is of very great 
interest, in that it indicates a definite maximum 


Table I, Experiments with Underfeed Stoker, 


Burning Rate : 


Ib. per sq. ft. of grate 
area per hour ee ee 


10 17 21 | 30 


619 | 635 | 613 | 592 
Maximum temperature attained in | | 651 | 682 | 580 | 661 
individual tests, deg. C. , p| 644 | 679 | 602 | 612 

| | 668 | 702 | 678 | 629 

619 | 759 | 682 | 521 


J 


Average 640 | 691 621 603 


condition at a burning rate of about 15 Ib. per 
square foot. Above and below this rate the tem- 
perature of the grate falls off. The precise point of 
this maximum may vary with the conditions 
deter nining the balance between the heat gained 
by contact and radiation and the heat lost by con- 
vection to the air. It is of interest to note that the 
range chosen by Presser is well above our maximum, 
and is in a region where our experiments show little 
temperature drop. Further, it can be shown mathe- 
matically from the variations in fuel bed tempera- 
tures *¢ with rating, that the grate temperature 
should rise rapidly from zero burning rate to a 
maximum, and then decline. 

The fact that stokers maintain a cooler tempera- 
ture at higher burning rates is well known from 
experience, but this method of reducing link 
temperature is not as effective as could be desired, 
as in some cases the temperature of the links may 
still be in the danger zone and this method leaves 
no appreciable safe margin. There are several 
definite disadvantages against further increases 
in burning rates. Firstly, the fan power required, 
which is already loaded with the draught loss through 
the air heater, becomes excessive at high burning 
rates. Secondly, the carrying of high air pressure 
under a stoker is not particularly desirable on 
account of (a) the increased leakage at the sides of 
the grate and (b) an increased carbon loss carried 
forward with the flue gases. 


* U.S. Bureau of Mines. 
+ Rosin, Braunkohle, August 1, 1931 
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| transmitted to the grate by contact and radiation. 


|Such reduction could be obtained by reducing the 
fuel bed temperature, by shielding the links from 
contact and radiation from the fuel bed or by a 
combination of both methods. A reduction of fuel- 
bed temperature could be obtained by lowering the 
| burning rate, but it has already been shown that 
within practical limits such a reduction would 
increase the temperature of the links. 

Thus, if the rate of burning is eliminated, fuel- 


the fuel and its characteristics, and on the amount 
of radiation from the surface of the fuel bed. In a 
modern boiler plant, with a large combustion cham- 
ber in which the boiler is placed high above the 
grate, Rosin has shown that increased fuel-bed 
temperatures are to be expected, but it would be 
imagined that this would refer more to the top 
\layer of the fuel bed. Whether this increased 
temperature in the top layer has any material effect 
on the temperature of the bottom, which is the 
| governing factor in the heat conveyed to the link 
| by radiation, is not known, but it is suggested that 
the effect would be of a minor order. 

Dealing with the characteristics of the fuel, the 
main factor is the reactivity* of the coke produced. 
It follows from the definition of reactivity that 
higher combustion temperatures, and therefore fuel- 
| bed temperatures, will be obtained from cokes of 
|low reactivity than those from cokes of high re- 
| activity. In a paper on “The Maintenance of 
| Uniformity in Industrial Fuels,’ by Dr. A. C. 
Dunningham (Institute of Fuel, June, 1932) it is 
stated that it is extremely probable that the 
behaviour of a coal on stokers corresponds closely 
to reactivity and that a “ hot ” fuel is probably one 
of low reactivity. Further research on this matter 
tends to show that, on broad lines, the lower rank} 
fuels give cokes of high reactivity while high rank 
fuels give cokes of low reactivity. Thus, if this 
theory is correct, we may expect low fuel-bed 
temperatures from low rank fuels and high fuel 
bed temperatures from high rank fuels. Now, since 
|the radiation is a function of the fourth power of 











* Highly reactive cokes may be described as thos 
| cokes which react easily with oxygen to form a con 
| paratively high percentage of CO, while low reactive 
| cokes tend to burn more to CO, than to CO. 

+ The rank of a fuel is measured by the total carbon 


content in the dry ashless sample. 


bed temperatures depend mainly on the quality of 
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the absolute temperature, a variation of 100 deg. C. | 
in the fuel bed-temperature, say from 1,300 deg. C. 
to 1,400 deg. C. will involve a 30 per cent. increase 
in the heat transmitted by radiation, which is an 
important factor in considering the temperatures of 
links. This theory is borne out in practice by the 
fact that comparatively low rank fuels, such as are 
obtained from the Warwickshire coal fields, produce 
lower link temperatures than those given when 
burning higher rank fuels from N. Staffordshire or 
Yorkshire under similar conditions. 

The fuel-bed temperatures with high rank fuels 
are, however, affected by the higher quantity of 
excess air required to complete the combustion of 
the coke due to the open nature of the fuel bed with 
these relatively coking types of fuel. Thus, for a 
constant burning rate, the heat lost by the link by 
convection will be higher than with less coking fuel 
requiring a lower quantity of excess air. Also, 
although there will be high local hot spots, the mean 
fuel temperature will be lower owing to the heat 
required to raise the temperature of the excessive 
quantity of incoming air, and this must affect, 
to a minor extent admittedly, the radiation 
from the fuel bed to the grate. Thus the effect 
of the higher quantity of excess air required with 
fuels of coking quality will partially offset the higher 
fuel-bed temperature to be expected from cokes of 
low reactivity, such as are given by these high rank 
fuels. 

From the practical point of view, however, the 
controlling of fuel-bed temperatures by the choice 
of the fuel is usually out of the question, since 
considerations of price in any locality limit the 
choice of fuels which can be used economically. 

The link temperatures attained with various fuels 
are also a function of the ash content, which may 
act in two ways: Firstly, it is known that as the 
ash content of fuels increases, the percentage excess 
air required for complete combustion also increases. 
This may have the effect of reducing the fuel-bed 
temperatures with the higher ash content fuels. 
Or again, the ash formed may screen the links from 
radiation from the fuel bed. This screening effect 
may be due to either the lower portions of the fuel 
bed burning, and thus leaving the ash in contact 
with the grate or to the ash falling through cracks 
in the fuel bed and resting on the grate. Advantage 
has been taken of this method of controlling link 
temperatures at some boiler plants which are supplied 
with low-ash fuels dangerous to travelling grates. 
At these plants, the ash contents of the fuels have 
been artificially raised by the addition of riddlings 
and fine ashes from the grates in such quantities 
that a raw fuel containing say 8 per cent. ash on the 
dry sample would be fired with an ash content of 
some 18 per cent. to 20 per cent. This procedure 
has effected a very material reduction in the repair 
costs, but recent evidence has shown that the effect 
on the maximum temperature attained by the links 
is comparatively small, although it has evidently 
been sufficient, in these instances, to reduce the 
grate temperatures below a value at which rapid 
deterioration through burning takes place. 

The most effective method of accomplishing a 
reduction in the heat gained by the links from 
contact and radiation from the hot fuel bed is by 
spreading some relatively inert material between 
the fuel and the links on the “ Sandwich ” system. 
Such inert material might be riddlings through the 
vrate or screened or crushed ashes, depending on 
what happened to be available. A convenient 
method of applying this inert material is to divide 
the coal hopper of the usual type into two com- | 
partments containing the riddlings or crushed ashes 
ind the fuel, respectively, the grate surface picking 
up the layers as it moves along. The result of 
Screening the grate from the fuel bed by such a 
method is to reduce the maximum temperature of 
the links to a considerable extent. 

The proof of the extent to which such a screen of | 
riddlings reduces the temperatures attained by the 
links is given in the following experiments, which 
were carried out on one of two Underfeed Stoker Com- 
pany type “ A” grates firing a three drum Babcock 


| metric method, which has the advantage of eliminat- 


| approaches the exact value of the frequency accord- 


lor clinker dams. Both forced and induced draught 
| fans were fitted, the combustion chamber being run 
‘at a vacuum of ,', in. w.g. 

The object of the experiments was to record the 
temperatures of the inset pieces as they passed 
through the furnace with and without a layer of 
riddlings as described above. These temperatures 
were obtained by means of a Chromel-alumel thermo- 
couple fitted into the upper surface of an inset piece, 
as shown in Fig. 5, care being taken to ensure that 
the insulation was in good order up to the point 
where the wire entered the metal. This inset piece 
was then fitted to a cap through which a }-in. hole 
had been drilled. The length of the thermocouples 
was so arranged that the wires protruded some 9 in, 
through this hole, into which was fitted a } in. bolt 
which clamped the wires and had the effect of taking 
any strain off the thermocouple end. The cap was 
then fitted to the grate and allowed to pass round 
a number of times, in order to allow the inset piece 
to settle to the conditions of the grate, before 
readings were started. When it was desired to 
take readings, the free ends of the thermocoupie 
were connected by means of brass clamps to 25 ft. 
lengths of chromel and alumel wires, care being 
taken to clamp similar metals together. These 
25 ft. lengths of wire were led to the end of the fire 
bars and fed in the space between the fire bars and 
the air box as the grate moved forward. By this 
means the temperature of the inset piece in which 
the thermocouple was fixed, was recorded every 
6 in. from the point where it passed under the coal 
hopper to a position well on the return journey after 
having passed under the ash plates. 

The actual readings were taken by the potentio- 


ing errors due to the variation of the resistance of 
the circuit, an important point on account of the 
joints in the leads and the alteration of their resist- 
ance on heating. New thermocouples were fitted 
every 4 days, as it was found that there was a 
tendency for the wire to become brittle after being 
subjected to high temperatures. Checks were 
made on the old thermocouples in two or three 
instances by calibrating them in an electric furnace 
with a standard pyrometer. Errors of not more than 
3 per cent. were recorded, which, for all practical 
purposes, can be neglected. 
(To be continued.) 
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Rayleigh’s Principle and its Applications to Engineering. 
By G. Tempte, Ph.D., D.Se., and W. G. Bickiry, 
D.Se. Oxford University Press. London : Humphrey 
Milford. [Price 14s. net.] 

In the first volume of his Theory of Sound, Lord 

Rayleigh developed a method for the approximate 

determination of the frequency of the slowest, or 

fundamental, mode of transverse vibration of a rod 
or light beam. The method is based on a general 
theorem in mechanics, which states that the 
frequency obtained by assuming a specified dis- 
placement curve for any dynamical system cannot 
be less than the true frequency of the fundamental 
mode of vibration of the system. For instance, 
the system represented by an elastic beam possesses 
an infinitely large number of degrees of freedom, 
in that it can execute different types of vibratory 
motion after the manner of a stiff spring subjected 
to disturbing forces. The selecting of a specified 
deflection curve, according to the method, is 
equivalent to imposing on the beam sufficient 
constraints to reduce the motion to one degree of 
freedom, and Rayleigh showed that the introduc- 
tion of these additional constraints increases the 
moment of inertia of the system, which, in turn, 
increases the frequency of vibration, whence it 
follows that the approximate value of the frequency 
given by the method is always higher than the true 
value obtained by more elaborate analysis. The 
approximate value given by Rayleigh’s method 


ing as the assumed shape of the initial displacement 





« Wilcox boiler (W.L.F.), of 8,283 sq. ft. heating sur- 
face. Each grate had an area of 88 sq. ft., being 6 ft. 


10 in. wide and 13 ft. long between the inner face | of successive approximation to the various normal 


of the guillotine door and the nose of the ash plates - 


curve resembles the form that the beam actually 
takes. In 1900, M. A. Davidoglou evolved a method 


on the assumption that Rayleigh’s solution is a first 
approximation to the true value of the frequency. 
In 1909, W. Ritz extended Rayleigh’s method and 
applied it to systems consisting of vibrating discs 
and plates. In more recent years the procedure 
has been applied, with marked success, to a con- 
siderable range of engineering problems, for which 
an exact determination would be difficult, or even 
impracticable; these applications relate to such 
problems as the vibration of a beam of variable 
section, the whirling of shafts, and the vibration of 
discs. 

As the subject is clearly one of some importance 
to engineers, the volume under review is welcome 
in that it contains a full mathematical treatment 
of the method and a large number of illustrative 
examples relating to problems encountered in 
engineering text-books. A proof of the method is 
also included, and a chapter is devoted to a process 
of estimating the accuracy by means of successive 
approximations ; in this connection we note that 
the “ author index” in the book does not include 
the name of M. Davidoglou. While the contents 
of the volume leave little to be desired by those in 
search of information additional to that contained in, 
say, Professor A. Stodola’s Steam and Gas Turbines, 
it is to be regretted that the important aspect of 
numerical and graphical methods is confined to five 
pages, dealing largely with an example of a tapered 
aeroplane strut. From an engineering point of 
view, a perusal of the book leaves the impression 
that the authors have hardly done justice to them- 
selves, or to the subject, due to the arrangement 
and the manner of presentation followed. The 
analytical part of chapters III and IV might well 
have been placed at the end of the book, and the 
remaining text altered accordingly. Further, it is 
doubtful whether the free use of “ non-dimensional 
variables’ makes for ease in reading, for, apart 
from the fact that engineers prefer to think and 
work in terms of well-known units, the use of these 
quantities tends to introduce unnecessarily an 
unfamiliar terminology, and the matter is not 
made clearer to an engineer by referring him, on 
page 16, to “differentiation with respect to the 
non-dimensional variable. . . .”’ Moreover, while 
the authors are entitled, for reasons best known to 
themselves, to call Green’s, function an “ induction 
function,” it is quite unnecessary to introduce a 
German name for this function. Bearing in mind 
the names associated with this subject, it is not 
inappropriate to recall that Hamilton described 
Lagrange’s Mécanique Analytique as “ a scientific 
poem!” 
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Leitfaden der Elektrotechnik. Vol. 
Grundlagen des Gleich- und W Rn 
B, G. Teubner. By F. Mortzer and G. Botz. 
9-6 M.) 

Tue preface of this text-book on electrical tech- 
nology opens with a kind of challenge: “The 
many-sided application of electric energy at the 
present day demands from every engineer, and not 
only from the electrical engineer, a knowledge of 
the fundamental principles of electrical technology.” 
We regard this statement as a challenge, not 
because we doubt its truthfulness, but on account 
of the many engineers who struggle against it. 
It is still possible for a candidate to obtain the 
London B.Sc. Degree in Engineering without 
offering any electrical subject, and it is a fact that 
many civil and mechanical engineers responsible for 
the operation of numerous shunt and induction 
motors understand neither how such machines are 
connected to the mains, nor how electric power is 
measured and charged for. 
A striking point about the present book is the 
excellent way it is arranged and produced. The 
subject matter is divided into two parts—direct and 
alternating current. The first part introduces the 
reader to the electric circuit. The thermal and 
chemical effects of the current are then followed 
by the magnetic and the electric field. 

The second part, on alternating currents, starts 
with the simple circuit, and so leads up to complex 
circuits with inductance and capacitance. The last 
chapter is on polyphase currents. To assist the 
reader, harmonic graphs and vectors are shown in 
three-colourdiagrams. Though not quite a novelty, 





‘functions of a vibrating rod, and their frequencies, 





this mode of representing alternating quantities may 
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be appreciated by some readers. One feature of the 


book that will commend itself to all is the large 
number of useful worked examples throughout the 
text—58 in direct and 42 in alternating current. 
Machines are left over for a second volume. We 
have every confidence in recommending the present 
book. The text and diagrams are excellent. 


Engineering Shop Practice. Vol. 1. By O. W. Boston. 
New York: John Wiley and Sons. Inc. London: 
Chapman and Hall, Limited. [Price 34s. net.) 

Tuts volume has been written primarily as a text 
book and is the outcome of ten years’ experience in 
the teaching of machine shop practice to the engin- 
eering students in the upper classes at the University 
of Michigan. For the work of the classes, the text 
of the book is supplemented by laboratory exercises 
with the object of demonstrating the utility and 
merit of the various practices and processes dis- 
cussed. 

The book, however, should also appeal to machine 
tool and jig designers, shop superintendents and 
foremen, as it covers, in a very thorough fashion, 
the movements and functions of the various machines 
used in modern engineering practice, and in doing 
80, it possibly carries the work beyond the student’s 
comprehension. But this is all to the good, as it 
appeals to a wider field than students. 

The first chapter deals in a sketchy way with the 
history and development of machine tools and con- 
trasts the requirements and equipment of works 
engaged in producing single units to order with 
those of works continuously engaged in mass pro- 
duction for stock. 

Chapters II, III, and IV deal with the develop- 
ment, construction and use of lathes, shapers and 
planers. These chapters are well written and illus- 
trated with modern machines by United States 
makers. Something more, however, might have 
been said on the excellent and efficient worm-rack 
planing machine drive by Sellers. Chapter V is 
largely a summary of various articles which have 
appeared in the American technical journals on 
cutting tools. If probable inaccuracies in the 
dates and places of origin are overlooked, this 
chapter deals in a comprehensive way with the 
evolution, composition and treatment of various 
cutting tools. The subjects cover steel, diamond, 
stellite, tungsten carbide, and tantalum carbide 
tools; tool holders and methods of tipping tools, 
also suitable grinding wheels and speeds. The varia- 
tion of the cutting speeds of the different tools 
with change in the depth of cut, feed, life and shape 
of tool and machinability of the material cut receive 
extensive treatment. 

The author contents himself with quoting the 
definition of machinability given by different 
authorities, rather than risking one of hisown. Whilst 
he clearly states that the high-speed steel of to-day 
is a vast improvement on this quality of steel of 
30 years ago, he gives on page 132 (equation 15) 
Taylor's cumbersome law of cutting speed in terms 
of depth of cut and feed without stressing the fact 
that this data refers to steels used in the ‘nineties. 
lables IT and ITI, on pages 144 and 145, give cutting 
speed for diferent cuts and traverses when operating 
on steel and iron, and, although this data is again 
obtained from Taylor's work, the author simply 
states that “the cutting speeds given may be 
slightly low when compared with those obtained 
with modern high-speed steel.’’ Something a good 
deal more than this is necessary for the proper 
guidance of the foreman, to say nothing of the 
student. The author, like most of his fellow writers 
on this subject, appears to think that the book 
would be incomplete without extensive reference 
to the work of Taylor. If, however, he had but 
studied this in the light of more recent work, his 
only conclusion would have been that some of the 
matter quoted was more confusing than convincing. 
Few will agree with the bald statement that “ the 
tungsten carbide tool has not proved itself superior 
to high-speed steel when cutting medium or soft 
steel with a hardness below 220 Brinell ” (page 98). 
Where heavy roughing cuts are concerned this is 
no doubt true, but even in this country light cuts on 
such materials are taken at a cutting speed of 750 
feet per minute. 





Chapter VI is devoted to milling machines and 
tools used in connection with them. This section is 
copiously illustrated with half-tones of machines 
and appurtenances and diagrammatic sketches of 
driving and feeding arrangements—both trains of 
gear and hydraulic devices. The treatment of the 
dividing headstock, simple and differential indexing 
as well as typical set-ups, will be appreciated by the 
student, whilst the information on speeds, feeds, 
power and general milling practice will be welcomed 
by the man in the shop. Sawing machines and saws 
are dealt with in the same exhaustive manner in 
Chapter VII, while Chapter VIII gives a very com- 
plete study of drilling, boring, reaming and screwing. 
The matter on precision jig-boring, thread forming 
and thread forms, has been carefully presented. 
A second volume is in preparation in which it is 
proposed to deal with the single-purpose machine 
and processes such as broaching, lapping, honing 
press, punch and die work, jigs and fixtures, together 
with general engineering economics. If the second 
volume reaches the standard of the one under review 
it will be sure to find a place in the library of those 
interested in modern engineering shop practice. 

The present volume contains 520 pages, is illus- 
trated with 438 figures, and at the end of each of the 
eight chapters there appears a set of questions and 
a bibliography. The text provides agreeable reading 
and notwithstanding the few adverse comments 
made above the subject matter is informative and 
comprehensive. 


iutomotive Engines. By P. M. Hetpr, London: Iliffe 
and Sons, Limited. [Price 32s. ¢€d. net.] 
Tue present is the eighth edition of this well-known 
work by an American engineer-journalist. Since 
the seventh edition, which appeared in 1926, and 
had itself involved almost the entire work being 
re-written, later developments in combustion engines 
have been so numerous as to cause the text to be 
again extensively revised, chiefly with the object 
of finding space for dealing with numerous improve- 
ments in metals and alloys and structural changes. 
Increase of engine speeds and of cylinder tempera- 
ture and compression rates partly accounts for the 
chapter on “ Determination of Bearing Loads,” 
which was new in the seventh edition (1926), being 
now re-written. New matter concerned with 
materials, metals and alloys of comparatively recent 
date, for some of which road-vehicle motors are 
indebted to aircraft engines, occupies a large space 
and is probably the most interesting feature of the 
new volume, 

The reader will obtain the impression from this 
section of the work, that American motor engineers, 
apart from the makers and assemblers of chassis, 
are well to the fore in matters concerning technical 
developments, for which there is, or promises to 
be, commercial justification, as distinct from experi- 
mental value. Upwards of one hundred new illus- 
trations have been added to the present edition. 
They are mostly clear and of a uniform size, 
section drawings predominating. 

A new chapter deals with engine vibration and 
torsion dampers, a subject which appears to be as 
prominent in the minds of American engineers as of 
their British collaborators. A chapter on compres- 
sion ignition engines has been eliminated and is em- 
bodied in a special volume on the subject, which 
deals particularly with the features differentiating 
the compression-ignition engine from the petrol 
engine. The diminished practical and commercial 
interest in the two-stroke and sleeve-valve forms 
of engine is responsible for the elimination of two 
chapters, and for the same reason only a brief 
reference is made to the off-set cylinders and crank- 
shaft layout. Older readers will note this change 
of interest in topics and forms of construction which 
gave rise to much controversy in pre-war years. It 
may be noted, too, that carburettors and ignition 
apparatus, as such, are outside the scope of this 
work, though reference is made to both in their 
respective relations to modern designs. Flywheels 
are dealt with, but combinations of flywheel and 
fluid clutch are excluded. 

On balance, the new edition is larger than its 
predecessor ; numbering nearly 600 octavo pages 
of illustrated text, an excellent index (so far as we 
have been able to examine it), and some plates of 


elevation drawings of American and British engines. 
Two of the American types illustrated sectionally 
are, respectively, a 12-cylinder diagonal-type 
Lycoming, with a single camshaft between the 
cylinder blocks and horizontal valves, and th. 
Hall-Scott six-cylinder horizontal engine of 180 h.p. 
with in-line cylinders. This engine is designed for 
mounting below the floor of a 40-seater *bus. 

What may be cited as the commercial-engineering 
or production aspect of the work is lengthy and 
informative, and much of it reflects more or less 
routine practice in motor production in both con- 
tinents. All the important organs of the petrol 
motor are reviewed, both from the metallurgical, 
production, finishing and balancing aspects. TIllus- 
trations from photographs of rapid output auto- 
matic and semi-automatic machine-tools give 
point to much of this section, and the descriptions 
of balancing machines, testing plant and the like, 
include some reference to European products. In 
passing, it is noteworthy that in 1932 electrically- 
smelted cast iron was introduced for camshafts, 
with, apparently, some promise of success, 


The large amount of matter given to a review of 


modern production methods and plant, though 
mainly concerned with American production systems, 


is worth the space it occupies, and should be of 


interest to engineers in Great Britain. 

Finally, we may add, but not by way of reproach, 
since much more research work is being pursued 
steadily and without much publicity in this country, 
than that given by interim and other reports and 
papers before institutions, there is, even now, 
ample material available to strengthen the section 
in the present work, which reviews this aspect of 
development. The research we refer to ranges over a 
variety of problems from centrifugal cast-iron and 
heat-treated cylinder liners and valve seats, to 
chemical sources of corrosion in cylinders. The 
problems are numerous and so, too, are the workers 
who are dealing with them in their several depart- 
ments. 


MASSIVE BUTTRESS-TYPE DAMS. 


By Tue Late Dr. F. A. Noerrzi. 








ENGLISH engineers were among the first to point 


out the advantages of buttress-type dams, the 


Meer Allum multiple arch dam in India being built 
in 1805, and the Belubula buttressed dam in 1898. 
In America, the first dam of the flat deck Ambursen 
type was built in 1904; the first multiple arch dam 


in 1908. There are now in successful service in all 
parts of the world approximately 40 multiple arch 
and nearly 250 Ambursen dams, most of which are 


located in the United States of America. 

Some engineers have a long-standing objection 
to so-called “‘ thin-section” types of dams. On 
the other hand, it has been realised that the con- 


ventional type of gravity dam, which depends for 


stability on its weight alone, can hardly be called 


an economical structure. Massive buttress types of 
dams have recently come into prominence. Notable 


examples are the Coolidge dam* in Arizona, and the 
Don Martin damt in Mexico. 

In what follows there will be given a short 
description of the principal features of two typical 
structures of the massive buttress class of dam 


which are believed to combine the advantages of 


mass-concrete construction of a gravity dam with 
the economy of the thin buttressed types without 
involving the large quantities of the former, or the 
thin sections of the latter. 


The round-head buttress type of dam consists of 


a series of buttress units, each having towards the 
water side an enlarged bulb-shaped buttress head 
which is joined laterally with the heads of the 
adjacent units so as to form a continuous upstream 
face of the dam. The buttress head of each unit 
is rounded (or polygonal) in such a manner that the 
water pressure is transmitted in direct compression 
to the buttress walls. Consequently, there occur no 
lateral bending moments in the buttress heads, and 
no steel reinforcement is required. 

The individual buttress units are separated by 
construction joints. Consequently, they are 
structurally entirely independent of each other. 


* ENGINEERING, vol. cxxix, page 193 (1930). 
+ Western Construction News, January 25, 1930 
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best adapted to dams from 75 ft. to 150 ft. 
of height. The upstream face of the 
buttress head is circular in horizontai 
planes on a radius of 30-5 ft. as shown in 











y RS 

(4118.8.) 
This is a decided advantage as it permits un- | 
restrained lateral expansion and contraction of the | 
massive buttress heads. Water which might seep | 
under or into the dam can readily escape between 
the buttress walls. Uplift pressure can therefore 





hardly affect appreciably this type of dam. 
Figs. 1 to 4 show a typical lay-out of a buttress 
unit of 35 ft. span. 


| 
| 


It is believed that this span is | 








Fig. 2. The thickness of the buttress 
wall has been arbitrarily chosen at 6-0 ft. 
from top to bottom. <A Tee of relatively 
large dimensions is provided along the 
downstream side for the purpose of 
stiffening the buttress wall and also in 
order to have a large concrete section 
where the stresses are greatest and where 
consequently the concrete may be massed 
with the highest efficiency. 

The upstream face of the dam is 
sloped. The effect of this is, first, that 
the water overlying the upstream face with full 
reservoir provides automatically the weight neces- 
sary for a safe sliding factor; and, second, the 
direction of the water pressure resultant is inclined 
downwardly towards the base of the dam and in- 
tersects the same well within the interior of the 
section as shownin Fig. 1. The dam has, therefore, 
a large factor of safety against overturning. Silt 





of mass concrete. A portion of a gravity 
dam of the same length and height, having 
|a vertical upstream face and a downstream batter 
of 0-73, would contain about 10,700 cub. yards. 
|The difference is 4,900 cub. yards, or about 46 per 
cent. For lower units the difference is somewhat 
jless. The diagram Fig. 5, curve a, gives the 
| quantities of concrete of a buttress unit for different 
|heights below the crest. This curve is very con- 
| venient for estimating purposes. Thus, in order 
| to determine approximately the quantity of concrete 
jin a dam, draw the centre lines of the buttress 
| units (35 ft. apart) on the profile of the dam site 
as in Figs. 6 and 7. The height of each buttress 
above the assumed line of foundation rock is scaled 
|}from this profile, and the quantity of concrete in 
‘each buttress unit may be read directly from the 
| quantity curve of Fig. 5, curve a. The total sum 
|is equal to the total quantity of concrete of the 
|entire dam. 
| At most dam sites the height of the dam at the 
| wings is relatively small. It may then be advisable 
to build these low wings of ordinary gravity section 
| as indicated in Figs. 6 and 7. 

Figs. 8 to 11 show a typical design and lay-out 
of a dam with buttress units of 50 ft. span along the 
water face. This span is believed to be well suited 
for dams between 100 ft. and 300 ft. high, and the 
corresponding estimating curve is given in Fig. 5, b. 

In order to prevent leakage in the vertical joints 
between adjacent buttress heads a water stop is 
provided. In the Don Martin round-head buttress 
dam, the first to be built on this principle, a bent 
sheet of copper has given completely satisfactory 
service. Similar types of water stops have been 
used successfully in concrete gravity dams. In 
some of these dams the joints have opened as much 
as 4 in. during very cold winters and the copper 
water stops have successfully prevented any escape 
of water through the joints. 

The most effective protection, for a round-head 
buttress dam, against leakage in the joints as well 
as through the concrete itself, would be a continuous 
face slab, say, from 1 ft. to 3 ft. thick, extending 
over the whole of the upstream face of the dam. 
The upstream face of the buttress heads should then 
first be water-proofed with an asphaltic paint or 
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membrane. Instead of concrete, one might provide | 
over the asphalt membrane a layer of dense | 
cement mortar applied by means of a cement | 
gun and of a thickness of about 3 in. to 4 in. | 
This proposed extra water-proofing membrane | 
and protection slab would be well justified in many 
cases, in view of the large saving in construction | 
which is shown by a buttressed as compared with 
a uniform section gravity dam. 

Figs. 12 and 13 show two views of the Don Martin 
dam, in Mexico, during construction. The first 
shows the buttress heads and circular upstream | 
faces. The apertures in the three near upstream | 
faces are conduits connected with the automatic | 
spillway gate control. In Fig. 13 in the foreground 
excavation has been completed, but no concrete 
placed. In the middle distance several sections 
are to be seen in the early stages of construction 
with the forms in place on both the heads and but- 
tresses. In the distance are units nearing com- | 
pletion. This dam has a height of 130 ft. and is| 
767 ft. long. It is composed of 26 buttress units. | 
The whole of the crest acts as a spillway, and, in | 
consequence, downstream the buttresses are decked 
over by a slab 2 ft. 6 in. thick. An auxiliary spill- 
way is provided at one end. There are 26 gates, | 
22 being arranged for automatic control. 


| 
| 
| 
| 
| 





INCENTIVES IN REPETITION WORK. 


The continuous repetition, day in and day out, of a 
restricted number of manual actions in the performance 
of operations, such as those on machine tools, has been 
definitely recognised as a source of boredom liable to 
result in a reduction of output. Many investigations 
have been undertaken to study the reactions of workers, 
differing in type and temperament, to varying kinds 
and conditions of work, and in particular regarding the 
effects of the varying incentives provided by different 
wage systems. The results of certain recent investiga- 
tions for the Industrial Health Research Board have 
been embodied in a report lately published and entitled 
Incentives in Repetitive Work { Practical Experime nt 
in a Faetory, which has been prepared by Mr. 8S. Wyatt, 
assisted by Messrs. L. Frost and F. G. L. Stock. It is 
published by the Stationery Office at 1s. 3d. net. 

These investigations were carried out in a commercial 
factory, where the only change made was the replace- 
ment of the usual supervisors by the individuals 
undertaking the observations, and a period of over a | 
year was devoted to the deliberations. It was thought | 
that this extended consideration would give ample 
opportunity for noting important factors tending to 
inefficiency or lack of contentment at work, which 
might escape notice m any less protracted, or more 
From its very nature the work had 
to be done with a limited number of individuals, but 
it was considered that the actual principles dealt with 
many forms of industrial work, and might 
be expected to y ield similar results when applied to 





general, survey. 


othe r cases, 

The subjects of the tests were 10 girls aged between 
15 and 16 years, selected from a number of applicants 
on the basis of personal characteristics, as shown during 
an interview and in the performance of special tests. 
Different temperamental types were purposely chosen, 
this factor believed to have an important 
bearing on the question in hand. It was also 
the same individual 
The operations were 


as was 


sidered desirable to find out how 
re sponded to different processes, 

five in number, and consisted of unwrapping, to correct 
the faulty work of wrapping, packing, 
weighing, and a combination of weighing and w rapping. 
The ratios of the number of units dealt with in the 
same time were 4°; 20; 12:6: 1, in the order given 
above. The output of each worker was noted every 
quarter of an hour. 

First, the operatives were paid a fixed weekly wage, 
these conditions holding for nine weeks: this 
followed by a competitive bonus system for fifteen 
weeks. In this stage the girls were ranked each week 
according to output, and the slowest was given the 
same before. The next received an 
extra 6d., and so on through the group, so that the 
best got an extra 4s. 6d. over the slowest. This svstem 
was followed by a flat piece rate, which remained 
unchanged for twelve weeks. Within the time-rate | 
period a relatively small rate of improvement, some 
12 per cent., was noted, and there were indications that 
the continuation of this method of payment would be 
productive of no appreciable further increase in output. 
When the bonus system was introduced, there was an 
immediate rise of production by 46 per cent. Although | 
the rise continued for a time, the output ultimately | 
became fairly uniform, and a further change in the 
method of payment was thought desirable. The | 
piece rate was then introduced, and the output increased 


machines, 


was 


wages as best 


con- | 


| cent. 
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30 per cent. and, after a slight temporary reaction, this 
was maintained with very little variation. It was 
evident that a time rate provided very little incentive 


| to work, and the performance was much bvelow capacity. 


Stimulation came with the introduction of the bonus 
system. 

“Ina subsequent stage of the experiments, attempts 
were made to discover the effects of further changes 
in the system of payment. The three methods were 
then applied simultaneously to the different processes ; 
that is, some were done on piece work, some on time, 
and the rest on the bonus system. The average output 
remained practically the same for the work done on 
the piece rate; an increase was shown in the case of 
the re-establishment of the bonus system, possibly 
due to the diversion created tending to counteract the 
effects of the monotonous conditions of work; but 
the revival of the time rate resulted in an immediate 
and significant decrease in output. The restoration 
of the old indifferent attitude to output was most 
marked. It seemed that some form of payment by 
results was desirable, but a piece rate was conside red 
impracticable because of the increased output, which 
would generally involve a periodic cutting of rates. 
The rate of improvement under the bonus system was 
always greater than that recorded under the time rate, 
and the superiority became more marked in each 
successive week. In the ninth week the difference was 
almost 35 per cent. Dealing with groups of operatives 
in the factory instead of individuals, a sharp increase 
in output was similarly noted when the first bonus 
was introduced. The immediate increase was approxi- 
mately 20 per cent., and the subsequent output con- 
tinued to fluctuate around the level required for the 
bonus. 

When the output on which bonus was earned was 
raised there further in production 
of about 18 per cent., which was more than maintained 
during the period of observation. Thus, the introduc- 
tion of a bonus system dependent upon a certain level 
of output being reached acted as an additional incentive 


was a Increase 


UpstreaM Face; Don Martin Dam. 


to ability, and in this respect the results agreed with | 


those obtained in the main experiments. With 
experienced workers the introduction of a piece rate 
resulted in an average increase in output of 36 per 
While the operatives worked in a careless and 


| indifferent manner under the time rate, they devoted 


| tionate to the monetary incentive. 





more attention to the machines under the piece rate, 
which resulted in fewer and shorter stoppages. The 
beneficial effect was therefore not confined solely to 
the output, but applied also to the life of the machines. 
Output seemed to become stabilised at a level propor- 
A change from the 
time rate to a bonus or piece rate broke down indif- 
ference, and resulted in a new level of output, usually 
from 20 per cent. to 40 per cent. above that found under 
a time rate. In the survey it was found that the rate 
of working was closely related to that of their imme- 
diate neighbours. When each individual in turn was 
isolated from the remainder of the group, the average 
output of the isolated workers increased from 20 per 
cent. to 50 per cent. One point brought to light was 


the marked response of operatives to slight changes in | been arranged for June 29 and 30. 
became the meeting may be obtained from the Association, 
This seemed | Buildings, Trafalgar-square, London, W.C.2 


conditions of work. In particular, they 


unduly discouraged by minor difficulties. 





| 
| 
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to be due to the monotony of the conditions, 
that comparatively minor variations produced 


important effects. 








Brirish Waterworks AssocraTion.—The 23rd an 
general meeting and conference of the British W 
works Association will be held at Edinburgh from Jur 
to June 30. The conference will take place in the ‘ 
Chambers, High-street, on June commencing 
ll a.m. After a civic welcome by Pr 
the annual report will be received and discussed, at 
new president will be installed and will deliver his ada 
At 2.30 p.m., two papers will be read and discussed, na 
The Policy and Practice of Chlorination of W 
Supplies, by Colonel P. S. Lelean, C.B., F.R.C.5., 
‘Consumption, Misuse, and Waste of Water,” ! 
Bowman. In the evening a reception will be ! 
the Lord Provost at the Edinburgh College ot Art 
June 28 will be devoted to visits to installations ot 
Corporation Water Department, while the annual dur 
be held at the North British Station Hotel in 
A number of visits to places of interest 
Particulars regarding 


27 
més 


the Lord 
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'urBo-ELecrric MATreERFORM PASSENGER LINER. 
lhe Scharnhorst, the first turbo-electric ship in the 
German mercantile marine, is a 16,000 gross ton, twin- 
screw vessel of some 20,000 shaft horse-power, and having 


® high average sea speed for the Norddeutscher Lloyd | 


service between Bremen and the Far East. It is 
important to note in this connection that this ship wil 
have the Maierform of hull. The Norddeutscher Lloyd 
have already four Maierform cargo ships in service, and, 
m addition to the turbo-electric passenger ship, they 


have ordered a 7,000-ton deadweight Maierform cargo | 


liner for service in the West Indies. 















“ENGINEERING” 





H--4 sequence of operations 


V7 is shown in Figs. 6 
f Vig il |to 9 In Fig. 6, the 
a plunger is on bottom 
dead centre, and the (s413.€,) 
|fuel is flowing in 
through the two ports in the barrel. Fig. 7 shows 
the point at which the plunger has just closed the 
|ports and injection is commencing. In Fig. 8 the 
| lower side of the plunger head is just about to uncover 
| the ports, representing the end of the injection period, 
| while in Fig. 9 the plunger is on top dead centre, 
| the slots in the plunger head allowing free discharge. 
| There is, therefore, a very rapid fall in pressure, 
| allowing the delivery valves to close quickly with an 
| entire absence of dribble. 

The control of the injection point is effected by 
giving a partial rotation to the plungers, the barrel 
remaining stationary. It will be noticed, in Figs. 2 and 
3, that the barrel is surrounded by a sleeve which is 
provided with two prongs at the lower end registering 
with slots in the spring seating. The plunger is 
secured to the latter so that any rotary movement of 


FUEL PUMP FOR HIGH-SPEED 
| the sleeve is imparted to the plunger. The upper end 


ENGINES. 

Tue fuel pump illustrated in Figs. 1 to11, on this page, |of the sleeve is in the form of a spur wheel, and, as 
is manufactured by La Précision Mécanique, 11, Rue | shown in Fig. 4, all the wheels engage with teeth on 
Vergniaud, Paris, under the patents of the Société Pro- | a circular rack running horizontally through the pump. 
vencale de Constructions Aéronautiques. Its special |The movement of this rack, which is coupled to the 
feature is that both the point of injection and the | governor in the usual way, will therefore rotate the 
quantity of fuel delivered can be automatically varied | plungers and vary the point of injection. The rack is 
with the speed of the engine. The general construction |made up in sections, threaded over a central rod and 
of the pump will be clear from Figs. 1 to 5, the last | locked in position as shown in Fig. 4, so that each 
figure showing the form of the plunger heads. It will | plunger can be adjusted independently of the others. 
be observed that these are of symmetrical form, so that | Hand control for the rack, in addition to the governor 

|no side thrust is produced, with the result that no | control, can be arranged if required. In the limiting 
| appreciable wear takes place on the plunger bodies or | position, no fuel is delivered to the engine, which will 
pump barrels. The form shown in Fig. 5 is a typical | therefore stop. 

one for road-vehicle engines, the angle of advance of | The plungers are operated by cams bearing on 
| the injection increasing directly with the volume, and | ground tappets, as shown in Figs. 2 and 3, and all 
therefore the weight, of fuel delivered to the cylinders. | the reciprocating parts are made as light as possible 
The initiation and completion of injection are con-|to eliminate inertia effects over the speed range of 
trolled by the upper and lower faces of the plunger, | modern two-stroke or four-stroke engines. Two 
respectively, which lend themselves to easy machining, | non-return valves of the ball type are provided on 
and readily permit the exact form to be varied to |each pump outlet, as shown in Fig. 2, and the pump is 
obtain any desired relationship between the injection | equally suitable for use with fuel nozzles of the needle 
period and the speed of the engine. The normal ' or open types. Splash lubrication is normally arranged 
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for the plungers and guides, the cams revolving in the 
oil contained in the lower part of the casing, but the 
pump can also be supplied with continuous lubrication, 
the casing in this case being charged with oil from the 
engine lubricating system. It will be observed from 
Figs. 1 to 3 that the casing is made in two parts, bolted 
together, permitting it to be readily taken apart, so 
that a plunger or pump barrel can be replaced without 
disturbing the camshaft. The camshaft is of substan- 
tial diameter and is carried in heavy taper-roller 
bearings, so that wear at this point should be negligible. 
Should appreciable wear actually occur, however, it can 
be readily taken up. It will be observed from Figs. 6 
to 9 that as the lower sides of the plunger heads are 
flat, the point of release must be constant for a head 
of the type shown in Fig. 5. Should it be required to 
vary both the points of injection and release, the lower 
face of the head is also cut at an angle, as shown in 
Figs. 10 and 11. 








15]-IN. CENTRE HYDRAULICALLY- 
OPERATED SHAFT LATHE. 


Tue rapid increase in the use of Widia and other 
alloys for machine tools has necessitated almost funda- 
mental changes in their design, as the use of these 
alloys not only demands much higher speeds than 
have hitherto been customary, but also greater rigidity 
and smoother motions. Concurrently with these 
developments, a demand has arisen for wider speed 
ranges, with the ability to select the most appropriate 
speed for the work without the necessity for stopping 
the machine or withdrawing the tool to effect gear 
changes. 


directly to the hand lever. The rocking lever is slotted | 
in the centre, the slot being fitted with a cod piece 
mounted on a crank pin, the arrangement thus being 
similar to that on many shaping machines. The disc 
carrying the crank pin is provided with teeth on its 
circumference. A rack cut ona bar engages with these 
teeth, and is held in contact by a roller, as shown in 
Figs. 5 and 11. The outer end of the bar can be seen 
in Fig. 1 immediately to the right of the headstock, 
and it will be observed that it is coupled to a lever on 
the end of a shaft running along the front of the lathe 
bed. At the point where this shaft enters the saddle, 
there is a hand lever attached to the latter. This lever 
is provided with a feather engaging with a featherway | 
in the shaft, so that the control valve may be operated | 
from the saddle whatever its position along the bed. | 
It will be noticed in Figs. 5 and 11 that the lower end | 
of the control-valve sleeve is coupled by a rocking lever 
to the pump casing, so that as the casing moves up, the | 
sleeve moves down and automatically closes the oil | 
ports. The operation of the control lever brings the 
lathe to rest very rapidly and without shock on the | 
completign of the cut, and it is only necessary to give | 
a further movement to the lever to bring the reverse 
motion into operation. 

Turning again to Figs. 5 and 11, it will be noticed that 
the oil from the main spindle pump is delivered to a} 
rotary motor mounted immediately above it in the head- | 
stock frame. This motor is of the sliding-vane type | 
running in an elliptical casing, and, as shown in Fig. 3, | 
| is mounted on a shaft running above the three pumps. 
It will be observed that there are two spur gears, of | 

different sizes, keyed to the motor shaft, and alternative | 





There can be little doubt that, in the | 8pindle speeds are obtainable by sliding one or other of 


majority of cases, the most practicable way to meet | *W° corresponding wheels on a back shaft into engage- 


these requirements is by the employment of some form 
of hydraulic transmission, and such transmissions 
have rapidly increased in favour both in this country 
and on the Continent. An excellent example of a 
modern machine tool with complete hydraulic opera- 
tion, embodying a number of original features, is 
afforded by the lathe illustrated in Figs. 1 to 11, Plate 
XXIIL. This machine, which is manufactured by 
Messrs. Alessandro Calzoni 8.A., Bologna, Italy, is of 
very considerable size, and the design is based on that 
of a smaller automatic lathe of high power for short 
workpieces, from which very encouraging results have 
been obtained. The makers point out that the 
difficulty of obtaining sufficient rigidity both in the 
machine itself and the support for the work increases 
with the size of the machine, and involves very careful 
consideration in a lathe such as the one illustrated, 
which has a 36-ft. bed, but the machine has now 
been thoroughly tried out, and has been shown to have 
a very high performance. 

rhe lathe is driven by a 20 h.p. electric-motor, 
mounted on a swinging bracket at the base of, and 
behind, the headstock, as shown in Fig. 6, the weight 
of the motor and bracket serving to maintain the 
tension in the belt and automatically to take up stretch. 
The motor, which takes up a minimum of space, 
runs at 1,200 r.p.m., and drives three pumps in tandem, 
enclosed in the lower part of the headstock as shown 
in Fig. 3. The leading features of the machine consist 
in the possibility of obtaining progressive changes of 
both spindle and traversing speeds by infinite grada- 
tions over the whole range, together with reverse 
running, and a rapid passage from the stationary 
position to the working speed. The operator has a 
perfectly free hand to select the speed best adapted to 
the work in hand, and can immediately increase the 
speed up to the maximum limit when the tool leaves 
the work, thus reducing idle time to a minimum. 


These | 


|}ment. The position of the backshaft is indicated in | 
Fig. 8, at the top left-hand corner, and a third wheel on | 
this shaft engages with the large wheel on the spindle | 
shown just behind the front cone bearing in Fig. 3. The | 
sliding gear change is effected by a lever on the back of | 
the headstock, not shown in any of the figures, although 
the spindle for the handle and cod-piece lever can be | 
seen to the left in Fig. 8. 

Dealing next with the saddle motions, these are | 
effected by the central pump shown in Fig. 3. A 
section through this pump is given in Fig. 8, with an 
enlarged view in Fig. 7, and it will be seen that it is 
of the same type as the main spindle pump, the delivery 
being again controlled by moving the casing up or 
down in the vertical direction. The control arrange- 
ments are very similar to those for the spindle pump, 
except that the end of the operating lever is provided | 
with a ball, bearing directly on the upper end of the | 
control valve. The operating lever is brought through | 
the front of the headstock and coupled to a short arm 
on the end of the lower shaft, visible in Fig. 1 running 
along the front of the lathe. As in the case of the 
spindle-pump control, a lever is mounted on the side 
of the saddle with a feather engaging with a feather- 
way on the shaft, so that the eccentricity of the pump 
can be altered by the operator whatever the position of 
the saddle. This pump supplies a rotary servo motor 
mounted in front of the bed at the right-hand end, 
and clearly visible in Figs. 2 and 6. This motor, which 
can also be seen in Fig. 3, drives the central shaft 
running along the front of the lathe, visible in Figs. 1 
and 2. This shaft serves for both the longitudinal 
and cross-traverses of the saddle. A longitudinal | 
section through the latter is given in Fig. 3, and a 
cross-section in Fig. 10. It will be observed that it is 
carried on an inverted vee guide at the front and a flat | 
guide at the back, with an additional guide face on the | 
inclined front of the bed. A quick-return motion, | 


| 








facilities are of particular advantage when utilising which is available for both the longitudinal and eead 


brittle high-speed alloy tools, as these can be 
brought up to the work while the latter is revolving 
at a low speed, and the speed can then be gradually 
increased until the tool is cutting to the full depth. 
The facility with which the speed can be varied is also 
of great value when only portions of the work have 
to be machined, as short gaps can be quickly bridged 
without the necessity for disengaging the saddle. 

The main spindle pump, shown to the left in Fig. 3, 
and in section in Fig. 5, is a rotary model of the variable- 
capacity type with free vanes. The variation in capacity 
is obtained by altering the eccentricity, the casing 
being raised or lowered for this purpose. This move- 
ment is effected hydraulically by admitting oil under 
pressure to the upper or lower side of the pump casing. 
rhe pressure is maintained in the subsidiary circuit 
by the right-hand of the three pumps shown in Fig. 3, 
this pump also serving to supply oil for the operation 
of the chuck. An enlarged view of the main spindle 
pump is given in Fig. 11, the control valve for regulating 
the supply to the upper and lower sides of the pump 
casing being shown on the right. It will be observed 
that the upper end of this valve is coupled to a rocking 
lever, the position of the latter being regulated by a 
hand lever on the saddle. 











! To obtain the required | wheel boss, and operated by the left-hand lever visible 
delicacy of control, the rocking lever is not connected | on the front of the saddle in Fig. 1. 


| feeds, is provided in the saddle motion. 


| with it, but is free to slide. 


Referring to Fig. 3, it will be observed that the shaft 
passes through an epicyclic gear. A collar surrounding | 
the shaft is provided with internal feathers engaging 
with featherways in the shaft, and external feathers 
engaging with featherways in the drum carrying the 
planet wheels. The drum must therefore always rotate 
with the shaft. The collar passes through the right- 
hand supporting bracket, and is enlarged and provided 
with external grooves at its right-hand end. A cod | 
piece, engaging with the right-hand groove, is mounted 
on a lever on a short cross-spindle, the spindle projecting 
through the apron, and being fitted with the hand 
lever visible at the right-hand end of the apron in 
Fig. 1. When the collar is moved to the right, the 
external feathers engage with internal slots in the left- 
hand sun wheel, driving this wheel at the same speed 
as the shaft. This sun wheel is cut on the end of a 
sleeve, on which a bevel pinion at the left-hand end is 
normally free to rotate, and on which is mounted a 
large spur wheel, as shown. This latter wheel is 
feathered to the sleeve, so that it must always rotate 
The sliding movement is 
effected by a cod piece engaging with the groove in the 


| 


When this lever | 





| valve, shown to the right in Fig. 5. 


two 4-in. 


is moved to the left, the dogs on the end of the wheel 
boss engage with those on the bevel pinion, giving th: 
quick longitudinal traverse through the large bevel 
and racking pinion shown in Fig. 3. The large spu 


| wheel referred to is always in engagement with a gea: 


train coupled to the usual sleeve on the cross-travers: 
shaft, the cross traverse being engaged by coupling tly 
sleeve to the shaft in the usual way. The locki 
wheel for this purpose can be seen outside the cr 
traverse hand wheel in Figs. 1 and 10. To engage tly 
slow traverse, the grooved collar referred to is moved 
to the left. A ring engaging with the left-hand grooy: 
in the collar is provided with two pins passing through 
the right-hand supporting bracket, which is fixed to thy 
saddle. When the collar is moved to the left, the pins 
engage with holes in the right-hand sun wheel, which 
normally idle, and hold it stationary. At the sam 
time, the heads of the feathers disengage the feathe: 
ways in the left-hand sun wheel. The epicyclic gear 
now comes into action, driving the left-hand sun whee! 
at slow speed. The ratio of the slow and quick traverses 
is 17-3to1l. The isolated wheel to the right of the epi 
cyclic-gear group in Fig. 3 serves to drive the coolant 
pump, the reservoir for the coolant being formed in th: 
saddle as shown in Fig. 10. The same figure shows th: 
withdrawal gear for one of the shaft supports, operated 
by a horizontal roller on the front of the crossbar 
carrying the supports coming into contact with a 
suitable guide face on the saddle. It will be noticed 
that a tumbler gear of the usual type is provided for 
returning this cross-bar after the saddle has passed. 

The third pump, for supplying the oil for the 
auxiliary control circuit and for the operation of the 
chuck, is shown in section in Fig. 9. As in the case of 
the other two pumps, the supply can be varied by 
altering the eccentricity, this being effected very simply 
by means of a cam controlled by a handle on the front 
of the headstock, visible in Fig. 1. The arrangement 
of the clutch gear is shown in Figs. 3 and 5, and it will 
be observed from the former that the jaws are operated 
through the medium of a sleeve passing through the 
interior of the spindle, and provided with a large piston 
at the back end. The oil supply to either side of the 
piston is controlled by a rotary valve above it. This 
valve has a vertical axis, and is coupled by a rod to 
the clutch-control lever on the top of the headstock, 
visible in Figs. 1, 5, and 6. The pressure exerted by 
the clutch jaws on the work is regulated by a by-pass 
The hand wheel 
for controlling this valve can be seen in front of the 
headstock in Fig. 1, together with two pressure gauges. 
One of these records the pressure in the main oil 
circuit and the other that in the chuck circuit. As 
will be observed from Fig. 3, the spindle is carried in 
a cone bearing at the front and a plain bearing at the 
rear, both bearings being white-metal lined, and in 
addition there is a ball bearing at the extreme left 
carrying a short sleeve for use in bar work, and two 
thrust bearings. Both the latter bearings are movable 
in the longitudinal direction on the spindle to allow 
for the adjustment of the cone bearing. 

The leading particulars of the lathe are as follows :- 

Total length of bed 11-3 m. (36 ft.). 


Maximum distance between 
ais 9-35 m. (30 ft. 7} in.). 


centres... eee t 
Centre height from bed ... 400 mm. (15j im.). 
Maximum diameter ad- 


mitted in gap for work 
held in chuck : ne 
Maximum diameter ad- 
mitted over saddle 
Maximum power absorbed 
Variation obtainable in 
spindle speed 


850 mm. (2 ft. 944 in.) 


550 mm. (21%) in.). 
20 b.h.p. 
- zero to 160 r.p.m. 


ble in 


Variation obtaina 

speed of traversing motor zero to 70 r.p.m. 
Variation obtainable in 

longitudinal traverse 

(slow motion) .. zero to 7-5 mm./sec. 

(3 in. see.) 

Variation obtainable in 

longitudinal traverse 


(quick return motion)... zero to 130 mm./sec. 


(54 in. /sec.). 
Variation obtainable in 
cross traverse (slow mo- 
tion) one .. zero to 5-5 mm./se¢ 
(,7, in./sec.) 
Variation obtainable in 


cross traverse (quick re- 
turn motion) ... zero to 95 mm./sec. 


(34 in./sec.). 








Launch oF Iratian SuspMarine.—The Italian su! 
marine Galileo Galilei was launched recently from the 
Taranto shipyard of the Cantieri Navali Franco Tosi. 
According to Jane’s Fighting Ships the vessel has a 
floating displacement of 880 tons, and a submerged dis- 

lacement of 1,231 tons. She is fitted with twin Tosi 
Diesel engines, having a total horse-power of 1,500 and 
giving the vessel a surface speed of 17 knots. Her speed, 
when submerged, is 8-5 knots. Her armament comprises 
guns, two anti-aircraft machine guns, anc 
eight 21-in. torpedo tubes. 
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Fig. 10. 
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NOTES ON NEW BOOKS. 


‘ 


So much has been written about the “ grid” since 
its inauguration in 1926 that it would seem diffi- 
cult to find anything moreito say. Mr. W. Fennell has, 
however, achieved the apparently impossible, and 
in his Review of the Grid Scheme: its Inception and 
Operation (London: The Electrical Press, Limited, 
price 2s, 6d. net) has put forward a number of novel 
points of view, which are well worth study. His 
object is to emphasise certain points in the Electricity 
(Supply) Act, 1926, which have not been generally 
realised and to advise those interested to read and 
re-read that measure in the sure hope that they will 
always find something they have previously missed. 
In pursuance of this aim, he comments on the Act 
section by section, and in doing so pays a just tribute 
to the work of the Central Electricity Board. The 
doings of this body are limited by the framework of 
that statute, but within that framework they have 
endeavoured to meet reasonable objections and to 
amend schemes in accordance with local conditions. 
As Mr. Fennell rightly points out, success will depend 
on the way in which the selected stations are operated, 
and this must be achieved by engendering a new pride 
in the combine which will take the place of the old and 
independent unit. To do this will be a very important 
part of the work of the Consultative Committees, on 
which representatives of non-selected stations have 
been co-opted. Considerable space is devoted to the 
question of buying and selling, and here the need for 
flexibility is properly stressed. The provision that 
owners of selected stations may have what they require 
for their own use is surrounded by anomalies, which 
arise from an attempt to run a business by hard and 
fast rules laid down in advance. It is to be hoped, 
however, that diplomacy will also win the day in 
this field, though we cannot conceal from ourselves 
the fact that the Central Electricity Board may have 
its worst troubles in front of it, or that possibilities of 
circumvention on the part of both seller and buyer do 
exist, especially as certain sections of the Act seem to 
discourage the prompt use of the grid. It is impossible 
for us to refer in detail to the many other points raised. 
We can only recommend those interested to read what 
Mr. Fennell has to say. Even if they do not agree 
with him they will at any rate be stimulated. 





Bridges are referred to frequently in ancient history. 
Herodotus speaks of several which must have been of 
very great importance, judging from the channels 
they were said to span, but his references are short 
and vague, and no remains of these ancient Greek works 
have been met with, to our knowledge. The Greek 
word for “ bridge” does not appear to have come 
down to us as a root word. Not so with the old 
Roman works of the same nature; remains of Roman 
bridges and aqueducts, centuries old, but still in a 
relatively good state of preservation, can still be 
encountered in Italy, Spain and France and elsewhere. 
The Latin word pons has also endured, and is the 
root of a number of words in our own language. 
Italian civil engineers have continued in the steps of 
their forefathers, and take great interest in bridge 
construction. Evidence of this is afforded by Arte 
e Tecnica nella Evoluzione dei Ponti, a book compiled 
by Eng.-Prof. Luigi Santarella, which shows the 
gradua! evolution in bridge construction, from timber 
bridges, through masonry and steel bridges, to those 
now built of reinforced concrete. An early timber 
bridge referred to is that built by Julius Cesar in 10 
days only, from June 12 to 21, in the year 55 B.c., 
over the Rhine in the position of the present town o 
Bonn. The bridge was a low one, 430 m. (1,400 ft.) 
long, in 56 spans of 7-7 m. (25 ft.) each, the flooring 
being 8-3 m. (27 ft.) wide, and dolphins protecting the 
trestle piles. Even at the present time the building 
of such a bridge in 10 days would be a great feat. 
The book, or album, contains 280 illustrations, with 
brief descriptions of all classes of bridges in different 
countries. It is admirably produced, and is published, 
at the price of 22 lire, by Ulrico Hoepli, Milan. 





It has always been rather a vexed question to decide 
the precise scope of text-books dealing with specialised 
subjects and intended for class use by students. Often 
a technical course is far too short to deal comprehen- 
sively with a given subject, hence a text-book is chosen 
which handles only the main outline, leaving the 
student to complete his studies subsequently. On 
the other hand, a work which deals exhaustively with 
the subject is likely to contain much niatter which the 
young student is not able to absorb. Added to this is 
the usual considerable cost of such works. Great 
strides have been made within comparatively recent 
years in the use of reinforced concrete, and its success- 
ful employment in widely varying types of structures 
calls inevitably for more profound study, not only of 
the fundamentals, but also of those practical details 


which have been developed from experience. If, there- 

| fore, the best results are to be obtained, it will be clearly 
| advantageous for overseers and foremen to have some 
| theoretical instruction by which they will realise why 
| a given piece of work should be done in a certain way. 
A Continental text-book, which is the result of an 
attempt to supply the needs of the student and of the 
practical man by presenting the subject as concisely 
and yet completely as possible, is published by Messrs. 
Wilhelm Ernst and Sohn, Berlin, and is entitled Der 
Eisenbetonbau, by C. Kersten, and is in three handy 
volumes (Vol. I. Price RM. 7,20). The success of 
this work is shown by the fact that it has been trans- 
lated into Italian, Spanish and Russian, and that 
Vol. I (in German) has now passed through 14 editions. 
The recent edition has been thoroughly revised in 
accordance with the new German official regulations 
regarding reinforced-concrete structures, which, the 
author points out in his preface, contain a number of 
concessions, as compared with the previous regulations, 
of great. economic importance to builders and con- 
tractors; particularly when by greater care in the 
selection of materials and the actual preparation of 
the concrete, a product ofhigherstrength can beobtainec. 
This point is referred to cogently on various occasions 
in the body of the work, and is, in view of the fact 
that safety is the first and main requirement in all 
types of structures, an aspect of the subject which is 
deservedly emphasised. Part I, which is the subject 
of these comments, deals with principles, preliminary 
design and calculations, and contains some 260 pages, 
including 298 text illustrations. Mathematical for- 
mule are purposely as simple as possible, so as to be 
within the grasp of students, overseers, and others 
who have only an elementary knowledge of mathe- 
mates. Part IL (12th Edition, 1929) deals with 
practical applications in structures above and below 
ground. Price RM. 5,40. Part III (5th Edition, 1932) 
provides a large number of examples of calculations 
and estimates. Price RM. 5,40. 





Anyone who inquires into the early history of steam 
navigation meets with difficulties. The records of 
individual steam vessels are often fragmentary and the 
task of forming a complete list of early steam boats is a 
formidable one. This is the task, however, that Capt. N. 
W. Kennedy has set himself, and the result of his 
labours is his Records of the Early British Steamships, 
which will be of interest and assistance to many. 
It is published by Messrs. C. Birchall and Sons, Limited, 
Liverpool, at 12s. 6d. net. The industry displayed 
by the author is most praiseworthy, and has entailed 
the consultation of hundreds of books, returns, and 
Parliamentary papers. The ships are given in the 
form of a catalogue arranged alphabetically and all 
vessels built in the United Kingdom up to 1840 are 
included, with their tonnage, horse-power and one or 
two other particulars. In his introduction, the author 
refers to various writers on steamships and remarks, 
quite rightly, that they have often copied from previous 
writers without questioning their accuracy; but, 
unfortunately, he has himself made statements which 
are open to question. For instance, he says that 
Bell’s Comet of 1811 had “several engines, boilers and 
flues in the course of her eventful career,” yet it appears 
to be thoroughly established that when she was wrecked 
in 1820 the original engine was still in her and was 
salved and later on sent to South Kensington, where it 
can now be seen in the Science Museum. He also 
says that the Admiralty made several experiments 
with steam navigation prior to 1815, a statement 
which we believe it would be difficult to substantiate. 
The work is spoilt, to some extent, by misplaced 
advertisements regarding model making by the author. 
This feature is very undesirable, and it is to be hoped 
that in future editions it will be omitted. It does not, 
however, detract from the value of the catalogue, as 
such. 





Described by the authors, Messrs. W. H. Severns and 
H. E. Degler, as an elementary textbook, Steam, Air 
and Gas Power, published by Messrs. Chapman and Hall, 
Limited, London, at 25s. net, is intended for use in courses 
| dealing with Heat Engineering, where only a limited 
| amount of work in the subject can be included. The 
| book, now in its second edition, although perhaps suit- 
| able for the needs of American students, can hardly 
| serve the same purpose in this country. The descriptive 
| part of the volume contains much useful information 
| regarding modern construction in power-generating 
| stations, but as all the products described are of 

American origin, the English reader will not meet any 
| large proportion of them in his experience. The steam 
| engine and internal-combustion engine receive rather 
| scant treatment, but it is the intention of the authors 
| that further information on these subjects should be 
| obtained from other sources. The theoretical portion 
occupies about a third of the book and covers a wide 
| range embracing the properties of gases and vapours, 








and the combustion of fuel. Here the treatment is 
rather too concise for the stated purpose of the book, 
due to the large range of subjects covered. The 
tendency is to make the aim of every section to be the 
derivation of a more or less compact formula in which 
the appropriate values from a given problem may be 
substituted .to obtain the desired result. In this 
second edition the opportunity has been taken to 
include a portion of the Keenan tables of the properties 
of steam. It is debatable whether the inclusion of 
attenuated sets of tables is desirable ; a student of the 
subject should possess a separate comprehensive set 
of tables, just as he possesses logarithm tables, and the 
text-book should confine itself to extracts and explana- 
tion of the various quantities. The symbols used in 
the book are in general agreement with the American 
Tentative Standards, and the text affords examples of 
their use. Those who require a concise text-book on 
modern American power-generation practice with 
sufficient theory to explain the principles of action of 
the plant described would probably find that this 
volume would meet their needs. 








TWO-STAGE AIR-COOLED AIR 
COMPRESSOR. 


A NoTABLE change in air-compressor design, which 
not only reduces power losses but enables cooling 
water to be dispensed with, has recently been effected 
by Messrs. Ingersoll-Rand Company, Limited, 165, 
Queen Victoria-street, London, E.C.4. Some parti- 
culars of the new machines involved are here given, 
and photographs of them are reproduced in the 
Figs. 1 to 3, on page 596. The cardinal feature 
of the design is the employment of two stages 
in compression with an air-cooled intercooler, air 
cooling being employed also for the cylinders and heads. 
At present the new machines, which have been termed 
by the makers the “ Type 40” compressors, are made 
in four sizes having actual air deliveries ranging from 
90 cub. ft. to 249 cub. ft. per minute at a pressure of 
100 lb. per square inch, pd a belt driven, and about 
5 per cent. more when direct motor driven, and are 
offered as an alternative to the firm’s well-known single- 
stage water-cooled compressors, Type 20. Compared 
with these the two-stage air-cooled compressor is 
claimed to require 15 per cent. less power for the 
same amount of air compressed, or to deliver 23 per 
cent. more air at 100 lb. per square inch pressure, 
taking machines of the same piston displacement. 
When these advantages are considered along with the 
fact that the troublesome problem of water supply 
is eliminated, it will be realised that an advance of 
considerable importance has been made in compressor 
design. Subsidiary advantages are that, due to two- 
stage compression with intercooling, the air discharge 
is at least 150 deg. F. cooler than with a single-stage, 
water-cooled machine, whilst, due to the same features, 
no carbon forms on the valves which, in consequence, 
retain their original efficiency. 

The two photographs reproduced in Figs. 1 and 2, 
show clearly the general construction of one of the 
smaller sizes of the new compressors. There are three 
cylinders arranged radially round the crankshaft, all 
three connecting rods being coupled to a common 
crankpin. The high-pressure cylinder is in the vertical 
centre line of the crankcase, and is flanked by two 
low-pressure cylinders inclined at an angle of 60 deg., 
i.e., one on each side. The larger compressors are 
similar in arrangement but have two high-pressure 
cylinders and four low-pressure ones and, of course, 
two cranks. Referring to Fig. 1, it will be seen that 
the incoming air, after passing through a silencer and 
filter with an unloading valve below, reaches the inlet 
valves of the low-pressure cylinders through a branched 
manifold. The low-pressure delivery is through the 
two pipes seen in Fig. 2 to the radiator-like intercooler. 
The outlet from the intercooler is at the bottom, and is 
connected by a vertical pipe shown in Fig. 1, to the 
high-pressure cylinder inlet. The high-pressure deli- 
very pipe is shown in both views. It may be mentioned 
here that the arrangement of the compressor on top 
of a welded receiver does not represent standard 
practice, though the installation is neat and attractive. 
The particular photographs were selected as illustrating 
the complete absence of vibration of the set when run- 
ning. At the time the photograph reproduced in Fig. ! 
was taken the actual speed was over 600 r.p.m., yet 
the only indication of movement is a slight haziness 
of the belts, due to whip, the small chain at the right 
of the flywheel, for example, showing no trace of move- 
ment even under a strong glass. A “time ’’ exposure 
was necessary on account of the lighting. 

As regards details of construction, the crankcase 
is a single casting, with circular housings for the main 
bearings having caps and labyrinth glands. The 
bearings themselves are of the tapered-roller type and 
are shown in position on the crankshaft in Fig. 3. 
The crankshaft, of drop forged heat-treated steel, is of 
large diameter to secure stiffness. The crank webs 
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Fia. 1. Compressor Mounted on 
are provided with balance weights bolted on. The 
connecting rods are also of heat-treated steel, drop 
forged. ‘The bolts are of heat-treated chrome molyb 
denum steel. The rods are straight, i.¢., the three 
evlinders are not in the same vertical plane. The 


and the big-end 
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erankpin 
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Babbit 
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are rhe gudgeon bronze bushed 
The pistons are of cast-iron with four packing rings, 
the two lower ones of which, it will be noticed in Fig. 3 
are slotted in a circumferential direction to prevent 
oil leakage. The cylinder bores are honed to within 
limits of 0-OOL in, for small, and 00-0015 in. for 
the larger, sizes. ‘The cylinders being separate castings, 


being used 
when 


puis 


bushing, 
expansion 


used. are 


are of simple form with deep external fins. This 
arrangement not only keeps down the weight of the 
evlinders so that they can be easily handled by one | 


man, but confines any damage to one casting, whilst 
a free circulation of air is ensured over the whole of 
the external surface. The sizes of the cylinders, of 
course, depend upon ‘he capacity of the compressor ; 
thus, they may be enher 44 in. and 6 in. 
5$ in. and 7 bore. All have a stroke of 5 in 

rhe cylinder heads, which are castings 
detachable from the cylinder for inspection of the 
latter, are of equally simple design and are also pro 
vided with fins. Both cylinders and heads 
are of chrome molybdenum iron rhe inlet and outlet 
passages are in direct communication with the valves 
The valves 
accessible through the triangular covers 
seen in Figs. | and 2, and are held in place by the 
single set-screw in the centres of the covers. The whok 
assembly of valve grid and guard can thus be removed 
The grids have ground faces for seating in the heads 
and in way of the valves. 


bore, or 
in. 
separate 


cooling 


and are as widely separated as possible 


are readily 


rhe valves are tlat concentric 


rings of stainless steel and are backed by a pair of 
single-coil helical springs of flat section contained 
in a groove in the guard rhis groove exercises a 


cushioning effect on the valve which results in a marked 
reduction of noise and conduces to long life. In this 
may be mentioned that examples of 
valves taken from these compressors show, after 9 


connection, it 


months working at full load, no carbon deposits, thus 
demonstrating the low working temperatures. 
rhe outlets from the two low-pressure heads are 
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connected by pipes of large diameter to the top of the 


intercooler. This, as shown in Fig. 2, consists of 
top and bottom manifolds connected by vertical 
cooling elements. These are formed of headers to 
which are brazed flattened copper tubes threaded 
through a fin system the nature of which will be | 
evident from the illustrations. The fin-plates, also | 
of copper, are brazed to the tubes. Air is forced 


through the elements by a fan behind them and mounted 
on one end of the crankshaft. The air velocity is 
high and the air stream is effectively broken up in the 
fin system, so that an intercooling efficiency of 85 per 
cent. is normally obtainable. When the atmosphere 
is heavily saturated with moisture the efficiency may 
rise to as high as 99 per cent. due to the evaporation 
set up with the consequent abstraction of heat. The 
elements are made in detachable sections to facilitate 
replacement should one or more be damaged. The 
cooled air leaves at the bottom of the intercooler and 
is thence led to the high-pressure cylinder head. 
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INTERCOOLER SitpE or COMPRESSOR. 


Automatic regulation of the compressor may be 
effected in either of two ways. When the demand 
for air is practically constant at the capacity of the 
compressor, constant speed regulation is arranged for, 
but, when the air demand may be constant at some 


period and may fluctuate at others dual control is 
provided. The first-mentioned method is fitted 
to the machine shown in Fig. 1 and 2. The main 


regulating valve is seen mounted on the air-inlet pipe 





to the low-pressure cylinder heads. It consists of a 
horizontal double-beat valve closed by a_ piston 
actuated by the receiver pressure and kept open by 
helical springs. When the receiver pressure rises 
above the pre-determined value, the load on the 
piston overcomes the spring resistance and the ai 


supply is cut off from the cylinder inlet valves thus 
unloading the compressor. The auxiliary valve 
controlling the pressure on the regulator piston is 
adjustable and provides for alteration either of the 
unloading pressure or the range of that pressure. The 
auxiliary valve with its accompanying pressure gauge 
is seen immediately to the left of the motor in Fig. 2 
The valve on the top of the intercooler is a safety 
valve. Behind it, and visible in Fig. 1, is the inter 
cooler relief valve. This of a diaphragm 
actuated valve on a pipe connected to the inlet side 
of the regulator, 1.€., Open to the atmosphere. The 
top and bottom intercooler manifolds are connected 
to opposite sides of the diaphragm. The slight pressure 
drop in the intercooler creates an unbalanced pressure 


consists 


on the diaphragm sufficient to hold the valve closed 
as long as the compressor is pumping air through the 
intercooler. When the compressor shuts down, the 


pressures on the diaphragm become equal and the 
pressure in the intercooler which is led to the underside 
of the valve opens the valve and relieves the pressur 
to the atmosphere. The device is provided with 
means for damping any pulsation of the diaphragm. 
The constant speed control equipment is completed 
by a relief device on the inlet valve of the high-pressur 
cylinder. As soon as the compressor unloads and the 
|} intercooler relief valve operates, the pressure in the 
| high-pressure inlet passage drops rapidly. In normal 
working, this pressure compresses a spring a ting 
}upon a piston which has fingers pressing up 
| the back of the inlet valve. On the drop of pressure, 
|the spring comes into action and opens the valve 0! 
ithe high-pressure cylinder which is then put into 
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mmunication with the 
en in Fig. 2 It will realised that constant 
eed control gear is suitable for any type of motive 
wer, as the speed of the compressor Is not varied. 
(he dual contro! gear, on the other hand, is arranged 

motor drive only, as it functions by means of a 
ignetic controller the current supply circuit 
iriefly, it comprises a pilot control switch and a 
ressure switch in addition to the main regulating 
ilve, intercooler relief valve and the high-pressure 
vlinder unloader described above. The pilot control 
witch is connected between the magnetic controller 
nd the pressure switch and is employed to change the 


he 


on 
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atmosphere through the pipe | regulation of the compressor from constant speed | 


to automatic start and stop, or vice versa. The pressure 
switch embodies a three-way valve and operates the 


main regulating valve to load and unload the com- | 
pressor and also to start and stop it when running | 


on automatic start and stop. The main regulator 
has the same functions as on the constant speed gear, 
but has a check valve which admits the receiver pressure 
freely to unload the compressor whilst preventing the 
rapid exhaust of air so that the loading of the com- 
pressor is delayed until after the motor has obtained 
full speed. 

The illustrations show a machine driven by Vee-belts 





from a motor. Flat belts can be arranged for if desired, 

| or a more compact installation can be made by arrang- 
ing either an alternating-current or direct-current 
|motor to drive the compressor through a flexible 
coupling. This arrangement enables the capacity 
| of the compressor to be increased. For example, the 
| largest size compressor of this range, viz., one with 
| two high-pressure and four low-pressure cylinders, 
| will give, when belt driven, an actual delivery of 249 
| cub, ft. of air per minute at 100 Ib. per square inch 
| pressure at a speed of 695 r.p.m., the power required 
being 55-1 brake horse-power at the compressor shaft. 
| With a direct drive, the speed can be increased up to 
| 730 r.p.m., and the output, at 100 lb. pressure, becomes 
| 260 cub. ft. per minute, for 59-3 brake horse-power at 
| the compressor shaft. It may be mentioned here that 
the range of compressors above described are manu 
factured at the Trafford Park works of Messrs. Ingersoll- 
| Rand. The application of the air-cooled two-stage 
compressor on wheeled chassis for portable use is also 
being developed at these works. Although the elimina- 
tion of water for cooling isa valuable asset in stationary 
plant, e.g., in situations where only a costly town supply 
is available, or in isolated situations where water is 
scarce, such as on construction work in dry countries, 
the advantages are, clearly, more marked for portable 
In mines, for example, the field of an air com 
pressor is much extended when no long lengths of 
water pipes are required. The same applies, though 
perhaps in a less degree, to the ordinary uses of portable 
sets in building construction, road-making, &e. The 
simplicity of construction and increased accessibility, 
resulting from the absence of connecting water pipes 
on the machine itself and the elimination of risk trom 
corrosion, encrustation and frost will be evident. 


sets. 








STREAMLINED LOCOMOTIVE FOR 
THE GERMAN STATE RAILWAYS. 


Tue German State Railways have already taken 
active steps to increase the somewhat moderate overall 
running speeds of their long-distance express trains, 
with a view to meeting both road and air competition. 
and it is now stated that further developments in this 
direction are to be inaugurated with the object of 
raising the upper limit of speed to from 85 m.p.h. to 
105 m.p.h. At such high speeds wind resistance, of 
course, plays an important part, and to discover how 
this can be reduced tests have recently been made on 
a locomotive of the 4-6-4 standard express type. As 
| shown in the accompanying illustrations, this engine 
is fitted with a parabolic smoke-box door, with wind 
shields on both sides of the boiler and over the front 
| of the driver’s cab, while the motion is covered with 
|a casing of appropriate shape. Tests show that, as a 
| result, a saving in draw-bar horse-power of from 500 to 
700 is secured when hauling a load of 250 tons 
| at a speed of from 140 km. to 150 km. per hour. This 
saving corresponds with those obtained from tests 
| on models, which were made in the Aerodynamic Depart 
ment of the Berlin Technical High School. It was also 
found that the enclosure of the motion and bearings led 
| to no undue heating up of these parts, and that there 
| is likely to be no disadvantage from this point of view. 
We understand that this idea of cutting down wind 
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resistance by enclosure is being carried a step farther 


in the works of Messrs. Borsig A.-G., where a 4-6-4 
three-cylinder locomotive with 2-25 m. driving wheels | 
This is designed for a speed of 
from 150 km. to 170 km. per hour, and not only the 
motion but the boiler will be enclosed in a streamline 
casing so that its outward appearance will resemble that 
The tests on this locomotive 
will be awaited with great interest and should go far 
to show to what extent the steam engine can meet the 


is now being built. 


of a tank or armoured car. 


present demand for high speeds. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
undermentioned tenders, the closing dates of 
Further details may be obtained on 
application to the Department, the reference numbers 


of the 
which are given. 


appended being quoted in all cases. 

Switchboards, 
pattern P.B.X. cord-type switchboards. 
Telegraphs Department, Melbourne ; June 19. 
A.Y. 12,378.) 


Motors for Drilling._-The supply of four gas or Diese! 
accessories for operating cable- 
Oilfields ; 


motors and 
apparatus. The Argentine 
(Ref. No. G.Y. 13,814.) 


oil-driven 

drilling 

July 24. 
Motor 


engine to 


State 


ba about 


4 ft. 9 in 
The Johannesburg Municipality ; 
G.Y. 13,820.) 

Light Motor Vehicle 
driven motor vehicle with box body of the 
touring type, having a pay load of at least 1,000 Ib. 
Johannesburg Municipality ; June 14. (Ref. 
G.X. 13,821.) 


Incinerator 


June 14. (Ref. 


plant. The Montevideo Municipal Authorities, Uruguay; 
August 31. (Ref. No. A.Y. 12,379.) 
Gasholder The supply of a 60,000 cubic metres 


capacity gasholder. The Aarhus Gas Works, Denmark 
June 19. (Ref. No. A.Y. 12,380.) 
Telephone ables and Wires. 


cable, wire, and instrument cords. 


The supply of common battery floor- 
The Posts and 
(Ref. No. 


Van.—The supply of a motor dog van, the 
25 h.p. (R.A.C. rating), and the 
dimensions of the body approximately 5 ft. 9 in. long, 
wide, and 3 ft. 10 in. high from floor to roof. 
No. 


The supply of a light petrol- 
express 


The 
Ne . 


The supply and erection of incinerating 


The supply of telephone | 
The Vestal Telegraph 


and Telephone Administration, Rabat, French Morocco ; 


June Il (Ref. No. A.Y 

Tar Plant and Boilers 
erection of a gas-heated tar or bitumen mixing plant 
giving an output of 10 tons to 15 tons per hour ; 
$)-gallon and 800-gallon stationary 
bitumen boilers City of Johannesburg ; 
(Ref. No. G.Y 

Road Rollers 
delivery of two 
driven three-wheeled 
wheeled steam 
hydraulic 
June 23 

Seamless 
2) in. and 
in approximate lengths of 22 ft 
Oilfields, Buenos Aires; June 18. 
13,824.) 


Steel Plates. 


12,381.) 


one 
The 
13,818.) 
and Steam 
6-ton 


Wagon.——The supply and 
and four 3-ton petrol or 
road rollers, and one 
wagon with box body and three way 
tipping gear. The City of Johannesburg ; 
(Ref. No. G.Y. 13,822.) 
Steel Twuhes The supply of 5,000 
2 in. seamless steel tubes with swaged ends 
The Argentine State 
(Ref. No. 4 


The supply of 20 Siemens-Martin steel 


plates of ship quality, 9,150 mm. long, 2,745 mm. wide | 


and 25-4 mm. thick. The Argentine State Oilfields, 
Buenos Aires; June 18. (Ref. No. G.Y. 13,825.) 
Galvanised Corrugated Sheets—The supply of gal- 


vanised-iron corrugated sheets No. 22 B.W.G., of various | 


lengths from 4 ft. to 12 ft. The Argentine State Rail- | 
ways, Buenos Aires; June 8. (Ref. No. G.Y. 13,826.) 
Pumping Plant.—The supply and delivery of four 


centrifugal pumps capable of an output of not less than 
50 cub. m. of water per hour against a minimum head of 


10 metres, each direct coupled to a three-phase motor 


operating on a 220-volt 50-cycle supply The Argen- 
tine State Oilfields, Buenos Aires; June 18. (Ref. No. 
G.Y. 13,827.) 


Buffer Re The supply of buffer recoil 
springs. The Indian Stores Department, Simla; June 18 
Ref. No. G.Y. 13,828.) 

Switchgear.—The supply of iron-clad flexible switch 
gear for operation on 400/440 volts alternating-current 
supply. The Indian Stores Department, Simla; June 11. 
(Ref. No. A.X. 12,382. 


coil Springs 


Welding Rods A firm in South Africa is desirous of 
being placed in touch with manufacturers of welding 
rods 3 ft. long by yy-in., }-in., y-in., and }-in. thick, 
and ferro-silicon in rods 15 ft. long, or in standard 
trade lengths, by #-in., }-in., j-in., and }-in. thick. 








MARKETs FoR Roap-Trarric 
Apraratus.—Confidential reports on the markets for 
road-traffic signalling apparatus in Chile, the United 
States, Portugal, and Austria, have been issued by the 


FOREIGN 


The supply, delivery, and 


four | 
gas-heated | 
June 23. 


m. of | 


G.Y. | 
| World Petroleum Congress. 


| The Design and Construction of High-Pressure Chemical 


| 


SIGNALLING | 


Department of Overseas Trade, 35, Old Queen-street, | 


London, 8.W.1. Interested United Kingdom firms can 
obtain copies of the reports on wat to the Depart- 
ment, quoting reference No. A.Y. 12,268 in the case of 


Chile, No. A.Y. 12,300 in that of the United States, 


No. A.Y. 12,312 in that of Portugal, and No. A.Y. 12,322 | 


in that of Austria 


ENG 





INEERING. 


PERSONAL. 


Mr. F. A. Perry, Ormond House, 63, Queen Victoria- 
| street, London, E.C.4, has been appointed the accredited 
| agent for London and the South for Messrs. Heenan and 
| Froude, Limited (Wire Machinery Department), Wor- 
| cester, who, as stated on page 428 ante, recently acquired 
the rights of manufacture and sale of the automatic 
strip and wire-forming machines previously marketed by 
Messrs. James Ward (Worcester), Limited. 

Mr. Tom THorNycrort, who has been general manager 
in charge of the Basingstoke commercial-vehicle works for 
the last 21 years, has, we regret to note, severed his 
connection with the firm of Messrs. John I. Thornycroft 
and Company, Limited. 

Messrs. Piccorr Exvecrrican Company, Lirrep, 
Salisbury Square House, London, E.C.4, have been 
appointed selling agents, in Great Britain, for Messrs. 
Ateliers H. Cuénod, Geneva, specialists in the Thury 





electric furnaces, in power-factor regulators, and in the 
automatic regulation of steam, air, and gas. 


Owing to the continued growth of business, the London 
been removed: from the north-east wing to larger and 


more commodious premises in the south-east wing of 
Bush House, London, W.C.2. 
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Department of Scientific and Industrial Research. 
Pollution Research. Technical Paper No. 4. € 
Action of Water on Lead, with Special Reference to the 
Supply of Drinking Water. London: H.M. Stationery 
Office. [Price 2s. net.] 

Department of Scientific and Industrial Research. Radio 
Research. Special Report No. 14. Magnetic Materials 
at Radio Frequencies. A Critical Survey of Present 
Knowledge. London: H.M. Stationery Office. [Price 
6d. net.) 

Die Entwicklung des Neuzeitlichen 
fir Braunkohlenabraum- und Unternehmerbetriebe, 
sowie seine Anwendbarkeit und Wirtschaftlichkeit in 
Bezug auf Gleis und Spur. By Dkr.-Inc. WitHe Lo | 
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| Technical Gas Analysis. 


oil. | "undamentals of Industrial Administration. 
| 
15-ton six- | 


| Industrial Psychology Applied to the Office. 


| Automatic 


| Department of Overseas Trade. No. 569. Economic 
Conditions in Finland. 1933. Report. By R. K 
Jorson. [Price 28. 6d. net.) No. 570. Economic | 


A Manual of Foundry Practice. 


By Apo.tpne M. Hue. Ziirich: Orell Fiissli. [Price 
32 fr.] 

| Power Factor Correction. By A. E. Ciayron. Second 
Edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 2s. 6d. net.] 


Principles of Direct-Current Electric Engineering. By 


Design of Alternating-Current Machines. 
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Linke. Halle (Saale): Wilhelm Knapp. [Price | 
9-50 marks. ] | 
Viziigyi Kézlemények. July to December, 1933. Buda- | 
pest: Kirélyi Magyar Egye. 
The Water Engineers’ Handbook and Directory. 1934. | 
London: ‘ Water and Water Engineering.” [Price | 


8s. 6d. net.) 
Revised and 
Gurney and 


By G. LuneeE. 
rewritten by H. R. Ambler. London : 
Jackson. [Price 2ls. net.] 

leronautical Engineering Series. Ground Engineers. 
Aero-Engines, Inspection of. Before Flight and After | 
Overhaul. Ground Engineers’ “* C ” and“ D” Licences. | 
London: Sir Isaac Pitman and Sons, Limited. [Price 
3s. 6d. net.] 

By E. T.| 

EvsourNe. London: Macdonald and Evans. [Price | 

12s. 6d. net.] 

By W. 8. | 
London : 


Rapaare, C. B. Frisusy and L. I. Hunt. 
Sir Isaac Pitman and Sons, Limited. 


[Price 6d. net.] 


July 19 to 25, 1933. Pro- 


ceedings. Vol. II. Refining, Chemical and Testing | 
Section. Edited by A. E. Dunstan and Grorce | 
Seti. London: Offices of the Congress. [Price | 


21. 5s. net.] 

Street Traffic Signalling 
Methods. By H. H. Harrison and T. P. Prizst. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
12s. 6d. net.] 


Mexico. November, 1933. 


[Price ls. net.) 


Conditions in 
By T. Iron Regs. 
Stationery Office. 


Plant. By 
and Hall, Limited. 


Harotp Toneur. London: Chapman | 
[Price 30s. net.] 
By J. Larne and R. T. | 
Routre. London: Chapman and Hall, Limited. | 
[Price 15s. net.] 


Appliqués aux Locomotives plectriques et Automotrices. 


the late James R. Barr and D. J. Botton. Second 
Edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 2ls. net.] 

By Kennet 
Oxford: University Press. London: Hum- 
phrey Milford. [Price 16s. net.) 

von Stahlen bei Tiefen 
By Dr.-Inc. G. GruscHKa. 
Berlin : 


AsTON. 


Temperaturen. 


Forschungsheft No. 364. 
[Price 5 marks. | 


V.D.1.-Verlag, G.m.b.H. 





system of automatic regulators for generating plant and | 


office of Messrs. Crompron Parkinson, LimrreD, has | 


Bury. ; 
| transmission system and will be coupled with on-loa: 


| invo 


delivery 
omnibuses from the Southport Corporation. 
Leyland orders are for five six-cylinder tipping lorrie- 
and three four-cylinder side-type vehicies for the Stafford 
County Council, and a double-deck omnibus for th 
Cardiff Corporation. 
Cleator Moor, Cumberland, which were last worked two 
years ago, are to be re-opened after Whitsuntide. 
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CONTRACTS. 


Messrs. ALLMANNA SVENSKA ELEKTRISKA A 
(Asea), Visteraés Sweden, have received an order 
turbo-generators, motors, and other equipment for 
electrification of a sugar refinery in South Africa, hither: 
operated by steam. 

Messrs. Str WILLIAM ARROL AND Company, Limirep 
Glasgow, have been awarded a contract for a four-t 
electric wharf grabbing crane for the Gas Light and Cok 
Company’s works at Brentford. 

Messrs. BrapLeEy PULVERIZER CoMPANY, 37, Wa! 
brook, London, E.C.4, have received orders for two of 
their 30-in. Griffin mills from Messrs. Robert Broadbent 
and Son, Limited, Stalybridge, for use in limeston 
quarries which they are equipping with complete pu! 


verising plants; and for one of their 24-in. Griffin mills 


from a company in India for grinding burnt lime and 
limestone. We understand that the firm’s apparatus is 
being used to an increasing extent in quarries for pul 
verising limestone, whinstone, and other materials 
fine powder, to be used as fillers for road mastics, paint 
| abrasives, and other purposes, and also for agricultura 
limestone. 

| Messrs. Tae Eneuisn Evecrric Company, Limirep 
Stafford, have received two important orders for trans 


| 


| formers. The first is from the Central Electricity Board, 


20,000-kVA transformers for installation a‘ 
These will operate on the 33-kV_ secondary 


| for two 


tap-changing equipment. The second order is from th: 
Victoria Falls and Transvaal Power Company, for « 
45,000-kVA bank of transformers. These will be use: 


| to couple'together a 42,000-volt and a 21,000-volt system 


On-load tap-changing gear will be provided to give a 
wide range of voltage regulation on the 42,000-volt side. 

Messrs. THe GENERAL Evectric Company, Limite, 
Magnet House, Kingsway, London, W.C.2, have secured 
from the Transport Department of the Glasgow Corpora- 


| tion an order covering 85 sets of tramway-car electrical 


equipment. A total of 170 Witton tramway motors are 

ved, each set consisting of two 60-h.p. self-ventilated 
motors of the interpole type, together with a set of grid 
resistances, and two tramway-car type circuit breakers 
The above is a repeat order, 450 similar motors have been 
supplied in 1930. 

Mr. J. R. Jonnston, Globe Works, Hyde, Cheshire, 
has received an order of thirteen 1,-in. square plaited 
hemp driving ropes, each of 78 ft. 7 in. running length, 
from Messrs. The South Kirkby Featherstone and Hems 
worth Collieries, Limited, Pontefract, for their South 
Kirkby Colliery. An order for twelve 1-in. square plaited 
hemp driving ropes, each of 60 ft. running length, has 
also been received from Messrs. The Powell Duffryn 
Steam Coal Company, Limited, Ystrad Mynach, near 
Cardiff, for their Aberaman generating station. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 
General Review.—With holiday influences prevailing, 
business is virtually at a standstill temporarily in the 
North-Western heavy industries, and with many foundries 
and engineering establishments closed down for a good 
portion of the week, little resumption of activity is 


[Price 3s. 6d. | anticipated in any direction until next week. There is, 


net.]} h Ser nat " 
’ 26 y h | however, no reason to anticipate any diminution of 
| Home Office. Safety Pamphlet No. 15. The Use of| demand on the part of consuming firms after the holiday 
Derrick Cranes. London: H.M. Stationery Office. period. Indeed, in one or two sections there are signs 


of definite improvement, which are likely to become pro 
| gressive when the holiday interruption, with its suspen 
sion of business, is overtaken. 
lull will undoubtedly affect the May deliveries of foundry 
iron into consumption, contracts on hand are of sufficient 
magnitude to maintain the recent improved levels 
during June. 
| materials required by the locomotive-building industry, 
have been more numerous in the last week or two, and 
| structional engineers are booking i 
than of late. There is little change in the North-West 
Coast hematite pig-iron trade, though with the approach 
of the end of the half year, consumers are showing reluct 
I ance to contract for more than a month or two ahead 
London: H.M. | Even these orders, however, together with existing com 
mitments, are sufficient to absorb the entire local output 
until about the middle of July. 


Although the seasonal 


Inquiries for boiler plates, and other 


a few more orders 


Recent Orders and Activities.—The placing of a number 


of additional contracts with local motor-vehicle manu 
facturers serves to brighten still further the outlook in 
that industry. One of the largest orders was that placed 


Transactions of the World Power Conference. Sectional | 88 week by the Manchester Corporation Trans 
Meetin Scandinavia. 1933 Vol. II Electrical port Department with Messrs. Crossley Motors, Limited, 
oo Vol TV. Power ond Heating Combinations Gorton, Manchester, for twenty oil-engined, Sagie-teck. 
Steam Heat Consuming Industries. Stockholm : a ae with a — ; — —— . 
Svenska Nationalkommittén fér Varldskraftkonferen- | °°°* O™™0Us a ee eee I ted 
ser 36,0001. At — —— qo Motors, _ . ’ 
C6 ; . ; Peatase . have improved their order book with a contract for the 

La Commande Individuelle des Essieux. Mécanismes of Titan oil-engined, double-deck. 


twenty 
Other recent 


Crowgarth Iron-Ore Mines, at 








GENERATION OF ELectTricitry 1x Itraty. — During 


1933, the production of electricity in Italy totalled 
12,000,000,000 kWh, this figure representing an increas: 
of 1,000,000,000 kWh over the total for 1932. 
the first two months of the present year 1,841,000,000 
kWh were generated, representing an increase of 5-4 
per cent. over the figure for the first two months of 1933 


During 
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NOTES FROM THE NORTH. 


*LASGOW, Wednesday. 


Scottish Steel Trade——The conditions in the Scottish 
steel industry have varied very little during the past 
few weeks, and the demand is largely confined to the 
requirements of home consumers—local shipbuilders 
being the principal buyers at present. There has been no 
improvement in new business, but it is anticipated that 
the orders now on hand will keep plant running fairly 
steadily until the summer holiday stoppage in July. 
Export business is very dull. In the black-steel sheet 
trade quite a fair output is general, and order books 
represent a moderately good tonnage for home consump- 
tion. Makers of drums of all kinds have been good 
buyers recently, while the demands from the motor 
trade have been on quite a large scale. The export side 
of the industry is very flat at the present time, and ship- 
ments are of little account. The following are the current 
market quotations :—Boiler plates, 9. per ton; ship 
plates, 8/. 15s. per ton; sections, 81. 7s. 6d. per ton ; 
black-steel sheets, }-in., 8/. 10s. per ton ; and No. 24 gauge, 
in minimum 4-ton lots, 101. 10s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, 131. per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
maileable-iron trade a very poor demand is reported and 
orders are so scarce that plant cannot be kept running 
the normal week. Continental competition is still the 
main trouble, and is also affecting the makers of re- 
rolled steel bars, who are extremely quiet. The following 
are to-day’s prices :—Crown bars, 9l. 15s. per ton for 
home delivery, and 91. 5s. per ton for export; and re- 
rolled steel bars, 8l. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the pig-iron trade of 
Scotland, the demand from local consumers is keeping 
up very well, but export orders are very poor. The 
furnaces in blast number 15. No change has been made 
in the current market quotations which are as follows :— 
Hematite 7ls. per ton, delivered at the steel works ; 
foundry iron No. 1, 72s. 6d. per ton; and No. 3, 70s. per 
ton ; both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, May 19, only amounted to 201 tons. Of 
that total, 160 tons went overseas and 41 tons coastwise. 
During the corresponding week of last year the figures 
were 89 tons overseas and 76 tons coastwise, making 
the total shipment 165 tons. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

New Steel Works for Cardiff—Now that the Govern- 
ment have taken the necessary steps to continue the 
protection of steel, the chairman of Messrs. British (Guest 
Keen, Baidwins) Iron and Steel Company, Limited, has 
announced that preliminary work for the erection of the 
new steel works and blast furnaces of the company at 
Cardiff will be started immediately and that the contracts 
for the new plant will be let as soon as possible. For 
several months the demolition of the old Cardiff Dowlais 
Steel Works has been going on to prepare the site for the 
new plant, which will be of the most modern character 
and cost about 2,000,000/. It will take about two years 
to complete the new works, which will require over 1,500 
men, and will give a great deal of employment in South 
Wales in the mining of coal and iron ore, and in the 
quarrying of limestone, besides which there will be a big 
increase in employment at coke ovens, at the docks and 
on the railways. 

Heavy Oil ’ Buses for Cardiff.__It was stated at the last 
meeting of the Transport Committee of the Cardiff City 
Council that it was probable thet all the petrol "buses 
now used would eventually be replaced by heavy oil 
‘buses. The transport department has been experi- 
menting for some time with heavy-oil vehicles and have 
already replaced a number of the old petrol buses which 
had become obsolete by the heavy-oil type. These have 
given such improved results in economy and efficiency 
that it was felt that all future vehicles should be of 
the heavy-oil type. Moreover, these were free from all 
danger of fire. The manager was instructed to obtain 
test samples of oil produced from coal in this country. 

Aerodrome for Swansea.—Steps have been taken by 
various interests at Swansea to emphasise the need for 
the provision of an aerodrome. The Great Western 
Railway Company have declined to entertain a request 
that they should contribute to the cost and it has been 
decided to ask the railway aeroplane services to co- 
operate. It has been suggested .that the sandy stretch 
of land on the eastern side of Swansea, known as the 
Crymlyn Burrows, with three miles of level road inter- 
vening would be a very useful site. 

New Anthracite Colliery.—Operations are shortly 
to be commenced for new sinkings at Syddyn, Trimsaran, 
near Llanelly, for the Amalgamated Anthracite Collieries, 
Limited. Some months ago a considerable area of the 
Trimsaran Collieries owned by the company was closed 
down. 

Carnegie Gold Medal.—Mr. Brynmor Jones, B.Sc., 
senior lecturer in metallurgy at the University College 
of South Wales and Monmouthshire at Cardiff, has been 
awarded the Carnegie Gold Medal of the Iron and Steel 
Institute for his work on the hardening of steel by 
means of nitrogen. 








Imports OF Coat InTO Itraty.—-During 1933 some 
9} million tons of coal, valued at 676,200,000 lire, were 
imported into Italy. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—As local steel and engineering firms 
are well supplied with orders, the holiday set-down has 
only been of two days’ duration. This is the shortest 
for many years. Sheffield manufacturers are using more 
coke-oven gas for the heat-treatment of steel. Local 
practice is on a scale comparable with the schemes operat- 
ing in the Ruhr. One of the city’s largest steel-producing 
firms is consuming gas transmitted from coke-ovens t 
miles away. The state that the use of this gas at 
high pressure has led in every case to a considerable 
reduction in the amount of scaling of the steel. As a 
result of the high calorific value of the gas, heating - 
is very rapid: there are no delays occasioned throug 
“waiting for heat.” 
obtained in consequence, with relatively a decreased 
amount of labour. Tests are reported to have proved that 
coke-oven gas has very definite technical advantages 
over other types of fuel. In another case at a works 
producing galvanised wire netting—a new industry 
recently set up in Sheffield—coke-oven gas is used for 
heating annealing furnaces and galvanising tanks. As 
compared with other works where coal or producer 
gas is employed for the same purpose, it has been 
found that all the operations can be carried out 
with a greater degree of precision, and the heat con- 
sumption per ton of finished product has been con- 
siderably decreased. There is practically no wastage 
of fuel, and no transport costs for solid fuel either to, 
or within, the works. It is estimated that the potential 
consumption of coke-oven gas in iron and steel works 
in the Sheffield area is about 23,500,000,000 cub. ft. 
The raw and semi-finished steel branches are working 
to capacity. An increased amount of forward business 
is being booked. The Admiralty and War Office have 
placed contracts locally for bars, blooms, and rounds. 
Latest quotations are as follows: hard basic billets, 
8l. 5s. ; soft basic billets, 61. 15s. ; West Coast hematites, 
87s. 6d.; East Coast hematites, 82s. 6d.; Derbyshire 
No. 3 foundry iron, 68s. 6d.; Derbyshire forge iron, 
64s. 6d.; bars, 101. 10s.; and sheets, 121. 5s. The pro- 
gressive movement in the heavy machinery and engineer- 
ing branches has been maintained. Little change has 
taken place in the call for railway rolling-stock, but the 
demand for shipbuilding equipment has broadened con- 
siderably during the past few months. There is a limited 
call for mining machinery and implements. Agricultural 


requirements of machines, machine parts, implements, | 


pumps, and engines have expanded. Makers anticipate 
a more remunerative season as compared with many 
predecessors. All kinds of special steels are in demand. 
The tool trades make headway, though weakness is 


pronounced in the call for files, saws, and plantation 


tools. 

South Yorkshire Coal Trade.—As a result of holiday 
influences weakness has developed in several directions. 
Export requirements show little change. Fewer inquiries 
are in circulation. The home demand for industrial 
fuel is active. Railway companies are taking increased 
supplies as a result of additional holiday services. Steam 
coal is steady, while gas coal is quiet. The house coal 
market shows slight improvement, but the gross volume 
of business being done is below normal. Foundry and 
furnace coke are progressive lines. Quotations: Best 
branch hand-picked, 25s. to 26s ; Derbyshire best house, 
198. to 2ls.; Derbyshire best brights, 16s. 6d. to 18s. 6d. ; 
best screened nuts, 16s. to 17s.; small screened nuts, 
14s. to 15s.; Yorkshire hards 16s. to 17s.; Derbyshire 
hards, 16s. to 17s. ; rough slacks 6s. to 9s.; nutty slacks 
7s. to 8s. 6d. ; smalls, 58. 6d. to 6s. 6d, 








Roap AND Raw Trarric Act AprgEat TRIBUNAL.— 
The Minister of Transport informs us that the offices of 
the Appeal Tribunal, set up in connection with the 
Road and Rail Traffic Act, 1933, are at King’s Buildings, 
Smith-square, Westminster, London, 8.W.1, and that 
communications should be addressed to the Clerk to 
the Tribunal at that address. 


INCORPORATED Municipal ELECTRICAL ASSOCIATION.— 
The thirty-ninth Annual Convention of the Incorporated 
Municipal Electrical Association will be held at Liverpool 
from Sender, May 28, to Saturday, June 2, under the 
presidency of Mr. P. J. Robinson, city electrical engineer. 
The Presidential Address will be delivered on Tuesday 
morning, May 29, in St. George’s Hall, after which an 
electrical exhibition will be formally opened by the 
Lord Mayor (Mr. George A. Strong). In the afternoon, 
a paper by Messrs. H. C. Lamb and W. E. Swale on 
" or -y- the Power Load,” will be read and discussed, 
and in the evening there will be a municipal reception 
at the Town Halil. On Wednesday morning, a paper 
on “ Electricity Supply to the Small Householder,” by 
Mr. J. W. J. Townley, will be read and discussed, and 
in the afternoon visits will be paid to the works of Messrs. 
British Insulated Cables, Limited, and of Messrs, Automatic 
Electric Company, Limited. In the evening, the Annual 
Dinner, at which H.R.H. the Duke of York will be — 
will take place at the Adelphi Hotel. On Thursday 
morning, a paper on “ Modern Practice in the Layout 
of Alternating-Current Distribution Systems,” will be 
presented by Mr. L. Romero, and in the afternoon the 
works of Messrs. Metropolitan- Vickers Electrical Company, 
Limited, at Trafford Park, will be inspected, while in 
the evening the municipal representatives will be enter- 


tained on board the Georgic by the Lord Mayor and | 


Corporation. The Annual General Meeting will be held 
on Friday, after which there will be an excursion into 
North Wales. On Saturday morning, those attending 
the Convention will have an opportunity of inspecting the 
Mersey Tunnel, 


Increased outputs have been | 





| 


| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLEesBrovucH, Wednesday. 


| The Cleveland Iron Trade.—Cleveland pig iron is not 
| at all plentiful. Stocks are virtually exhausted, and the 
| restricted make is absorbed by current requirements, so 
| that producers are in a very strong position, and have 
no necessity to sell to overseas customers on the com- 
paratively very low terms that have to be accepted to 
| secure export orders. A large proportion of the iron 
| output continues to go into direct use, in its molten state, 
at producers’ own consuming departments and most of 
| the remainder, after it has cooled in the pig beds is 
delivered to North of England firms and consumers in 
Scotland. Very little Cleveland pig is now sold to the 
Continent. Firms in other iron-making districts are 
| underselling Tees-side products to overseas buyers, and, in 
| addition, Continental iron is offered freely at low figures 
|in markets abroad. Quotations for Cleveland pig for 
| export are difficult to ascertain definitely, but for other 
| business market prices are steady and firm at the equiva- 
| lent of No. 3 g.m.b. at 67s. 6d., for local consumption, 
| 69s. 6d, for delivery to North Eastern districts beyond 
| the Tees-side zone, 67s. 3d., delivered to Falkirk, and 
70s. 3d. delivered to Glasgow. 

Hematite.—The East Coast hematite branch of trade 
|is in a healthy statistical state which continues to gain 
strength. At certain works stocks have been completely 
| cleared, and much of the iron stored at other producers’ 
} yards is sold. Merchants have rather considerable hold 
| ings, but their market operations are confined to narrow 
limits under the terms of contract imposed by iron- 
masters which reserve to makers the right to cover direct 
| the requirements of principal home consumers. Little 
| effort is made to arrange overseas contracts, as the home 
| demand absorbs the bulk of the disposable iron, and other 
hematite continues to sell at low figures in markets 
abroad. Delivery values of East Coast brands are ruled 
by No. 1 quality at 69s. for consumption in the Middles- 
brough area, 748. to 77s. for supply to various parts of 
Yorkshire, 70s. to Northumberland and Durham, and 75s. 

to Scotland. 

Foreign Ores.—Consumers of foreign ore have still 
heavy quantities to accept against old contracts, and are 
buying only odd parcels. Sellers are, however, inclined 
to take a firm stand, and hold out for 17s. for best rubio 
c.i.f. Tees. 
| Blast-furnace Coke.—Prices of Durham blast-furnace 

coke tend upward. Local users have large contracts 
made, but are disposed to make provision for possible 
further increase of requirements. Good medium qualities 
| are quite 20s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Aggregate heavy 
tonnage output of semi-finished and finished iron and 
| steel is maintained. In several branches, manufacturers 
| have work on hand sufficient to keep them well em- 

ployed over the summer months, and report orders still 
coming forward. Semi-finished steel makers are sold 
well ahead, and manufacturers of constructional steel are 
busy, while producers of railway material have quite 
substantial contracts to execute. Branches turning out 
requisites for the shipyards need more work. Expansion 
of export buying of sheets would be much appreciated. 
Quotations, all round, are steady. Common iron bars 
are 91. 12s. 6d., and prices of other grades of bars are in 
the usual proportion ; packing (parallel), 8l.; packing 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 7/. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 111. 10s. ; steel ship 
plates, 81. 15s.; steel angles, 8l. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, 81. 10s., for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 101. 10s., for 
delivery to home customers, and 9. 5s., f.o.b., for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
auge), 131. for delivery to home customers, and 111. 5s. 
.o.b. for shipment overseas. 

Scrap.—Business in one or two kinds of iron and steel 
scrap is fairly brisk, and prices are stiffening. Heavy 
cast-iron is at 50s., and machinery metal realises 
53s.; while for heavy steel, 50s. is a minimum figure, 
a higher price having been paid. 

















Tae Ketter Avromatic Toot-Room MAcsINE: 
AppENDUM.—Since the publication of our article on the 
Keller automatic tool-room machine on page 452 ante, 
we have been informed that the actual manufacturers 
of the machine are Messrs. Pratt and Whitney Company, 
Keller Division, Hartford, Connecticut, U.S.A., this 
firm having taken over, some years ago, the Keller 
Mechanical Baginesring Corporation. The British selling 
agents are, as already stated, Messrs. Alfred Herbert, 
Limited, Coventry. 

CaNADIAN ELecrricaL StTanDARDS.—Specifications 
recently issued by the Canadian Engineering Standards 
Association, 178, Queen-street, Ottawa, deal with the 
construction and testing of service-entrance and branch- 
circuit breakers, of fractional horse-power motors, and 
of portable lighting devices. Their purpose is to outline 
the conditions which must be fulfilled to meet the 
approval of the Standards Laboratory without which 

ey cannot be sold or used in Canada. They have been 
compiled in collaboration with the manufacturers and 
industrial associations, and the preliminary drafts were 
actually prepared by the expert laboratory staff of the 
Hydro-Electric Power Commission of Ontario. They 
were submitted for criticism to our own British Standards 
| Institution, to the National Electrical Manufacturers’ 
| Association and the Underwriters’ Laboratories of 
Chicago. 
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ENGINEERI NG | CONTENTS ‘value or artistic merit or some similar reason, and 
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35 and 36, Bedford Street, Strand, London, W.C.2. Travelling-Grate Stokers (Iilus.) . 587 It is known that many valuable old pieces of 
We desire to sail the attention of our readers to Paks ce ae oe me ae ‘apparatus are constantly being lost through the 
the fact tha e above is our ti to Engineering. Leitfaden der Elektro- lj i : ; . . 
= 6 a> Gani, ann Tah ;| poe Ang — 7 eh 5 eeuili -Aieeatiie ae ignorance of their present owners. _ Often passed 
Journal and any other publications bearing ; iy _ & {down from generation to generation, they are 


somewhat similar titles. | des Gleich- und Wechselstromes. Engineering — finally put on the scrap heap with “ other rubbish.” 
TeLecraPHic | “ ENGINEERING,” LESQUARE | Shop Practice. Vol. I. Automotive Engines 589 | So nim te tle rr. rm « scientific friersecomy™ 
‘ 











ADDRESS / LONDON. | Massive Buttress-Type Dams (Jllus.) 590 ‘ , . 
TrLerHoxns Numper—TEMPLE BAR 3663 Incentives in Repetition Work 592 | to-day compared with that in art, that few people 
(2 lines) | Fuel Pump for High-Speed Engines (/llus.) 593 | are able to assess the value of anything which comes 
| 153-in. Centre Hydraulically-Operated Shaft Lathe |to light, and there are still fewer people actually 
SUBSCRIPTIONS, HOME AND FOREIGN. ‘ve (1lus.) te - searching for such treasures. 
excnumeetaiinm Notes on New Books oo | 7 : 2 : : , 
r ssidentis »S8 » Ins , 
“ ENGINEERING” may be ordered from any | Two-Stage Air-Cooled Air Compressor (//lus.) 595 | For his preside utial addrees to the Institut of 
. : . . “na “psn Physics on Tuesday, May 15, entitled “* Physics and 
newsagent in town and country and at railway book-| Streamlined Locomotive for the German State Science M ” Sir F > oe * . 
stalls, or it can be supplied by the Publisher, post free,| Railways (Jllus.) 597 | SCrence Muscums, ir fenry Lyons spoke of the 
at the following rates, for twelve months (or for six | Tenders 598 work the Institute had done in assisting him as 
or three months, pro rata), payable in advance :— | Personal 598 | director of the Science Museum in South Kensing- 
For the United Kingdom . £3 5 O | Books Received 598 | ton, and of the similar service which it is still render- 
For Canada— | Contracts . . 598 | ing to his successor. Some time ago a special com- 
oe copies an = .- : | — aan ae so vfien _— mittee was set up by the Institute with the object of 
ick paper copies — a s | Notes from the North 999 | locating pieces "gic. , speci: 
For all other places abroad— | Notes from the South-West 599 | reese paren of physical apparatus of op P ial 
; ‘ : . sae =gq | historical importance, and to ensure as far as possible 
Thin paper copies.. . £3 3 0 | Notes from South Yorkshire 599 kok unwed f the kind should t ’ x 
Thick paper copies £3 7 6 | Notes from Cleveland and the Northern Counties 599 | at anything of the kind should be preserved from 
Foreign and Colonial subscribers receiving incom- | The Preservation of Scientific Apparatus 601 | deterioration or loss. By various means such as 
plete copies through newsagents are requested to} The Trade Marks Report 602 | letters in The Times and elsewhere, and by inquiries, 
communicate the fact to the Publisher, together with | Notes 603 | the committee, we understand, has brought to light 
the agent’s name and address. Locomotive Work in ph ees in 1933—II 604 | many objects which were little known to physicists 
Letters to the Editor—Workshop Organisation anc senerally, and of which the historical i ance 
When foreign subscriptions are sent by Post Office! Management 605 | arg nddbtar ‘ : aa wr importance 
Orders, advice should be sent to the Publisher High-Speed Eight-Cylinder Ganz-Jendrassik nad Sroqnently net been Sully appreciated. 
: . yao aap a es The great rapidity with which physical science 
Engine (Jllus.) 606 | gr : F ‘ 
ADVERTISEMENT RATES. Tentative Specifications for Steel for Bridges, has advanced since the beginning of the century has 
sete a Buildings, and Mild Steel Plates 607 | tended to obscure the historical aspect of the 
The charge for advertisements classified under the | Labour Notes 608 | recent developments. We have voluminous written 
Headings of Appointments Open, Situations Wanted, | The Design of Concrete Dams, with Special Refer- | records and accounts of the experiments which have 
Tenders, &c., is four shillings for the first four lines, ence to Deterioration due to Moorland Water | been made, as well as fairly complete accounts of the 
or under, and one shilling per line up to one inch.| (//lus.) 609 | apparatus and machines which were employed ; but 
—— averages ap words. Png an ——— pro ree Switch for Pole Mount- 611 | it is extremely difficult to describe apparatus in 
ment measures an inch or more the charge is 12s. per ng (Illus. , 4 tai ‘ ie , +3 ' 
inch. Payment must accompany all orders for single | Crane Safety Hook (Jllus.) 6 i ee = vad vad egy ol ‘. prr8 me ‘ao o - 
advertisements, otherwise their insertion cannot be| The Royal Meteorological Society 611 = rh ngyged~ ee Se eee ee re 
guaranteed. Terms for displayed advertisements on| The Calculation of Natural Frequencies of Tor- we may call the sentimental reasons for ensuring 
the wrapper and on the inside pages may be obtained| sional Vibration (/J/lus.) 611 | the preservation of such apparatus, there is the more 





| material one of regarding it as essentially part of 
wide, divisible into four columns, of 2} in. in width. ALLY-OPERATED SHAFT LATHE. | a record of the work carried out. It may prove to be 
Serial advertisements will be inserted with all practic- : _ |of the greatest assistance to later workers in the 
able regularity, but absolute regularity cannot aed — : ee ~~ | same field, as well as to seriously-minded students. 


guaranteed. ~ ~ | It is common experience that students will under- 
k N Gl N E- E- RI N €; |stand better and be more impressed by the actual 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
|apparatus which was used by some pioneer in the 


on application. The pages are 12 in. deep and 9 in. | One Two-Page Plate—15}-in. CENT RE H ¥ DRAULIC- 





Advertisements intended for insertion in the | , . : ln MO 
FRIDAY, MAY 25, 1934. subject of his studies, if it can be shown to them, 
— oe ee ae t ee = a |than they would derive good from a none-too-clear 
in pt ta deen Seine aanaieall a least 10 | haat ental aps at |illustration in a text-book. The crude forms of 
S | Vol. CXXXVII. No. 3567. | some of the experimental appliances even of com- 


days previous to the day of Publication. Passed | 
proofs must be in our hands by Saturday morn- > - . 
something of the thrill and the struggles which its 


ma npanireptt 2 A+ ——-Leaneasag THE PRESERVATION OF SCIENTIFIC | inventor experienced, when one part after another 
conn ES ead tar Seanad Pee APPARATUS. was subjected to modification, or radically changed, 
Bank, Limited, Charing Cross Branch.” Post Office| THERE is always a grave risk that apparatus | Until at last “something that worked was 
Orders should be made payable at Bedford Street,| with which great discoveries and inventions have | evolved. 


ee — | paratively recent origin, help to convey to a student 





Strand, W.C.2. | been made will completely disappear, and in fact, | [It was not until the middle of the Eighteenth 
. Sis . . : * ‘ a . . , ° : “ . 

- in the past, in many instances it hasdone so. From | Century that the first institution _was established 

AGENTS FOR “ ENGINEERING.” | time to time different public bodies have recognised | for the preservation of scientific instruments and 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney;| this fact and appreciating the importance and | technical apparatus. This was the museum of 
Brisbane, Perth. Angus and Robertson, Limited, Sydney; | desirability of serving such appliances have!the Conservatoire des Arts et Métiers in Paris 
H. A. Goddard, Limited, 2254, George-street,” Sydney: |“esirability of preserving such appliances have | the “soy? ; 

taken steps to arrange for their safe housing and care. | which was founded, in 1794, to include all kinds of 


N.S.W. T. Willmett and Company, Towneville, North | - 
Queensland. W. C. Rigby, Adelaide, South Australia; But there are many difficulties in securing objects | machinery, models, tools, instruments, &c. In the 


Melville and Mullen, Melbourne, Victoria. Tait Book | . 3 : . . a a . . . 

Company, 39, Queen-street, Melbourne, C.1. ‘of this kind, particularly in their original form. | middle of the last century, the foundations of our 

KeLaium: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle.| More often than not, a research worker or inventor | National Collection, the Science Museum, were laid, 
Smi Son, 78 é-aux- he . oa Sac : 

hag emmy og yt sg nant Se ag will subsequently modify his first successful appara- | and at the beginning of this century the Deutsches 


CaNapba, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 4 “pr . . . : 
Limited, 70, King Street East, Toronto, Ont. | tus or device beyond recognition. Or again he may, | Museum in Munich was opened. In more recent 


DENMARK, Copenhagen : Technical Press Bureau, Ourogade 34. | on the completion of some particular piece of work, | years still others have been brought into being, and 
mtg cea ty My go ge teeta strip it of parts for use for other things. Even if| there is now a growing demand for examples of 
Guamauy: Hermann 3 Prem, Setetinnees Str. 214, Berta | he is willing to present the apparatus to a public jearly apparatus and machinery, so that it is 
9, | institution for preservation, it will often become anticipated that a considerable number of his- 

GI “‘Congenn Lna, Wat tae John Menzies and | 1 essary to supply him with replacements for some | torically important pieces will be brought to light 
Ixpta: D. B. Taraporevala, Sons and Company, Hornby-road, | of the more costly parts, such as he might desire, or |during the next few years, and their preservation 
ray. "U. Hoepll lee Anentee, theese, Wettene Garten | least expect, to utilise in future work. Frequently ensured. Each of the museums mentioned has some 
° 2. » 4 , ’| financial questions will not allow of anything| particular characteristic, and under the able 


and any post office. Toth 
laPaN, Tokio: Maruzen Company, Limited, and all branches. | of this kind. directorship of Sir Henry Lyons, our National 
Liv , ; , omy, ag ome. 
ERSGES ¢ Se, Siem, Saag eae Most of the examples of early instruments or | Collection in South Kensington has become world 


MANCHESTER: John Heywood, Limited, 143, Deansgate. . . ; i 
New ZEALAND: Gordon and  Gotch, Limited, “Wellington, ‘apparatus known to us to-day date from the | famous, as one primarily devoted to the application 


Auckland and Christchureh. : Ti . ies. T rience to industry. Its galleries show the develop- 
Norway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, Eighteenth and Nineteenth Centuries. Those from | of science to indu try gi . p 
41 and 43. | earlier times have only survived in rare and isolated | ment of many a trade and teach many a lesson 
oe: ee pot y yy plead Omice— | cases. The reason for this is not far to seek, for the | which scientists are endeavouring to bring home 
Bloemfontein,’ Durban and various branches and book: | practice of gathering together objects of any kind | to industrialists and statesmen, particularly at the 


stalls throughout South Africa. Wm. Dawson and Son, for their interest or rarity is comparatively recent | present time. Here, for example, is strikingly 


(South Africa), Limited, 29, Long-street, Cape Town. | “ a : “ . . . . 
TASMANIA: Gordon and Gotch, Limited, Semnentita, Hobart. | and fora long time it was only in the houses of rulers | displayed the way in which the electrical industry 


UntrEp Stares, New York: For subscriptions, The International | or wealthy nobles that such collections were made ;| has grown from Faraday’s simple experiments ; 


Foreign Pablshs a Rupeesentativen Inc. 07, Wen tttramest’ even then objects were selected rather for their| how great shipments of food from overseas have 








602 


refrigeration ; how the aeroplane has developed from 
a curiosity to a normal mode of travel, and so on. 
One of the difficulties of which Sir Henry spoke 
on the occasion referred to, was the need for a very 
critical selection of the material available for pre- 
servation. Herein lies a considerable difficulty, 
for as we have pointed out, apparatus and instru- 
ments must be secured before they are lost or 


modified, though it is a matter of the greatest | 
difficulty to decide whether, in years to come, a/| 
discovery will be of such vital importance as may | 


appear at the time. Restrictions of accommoda- 


tion again must limit selection to the more represen- | 


tative examples, and we can only admire the bold- 
ness of the decisions in this connection which are 


constantly being made by the directors of the | 


museums, though these may not always be received 
with universal satisfaction. 


In the course of his address the President cited | 


several examples of physical instruments of his- 
torical importance which are now preserved in the 
Science Museum in London, and various other col- 
lections in different parts of the world. The history 
of some of these pieces is of great interest, and, 
often itself forms a fascinating story. Discoveries 
of the utmost importance, not only to physicists 
but also to industry, and it may be said without 
hesitation to civilisation as a whole, are being 
made in our laboratories with amazing rapidity, 
in this Twentieth Century, and it is satisfactory to 
learn that the authorities of our National Collection 
are to-day fully alive to this, and are taking steps to 


preserve the apparatus with which outstanding | section 9 of the Trade Mark Act, 1905, which states 
discoveries have been made by some of our leading | the essential characteristics of a registrable trade 
In recent years, for example, the | mark. 
additions to the collection in South Kensington | trade mark shall be “ distinctive,” 
have included the tube which was designed and | purposes of the existing law that word means 


scientists. 


; l 
been rendered possible by the development of 


used by Sir Joseph Thomson in 1897 to determine | 


the velocity of the kathode rays and the ratio of the 
mass of an electron to the charge carried by it; 
Aston’s first mass spectrograph with which he 
carried out all his earlier work on isotopes; and 
Cockroft and Walton’s apparatus with which the 
artificial disintegration of atomic nuclei was first 
accomplished without the aid of a radio-active 
substance. 

It may so happen that some of our readers are in 
& position to assist in this valuable movement by 
furnishing information concerning the whereabouts 
of pieces of the kind referred to. Any such infor- 
mation we are sure would be greatly appreciated 


jand in determining whether a trade mark is 80 


|mark in actual use, take into consideration the 


| persons, either generally or in any home or export 


by the committee of the Institute of Physics, and | 


other bodies concerned. 








THE TRADE MARKS REPORT. 


Ir was written of old that “ he who would bring 
back the riches of the East must bring the riches of 
the East with him!” 
by a perusal of the report recently published by 
a Committee of the Board of Trade on the reform 
of the law relating to trade marks must bring to 
his task a mind conversant with the existing law 
on the subject. For the labours of the committee 
have resulted in the production of a document which 
is byno means easy reading. It is not even easy for 
the lawyer who is unfamiliar with a highly specialised 
branch of the law. It is still more difficult for the 
layman. 

It is, however, desirable that some of the more 
important suggestions of the committee should, if 
possible, be explained in language that shall be at 
once non-technical and apposite, and this the 
following remarks attempt to do. 

It is significant of the need for inquiry into the 
law and practice relating to trade marks, that the 
committee have found it necessary to modify the 
very definition of the term trade mark. At present 
it means “ a mark used or proposed to be used upon 
or in connection with goods for the purpose of 
indicating that they are the goods of the proprietor 
of such trade mark by virtue of manufacture, 
selection, certification, dealing with or offering for 
sale.” Various proposals were made for amending 


this definition, with the result that the committee | 
recommend that it shall take the following form. 
For the sake of clarity we have italicised the altera- 
tions. 

“A trade mark other than a certification trade 


| registration to rely on any circumstances which 


| tinctive of his goods, and this in the case of a mark 


So he who desires to profit | 


| Trade Mark (3 R.P.C. 102). 


|conditions in which such an application will be 
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mark, shall mean a mark used or proposed to be 
used by the proprietor upon or in physical or other 
relation to goods for the purpose of indicating or so 
as to indicate a connection in the course of trade 
between the proprietor of the mark and the goods. 

A “ certification trade mark shall mean a mark 
registered under the provisions of section 62.” 

A brief explanation of these changes in the 
definition may be found useful. In the first place, 
a certification trade mark, being a mark registered 
by some association or other body and being 
connected with the origin, material, or quality of 
an article, it is obviously convenient to differentiate 
between the certification and the ordinary trade 
mark. The words “by the proprietor” are 
inserted in the definition for reasons connected 
with a recommendation of the committee that 
|a trade mark should, in future, be assignable 
independently of the goodwill of a business. It is, 
therefore, considered necessary to make it clear 
in the definition of a trade mark that an applicant 
|for registration must himself have used or must 
|himself propose to use the mark to indicate a 
|connection in the course of trade between him 
jand the goods. This requirement may, however, 
| be relaxed in the case of what are termed “ regis- 
tered users” and proposed use by a company not 
| incorporated at the date of registration. 

This kind of user of a trade mark is to be met by 
}certain other recommendations of the committee 
in relation to registered users. 
| The next important question dealt with by the 
|committee relates to certain amendments of 


It has always been a requirement that a 
and for the 


“ adapted to distinguish the goods of the proprietor 
of the trade mark from those of other persons,” 


adapted, the tribunal may, in the case of a trade 


extent to which such user has rendered such trade 
mark in fact distinctive for the goods with respect 
to which it is registered or proposed to be regis- 
tered. The committee are of opinion that the 
definition should be extended to make it clear 
that it means adapted to distinguish the goods of 
the proprietor of the trade mark from those of other 


market or markets to which the registration may be 
limited. As to “ distinctiveness,” they are of opinion 
that it should be possible for the applicant for 


he can prove have in fact rendered the mark dis- 


which is not being actually used. 

Another recommendation made by the committee 
embodies the decision of the Court in Lyndons 
No trade mark can 
now be registered if it is “ calculated” to deceive. 
In that case it was held that the word “ calculated ” 
means “ likely,” and it is suggested that section 11 
of the Act of 1905 be altered in this sense. 

Another important proposal relates to the 
registration of a trade mark at the instance of more 
than one person. In order to make plain the 


entertained, the committee suggest that two or 
more persons may apply, provided (a) they are 
trading in co-partnership, or (6) all the goods in 
relation to which the mark is to be used are or will 
be dealt with in the course of trade by all of them. 

Difficulty has arisen in the past because it has 
hitherto been impossible to obtain registration of 
a mark to be used by a company to be formed. 
The committee see no reason why the law should 
not be altered so as to provide for this. They 
recommend that a person should be allowed to 
apply for registration of a trade mark intended to 
be used by a company to be incorporated with a 
view to his assigning it to the company when 
incorporated, provided that (a) the Registrar may 
require him to give security for costs in case the 
application be opposed (b) any such registration 
shall be cancelled unless within six months, or such 
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The proposals of the committee in relation 
to what are to be called “‘ Defensive Trade Marks ” 
involve certain novel principles. There was 
evidence to show that there are in existence a 
number of registered trade marks which are so 
well known in connection with certain goods that 
the use of such marks in relation to other goods 
would be likely to cause confusion in the mind of 
the public, even though these goods may not be 
of a like description to those in connection with 
which the mark is already registered and used, and 
it was suggested that such a mark should be regis. 
trable by the proprietor as a general trade mark 
for all classes of goods, and should not be held to 
be invalid on the ground that the registrant has 
no intention to use the mark in respect of some 
goods, and that he had not, in fact, so used it. 
Broadly speaking, the committee recommend that 
this suggestion be adopted subject to the exaction 
of special fees, and to the further provision that 
a defensive trade mark may be converted into an 
ordinary trade mark, subject to the possibility of 
opposition to any such application. 

It is stated in the report that the most important 
matter the committee were called upon to consider 
related to the conditions under which a trade mark 
may be assigned. According to the existing law, 
a trade mark and the good will of a business must 
be assigned together. This rule took its origin in 
this—that if a mark which had indicated a connec- 
tion of certain goods with a particular business or 
factory were assigned for use on similar goods in 
a different business, purchasers of goods might be 
deceived. According to the report: “ Our law 
governing the assignment of trade marks is based 
upon the theory that a trade mark owes its value 
to the goodwill and reputation of the business 
concerned.” The committee point out, however, 
that this theory is no longer universally correct. 
“* Under modern conditions of trading, the tendency 
is for the business to be built up round the trade 
mark, and the commercial view to-day is that the 
goodwill of a business frequently is inherent in 
the trade mark itself. The statute and common 
law on the subject are based largely upon obsolete 
conditions, and take no account of this change in 
view.” They accordingly recommend that, the 
requirement for the transfer of the goodwill of the 
business, on the assignment of a trade mark, being 
unduly restrictive, ought, in the interests of trade, 
to be done away with altogether, and that a trade 
mark should be validly assignable for a part only 
of the goods for which it is registered, provided 
that there does not arise, by reason of such assign- 
ment or transmission, a right for more than one 
independent proprietor to use the mark or a similar 
mark for the same goods or description of goods 
so as to be likely to deceive or cause confusion. 

The reference to assignment “for part only of 
the goods” for which a mark is registered, is due 
to the decision of Mr. Justice Maugham in the case 
of a trade mark belonging to John Sinclair, Limited 
(49 R.P.C. 123). In that case the assignors had 
registered a trade mark in respect of “tobacco 
whether manufactured or unmanufactured,” but 
had used it only on cigarettes, and purported to 
assign it without even the whole of their goodwill 
in cigarettes. This was held to be a bad assignment. 
The decision, which took many members of th« 
commercial community by surprise, will stand 
reversed if the committee’s proposal to alter the 
law relating to assignment is adopted by the 
legislature. 

One or two other recommendations of the com- 
mittee demand brief notice. It is suggested that 
the first period of future registration of trade 
marks should be reduced from fourteen years to 
seven years in order the sooner to clear the register 
of unused marks, and that trade mark proprietors 
should be allowed to authorise their agents to receiv' 
notices of the renewal of a registration falling due. 
As to non-user (which is liable to defeat a trade 
mark), it is suggested that non-user in relation to 
certain goods should be excusable if the registered 
proprietor has in fact used the mark in relation to 
certain goods of the same description within his 
registration, unless the person aggrieved has 





extended period as may be allowed, the company is 
formed. 





obtained concurrent registration of a similar mark 
in respect of the goods not used. 
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It is also suggested that it should be made an organisations in other industrial lands. Its products 
offence to represent that any part of a trade mark | had a reputation which was second to none and it 
is registered when it is not so, or a mark register|had thereby succeeded in regaining a leading 
for one kind of goods when it is only register for a | position in the markets of the world. During the 
different kind, or that it is registered in or for| past two years the Government had taken steps 
a certain country or district when it is not so. | to counter the dumping policy of other competitive 
One point of procedure at the Patent Office may | countries, but it was their duty to inaugurate 
also be mentioned. It is suggested that the court | similar measures for the protection of the industry 
should have discretion as to the payment of costs |from within. In the end, cut-throat competition 
by the Registrar in cases in which he appears. | benefitted no one, and lowered the standard of 
|industry generally. The value of a strong central 
co-operative organisation, such as their own, there- 
NOTES. | fore, seemed to be beyond argument; for it could 

Tue REORGANISATION OF THE IRON AND Sreet | Perform a most valuable service to the country, 








INDUSTRY. 


One of the first acts of the newly-constituted | 
British Iron and Steel Federation was to draw | 
the attention of the Import Duties Advisory Com- | 
mittee to the desirability of an early announcement | 
regarding the duties on the products with which | 


It will be remembered that | 


they are concerned. 
in April, 1932, a duty of 334 per cent. was imposed 
on imported material for a period of three months, | 
and that this was accompanied by a statement calling | 
attention to the necessity for a considerable measure | 
of internal reorganisation. This period was | 
extended for two years from October 26, 1932, | 
thus giving the industry more scope for tackling | 
a problem the difficulties of which at once become | 
apparent. Fortunately, a solution, which everyone | 
hopes will be successful, has been found, and to 
mark its approval of what has been done the 
Committee last week made an Order providing 
that the duties chargeable shall continue without 
limit of period. In doing so, they point out that | 
though the present scheme of reorganisation is of a | 
“less compelling” character than that submitted | 
a year ago, it is on substantially the same lines | 
and has the support of the great bulk of the industry. | 
Its ultimate success, it is added, will entirely depend | 


. . . . . | 
on the vigour and single-mindedness with which | 


the machinery of the reorganisation scheme is | 
applied. It cannot be denied that during the two 
years that the duties have been in force the industry 
as a whole has benefitted, though there have | 
undoubtedly been some exceptions to this general | 
statement. Now that permanency is assured, | 
it should be possible to go forward with schemes | 
of extension and as an earnest of what can be done | 
in this direction, attention may be drawn to the | 
announcement that Messrs. Guest, Keen and 
Baldwin’s, Limited, are undertaking the reconstruc- 
tion of their Cardiff works at a cost of £2,000,000. | 
What this will mean in an area which has suffered | 
greater distress than most requires little imagination 
to conceive. At the same time, it must be mentioned 
that the new central body will have to work 
by persuasion rather than by the more drastic 
methods originally proposed, and that the road to 
real reorganisation may, therefore, be slower and 
more arduous than might otherwise have been the 
case. There is still much to be done, and failure 
or success in doing it will depend largely on the 
goodwill of all concerned. It is to be hoped that 
this will be forthcoming without any further delay. 





| 





ELECTRICAL Co-OPERATION AND PLANNING. 


The annual dinner of the British Electrical and 
Allied Manufacturers’ Association was held at the 
Connaught Rooms, London, on Thursday, May 17, 
the President (The Earl of Derby, K.G.) being in 
the chair. Without wishing to appear unduly 





by acting as a clearing house to which leaders of 
finance could come for advice. Railway electrifi- 
cation was one of the subjects which might be dealt 
within this way. It had already been their privilege 
to be consulted by the Government on a number of 
occasions, and, given still further recognition, he 
could visualise a great increase in the Association’s 
capacity to be of service. Dr. E. L. Burgin, 
Parliamentary Secretary to the Board of Trade, 
in reply, insisted that the duties of his Department 
were not so much to restrain, as to foster, trade, 
and he hoped that the electrical industry would 
take it into their confidence and lay all the facts 
before it. The toast of “‘ Our Guests ” was proposed 
by Lord Weir, whose remarks were mainly of a 
political nature. Referring to the grid, he said 
that it was the first and by far the greatest example 
of the complete planning of a national utility service 
in any great country in the world. It was not 
socialism, but an example of Great Britain’s common- 
sense and evolutionary method of dealing with 
major problems on a constitutional basis. It had 
resulted in placing the electrical industry in the 
very first rank for work of that kind, and had 
enabled it to deal with the most advanced foreign 
demands with complete confidence. While he 
agreed with Sir Josiah Stamp that steam traction 
could be further improved, he suggested that if the 
same consideration were devoted to electricity, 
even better results would be obtained. This 
country was, in fact, particularly suitable for a very 
wide adoption of electric traction. Lieutenant- 
Colonel J. Colville and Sir John Brooke replied. 
Finally, the health of “The Chairman” was pro- 
posed by Mr. John Taylor, and Lord Derby’s 
reply showed that his technique in the difficult 
art of after-dinner speaking is surer to-day than 
it ever has been. 
INDIVIDUALISM VERSUS Co-OPERATION. 

All that was said at the annual dinner of the 
British Electrical and Allied Manufacturers’ Associa- 
tion on the subjects of co-operation, cut-throat 
competition and governmental relations, applies 
with equal force to engineering as a whole as to the 
electrical branch. Individualism, as Mr. D, A. 
Bremner rightly said, in addressing the British 
Engineers’ Association some time ago, is a thing of 
the past, and it is equally true that governments 
must more and more intervene in many matters 
that affect the well-being of industry, matters which 
under a policy of laissez faire were left to work 
themselves out as best they might. There are, of 
course, drawbacks to such intervention, but these 
can be largely counteracted, if between the Govern- 
ment on the one hand and the individual units of 
industry on the other, there stands some body which, 
when occasion requires, can put up a case for the 
consideration of, or organise resistance to the pro- 





imaginative, it would seem that the speeches made | posals, of the department concerned. The British 
by the two members of the Association were designed | Engineers’ Association is such a body. For not only 
to draw the representatives of the Government | does it enablethe branches of the engineering industry 
present regarding their intentions towards the elec- | which it represents to formulate their views with a 
trical industry. If that were so, they were not very | strength and definiteness that commands attention, 
successful, as the replies dealt mainly in generalities | but it acts introspectively, and in the same spirit of 
with which a good deal of humour was not unskilfully |combination, does much towards the removal of 
mingled. The toast of “Co-operation in Industry ” internal weaknesses which still exist. This being so, 
was proposed by Mr. M. J. Railing, the chairman | and Mr. Bremner’s speech is a proof of the correct- 
of the Association, who said that twenty years ago | ness of our assertion, it is unfortunate that the Asso- 
individualism was the prevailing note. The war, ciation is not better supported by those whom it is 
however, besides stimulating our scientists, inventors | designed to serve ; for though the latest edition 
and engineers, also taught us that the pooling of of its Classified Handbook of Members and their 
interests made for strength and efficiency. That | Manufactures indicates that an increasing number 
lesson had led the British electrical industry, | of firms are taking advantage of its wide activities, 
since the cessation of hostilities, to build up a/ it is at the same time clear that it should be receiving 
system of co-operation more successful than any |the support of many concerns which, up till the 





present, it has not been possible to include. [If it is 
nothing else, the Handbook is a useful piece of pro- 
paganda. Within the next few weeks, 5,000 copies 
are to be posted to carefully-selected buyers of 
engineering products in the home and overseas 
markets ; and it seems likely that the result will be 
a substantial increase in the flow of inquiries. That, 
at least, has been the experience in the past. It is 
only necessary to add that a copy of this useful 
publication will be sent free to anyone interested 
in the purchase of British engineering plant and 
machinery, on application being made to the 
Secretary of the British Engineers’ Association, 32, 
Victoria-street, London, 8.W.1. 


Royat ENGINEER DEMONSTRATION. 


One of the most important problems in connection 
with the increasing mechanisation of the Army is 
that of improvising roads in broken or undeveloped 
country. A demonstration of the latest develop- 
ments in this direction was included in a display 
given by the Royal Engineers at Aldershot, on 
May 15. The first method shown was that of 
laying down the type of netting commonly employed 
in reinforced-concrete road work, the netting being 
covered by about 3 in. of soil. While this expedient 
would enable a convoy of lorries to cross a patch 
of boggy ground or soft sand, it is obvious that 
it could in no way take the place of a metalled or 
concrete road. An efficient substitute for the 
latter, however, was demonstrated in the form of 
road construction known as “mix in place.” 
A length of completed road was shown, capable of 
withstanding heavy traffic, while a further length 
was shown under construction. The majority of 
the plant in use was provided by Messrs. Roadless 
Traction, Limited, Hounslow. The essential opera- 
tions consisted in preparing the ground by utilising 
a single furrow plough drawn by a Fordson tractor, 
followed by a Garrett grader drawn by a Garrett 
tractor, and then covering the surface with a mixture 
of soil and tar emulsion, the mixture setting very 
rapidly. The plant in use included a rotary scoop 
made by Messrs. John Allen, Limited, drawn by a 
Ransome Rapier tractor, a disc harrow of Messrs. 
Ransome, Sims and Jefferies’ construction, and an 
emulsion tank lorry and pressure sprayer, lent by 
Messrs. Colas, Limited. The scoop was employed 
to supplement the grader for evening off the ground 
undulations, and the harrow to obtain materiai for 
mixing with the emulsion. Terolas emulsion was 
employed, which will combine with practically any 
kind of soil, except clay. Two gallons were used 
per square yard of surface, and it was stated that 
after a few days the road would stand up to pneu- 
matic-tyred traffic for two years. On the type of 
ground usedin the demonstration, a party of 40 
skilled men should beable to construct about 1 mile of 
road per day, the amount of emulsion required being 
60 tons. The display referred to was arranged for 
showing new equipment and modern methods of 
field engineering, and was watched by many 
officers. It included bridge work, both by means of 
portable girder construction and floating boats, 
service hutting, a demonstration of portable power 
tools, and of various types of pump for obtaining 
an emergency water supply. Displays were also 
given of the construction of various types of trench, 
and of defence work against armoured cars and 
tanks, 

Fatat Roap AccIpENTs. 

The Report on Fatal Road Accidents during 1933, 
which has recently been published by H.M. Station- 
ery Office, forms an addendum and amplification 
to an earlier document covering the first six months 
of that period. We dealt with this at some length 
at the time it appeared, and nothing has taken place 
in the interim to alter the views we expressed on 
that occasion. It is equally clear that as yet 
nothing has been done to check the great loss 
of life that is occurring on the roads of the country. 
During the year there were 7,001 fatal accidents 
involving the death of 7,202 persons. The best 
that can be said about these figures is that they are 
not so high as those for 1930. The number of 
accidents analysed is 6,942, involving the death 
of 7,134 persons and of these 3,401, or 49 per cent., 
occurred between one vehicle and a pedestrian, 
and accounted for 3,517 deaths. There were 2,285 
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accidents between moving vehicles, representing 32-9 
percent. of the total. Other causes were collisions with 
stationary objects and animals, the latter, however, 
accounting for less than 1 per cent. of the total. 
The number of accidents occurring on straight 
roads was 4,808, or nearly 70 per cent. of the total, 
while 4,199 took place where the traffic was very 
light, and only 224 where it was dense, which seems 
to provide one answer to those who argue that 
speed is per se not a cause of the trouble. Over 
85 per cent. of the accidents occurred in clear weather 
and nearly two-thirds of the total in daylight. The 
most fatal hours were between 7 a.m. and 9 a.m., 12 
noon and | p.m., 5 p.m. and 6 p.m., and 10 p.m. 
and Il p.m., the third of these periods being the 
worst. Saturday was the day with the highest, 
and Sunday the day with the lowest, average. 
Of the 9,612 vehicles involved, 2,796 were private 
motorears, 1,959 motor cycles, 1,939 motor vans 
and lorries, and 1,625 pedal cycles. As regards 
speed, the figures would suggest that in the 6,657 
cases, in which estimates were given, 1,300 of the 
vehicles involved were proceeding at speeds not 
exceeding 10 m.p.h., and 2,818 were at speeds not 
exceeding 20 m.p.h. It is rightly pointed out, 
however, that the crucial factor is not the speed at 
the moment of collision but that when the emer 
gency first arises. Trustworthy evidence on this 
point is generally hard to obtain, often because the 
principal witness is usually dead, and frequently be- 
cause such estimates as are obtainable are either 
biassed or conflicting. Thisis a state of things which 


might be improved if efforts were made to obtain | 


evidence of the speed well prior to the accidents, 
but a real remedy will only be secured when a 
yreater proportion of road users become impressed 
with the need for greater care. A study of these 
as likely to do 
something to bring about this state of mind. 


statistics is to be recommended 


SKILLED EMPLOYMENT AND APPRENTICESHIP. 

We are glad to learn from 
annual report that the Skilled Employment and 
Apprenticeship Association is still continuing 
its good work, and that the improving conditions of 
employment have resulted in a large increase in the 
number of young people successfully placed. 
\ctuaily, jobs were obtained for 695 boys and 427 
girls during the year, 158 of the former being in the 
engineering and heavy-metal trades, a number which 
is only exceeded by those for whom clerical occupa- 
tions were found. Designing and drawing accounted 
for 32, instrument making for 40, and jewellery and 
the light metal trades for 48, while no less than 
134 were disposed of under the convenient headings 
of miscellaneous and other occupations. The 
Association not only finds work, but encourages 
those whom it assists to remain in their places 
and to continue their education at day and evening 
classes. It also advises them on how to make 
the best use of their leisure and makes loans for 
tools or premiums, where this very practical help 
is really required. Unfortunately, though most 
of the work is voluntary, the expenses exceed the 
receipts, and subscriptions are urgently needed. 
They may be sent by those who appreciate the 
useful work this boay is carrying on, to the Honorary 
Treasurer of the Association, Mr. F. Coston Taylor, 
75, Denison House, Vauxhall Bridge-road, London. 
S.W.1. 


its twenty-eighth 





British Stanparp Borrer-Tuse SpeciricatTions 
Following the issue in July, 1933, of the cold-drawn 
weldless-steel boiler and superheater-tube specification 
(No. 494), the British Standards Institution has now 
issued three further specifications, namely, No. 512-1934, 
for hot-finished weldless-.:teel 
tubes ; No. 527-1934, for lup-welded wrought-iron boiler 
tubes for external pressure : and No, 528-1934, for lap- 
welded steel boiler tubes for external pressure. These 
complete the general series of British Standard Specifi 
cations for boiler and superheater tubes which have 
been prepared as part of the work undertaken two years 
ago in connection with land boilers. The specification 
for hot-tinished tubes provides for tubes for designed 
steam temperatures up to 750 deg. F., and for tempera 
tures between that and 850 deg. F. For the latter range, 
it is laid down that the steel used shall be of the non. 
segregated, or fully-killed, type. The Land Boilers 
Technical Committee is now turning its attention to the 
preparation of specifications for fittings, and a draft is 
in the course of preparation for safety valves. The 


three new specifications are obtainable from the Publica- 
tions Department of the Institution, 28, Victoria-street, 
London, 8.W.1, price 2s 


2d. each, post free 





boiler and superheater ! 


ENGINEERING. 


LOCOMOTIVE WORK IN FRANCE 
IN 1933.—II. 


By Lorp MoNKSWELL. 


Ir is the Belfort main line of the Est that has 
up till the present received attention in these 
articles. The other principal main line of the Est 
runs from Paris to Nancy, and continues over the 
Alsace-Lorraine system to Strasburg. It is at least 
as important as the Belfort line, but for the first 
150 miles out of Paris the gradients are so easy 
that the work of the locomotives does not, as a 
rule, compare in interest with that performed on 
the Belfort line. Last year the Est, unlike other 
French lines, for some reason took off a good many 
of the best of the 1932 trains, with the result that 
the work even on the Belfort line lost some of its 
interest. On the Nancy line the best up train was 
however, retained, and there was also a non-stop 
train from Paris to Nancy (219 miles). The latter 
leaves Paris at 5.46 p.m. and is booked into Nancy 
at 9.37 p.m. The up train leaves Nancy at 9.9 a.m., 
runs to Bar-le-Duc, 614 miles, in 59 minutes, and, 
after a stop of 2 min., continues to Paris, 1574 miles 
from Bar-le-Duc, in 150 min. This train appears 
at the present time to be the fastest in the world 
in point of booked speed over so great a distance. 
Recently, both these trains have been retimed. 
In the case of the up train the stop at Bar-le-Duc 
has been cut out, and there is now a non-stop 
run from Nancy to Paris in 216 min., probably 
the only non-stop run in the world of over 200 
miles timed at over 60 m.p.h. The slowing in 
this case is presumably due to the fear that the 
water in the tender might not suffice for a higher 
speed. 

The line rises gently from the terminus to km. 7, 
falls at about 1 in 300 between posts 15 and 20, 
rises at about 1 in 300 for a couple of miles near 
post 30, and undulates, mostly at | in 200, between 
posts 45 and 55. Otherwise it is almost level as 
far as km. 200 (124} miles), though there is all 
the way a slight rise corresponding to the level of 
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of the earlier engines of this class. The train, which 
arrived punctually from Strasburg behind an Als 
Lorraine 4-6-2 engine, was composed of ten vehicles 
weighing 365 tons behind the tender. 

Speed rose to 70 m.p.h. on the level before post 
322, and 12 km. thence—I in 200 for the first 
24 km. and after that mostiy 1 in 280 
6 min. 51 sec. (65 m.p.h.). At the summit, speed 
was not quite 62 m.p.h. Steam was cut off at 
40 and 70 in the high-pressure and low-pressur 
cylinders respectively. 

On the succeeding descent, speed soon ros 
75 m.p.h., and the 22 km. (13-6 miles) to the foot 
of Emecourt bank were run in 11 min. 15 s 
Km. 288 to 278 are practically unbroken | in 125 
up; there is a very slight easing in the last kil 
metre. The 10 km. were run in 6 min. 12 s 
which is exactly 60 m.p.h. Km. 280-279 occupi 
41: sec. (54) m.p.h.) and km. 279-278 occupied 
41 sec. Steam, as before, was cut off at 40 per cent 
and 70 per cent. Bar-le-Duc, 614 miles, was reache: 
in 58 min. 7 sec., after a very slow stop to get th 
tender in position under the water column. 


Oc’ upic j 


Seventy miles an hour was soon reached afte: 
leaving Bar-le-Duc, and was maintained for a long 
way, km. 245-174 (44 miles) taking 37 min. 48 se 
Epernay (694 miles) was passed in 63 min. 35 se 
Soon after this there was a slack for relaying, which 
cost 3 min. There were 33} min. left when the 
train passed post 50 (31 miles from the terminus), 
but 2 min. more were lost owing to an advers: 
signal after Meaux, and at post 37 (23 miles) only 
244 min. were left. Post 3 was passed in 146 min 
28 sec., and, if there had been no further delay. 
a punctual arrival would still have been possible. 
but speed was reduced to 10 m.p.h. by anothe 
adverse signal just outside the terminus, so that 
the arrival was actually 1 min. 9 sec. late. But 
6 min. had been lost by delays since the train had 
left Bar-le-Duc. 

On the Nord the reduction, owing to the slump, 
of international traffic had the effect in 1933 of 
reducing the weight of some of the best trains, with 





the Marne, along which it runs to this point. The 
ascent is slightly more pronounced up to km. 230 ; 
hence to Bar-le-Duc (253-5 km. 1574 miles) there 
is an average rise of 1 in 400. Between posts 
256 and 265 the gradient is 1 in 300, and then 
follow 10 km. of 1 in 125 to Ernecourt. There is | 
an almost exactly similar fall of 10 km. from post 
278, about 5 km. of 1 in 300 up from post 301. 
a fall of about | in 250 from km. 310-5 to km. 322, 
a gentle fall to post 346, and then a short rise of 
about | in 250 to near Nancy (352-6 km. = 219 
miles). 


On a run on which the author was present, the 
5.46 p.m. train from Paris was composed of eight 
vehicles, weighing 374 tons, behind the tender of 
4-6-0 engine No. 3237. This engine is fitted with 
an A.C.F.I. feed-heating apparatus, which takes its 
steam supply from the reservoir instead of the 
exhaust and so makes it possible to raise the 
temperature of the feed much above atmospheric 
boiling point. The safety valves blow off at 246 Ib. 
per square inch. 

Post 6 was passed in 7 min. 47 sec., and post 15 





in 13 min. 50 sec. The 21st km. at the bottom of 
1 in 300 occupied 302 sec. (73$ m.p.h.). Epernay, | 
88 miles, was passed in 90 min. 30 sec., a slack for | 
relaying having just previously cost 3 min. Chalons, 
107 miles, was passed in 110 min. 10 sec., and | 
Bar-le-Duc, 1574 miles, in 160 min. 45 sec. Km. 15} 
to 260 (152} miles) occupied 151 min. 20 sec. All} 
this time, so long as steam was on, the cut-offs in | 
the high-pressure and low-pressure cylinders ae! 
40 per cent. and 70 per cent., with the regulator! 
wide open. The engine continued to be driven in | 
this way throughout, whatever the gradient might | 
be. In these circumstances, speed fell to 33 m.p.h. 
at the top of Ernecourt bank, and Nancy was | 
reached in 3 hr. 48 min. 26 sec. from Paris, 24 min. | 
before time. The temperature of the feed water | 
rose to 120 deg. C 

The 9.9 a.m. from Nancy was worked by 4-8-2 
engine No. 241-040. The blowing-off point of the 
engines of this class varies. At the present time, | 
No. 241-040 blows off at 17 hectopiezes (246 Ib. 
per square inch). In due course, working pressure 
will presumably be raised to 20 hpz., which is that 


—_ 


| after km. 83 was put back again. 


the result that uphill work even faster than usual 
became possible. 

Engine No. 3-1288 on the 10 a.m. train to Calais 
had on one occasion 395 tons behind the tender 

The gradients of the Paris—Calais line of the 
Nord have often been described, so it will be suffi 
cient to recall the principal ascents and descents 
which, taking the nearest kilometre posts, average as 
follows: between 7-27, 1 in 230 up; 28-48, 1 in 
220 down ; 51-86, 1 in 370 up; 87-120, 1 in 390 
down; 233-238, 1 in 135 up; 238-244, 1 im 
140 down ; 268-277, | in 128 up; 279-290, 1 in 
128 down. 

Post 1 was passed in 2 min. | sec. and post 
7 in 5 min. 52 sec. at about 72 m.p.h. Km. 7-27 
took 10 min. 47 sec. (69 m.p.h.); the last seven ot 
these were run in 3 min. 43 sec. (70 m.p.h.). The 
27th km. took 32: sec. (69-4 m.p.h.). Post 27 
(just over 164 miles) was passed in 16 min. 40 se 
from the start. 

Downhill to Creil it was necessary to go slow so 
as to avoid a too early passage through that station. 
and post 51 (314 miles from Paris) was passed in 
31 min. 56 sec. at 50 m.p.h. 

From post 51 to Gannes summit at post 86 th 
engine made a very remarkable sustained effort 
the whole distance, about 21} miles, being run u 
3 seconds under 18 min. (72-6 m.p.h.). The last 
20 km., which are the steepest—averaging | im 
280—were run in 10 min. 2 sec. (74-3 m.p.h.). ‘The 
steepest length near the summit of the incline 1s 
between posts 81 and 83, where the gradient is 
exactly 1 in 2514. The 82nd km. and 83rd km 
were each run in exactly 30 sec. (74-5 m.p.h.). 

To achieve this the ascent was started with steam 


| cut off in all four cylinders at 63 per cent. of the 


stroke. When full speed had been reached th 
high-pressure cut-off was reduced to 55 and then 
to 52. Before km. 81 it was advanced to 60, and 
The regulator 
was wide open all the time, and it need hardly b 
added that the boiler steamed admirably. Th 
horse-power for the 82nd km. and 83rd km. works 
out at 2,800. 

In this way post 86 (53} miles) was passed im 
49 min. 53 sec. from the start, in spite of a descent 
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to Creil that could without much difficulty have 
been made 2} min. faster. 

Another very slow descent was made to Longueau 
and the service slack at Amiens was made slower | 


9th km. took 31 sec., but km. 13-18 all took about 
33 sec. Speed rose rapidly on the mile of level at 
Goussainville, and the 22nd km. and 23rd km., both 


than usual, so that by the time post 135 (about|on a gradient of 1 in 200, were run in 304 sec. 


84 miles) was passed, the last 49 km. (30} miles) 
had oceupied 32 min. 8 sec. Fast ranning down the 
Somme Valley took the train past Abbeville (109 
miles) in 103 min. 35 sec., and Etaples (140} miles) 
was reached in 132 min. 33 sec. (133 min. allowed). 

A pusher behind for a few hundred yards gave the 
train a good start from Etaples, so that post 228, 
about a mile up | in 320 on a curve, was passed in 
2 min. 20 sec., and with steam cut off at 65 and 
63 per cent., speed rose to 63 m.p.h. up the ascent 
of about 1 in 500, which continues to post 233. 
Here the gradient steepens to about 1 in 135 
average) as far as a point near post 238. The | 
237th km. (all up | in 132) and the 238th km. were | 
each run in 38 sec. (58-8 m.p.h.). Km. 233 to| 
km. 238 took 3 min. 5 sec. (60-4 m.p.h.). 

The final ascent from post 268 to Caffiers summit, 
a little beyond post 277, was begun at 75 m.p.h. 
Except for a few hundred yards at Marquise, the 
gradient is continuous | in 125. The 9 km. 
(5-6 miles) were run in 5 min. 13 sec. (64-3 m.p.h.) 
and the 277th km. took 39: sec. (57 m.p.h.). 
summit, 31} miles from Etaples, was passed in 
32 min. Caffiers is 285 ft. above Etaples, but if 
the total vertical ascent is computed it is found 
that the train had been raised 580 ft. since leaving 
Etaples. Speed also has to be reduced to pass over 
the curves at Boulogne. Calais Pier was reached 
punctually in 49 min. 44 sec. from Etaples (433 
miles), the last 3} miles occupying no less than 
9min. Twenty-eight tons of water had been used. 
If the fuel was able to evaporate eight times its own 
weight of water, the fuel consumption would work 
out at about 44 lb. per mile. 

For the return journey with the ‘‘ Golden Arrow ”’ 
(2.30 p.m. from Calais) No. 3-1282 had 495 tons 
behind the tender. 

Eleven kilometres from post 290 all up 1 in 125 
except for a few hundred yards past Fréthun 
occupied 8 min. 22 sec. (48-9 m.p.h.), and speed 
was 45 m.p.h. at the summit. The train being 
punctual, no further hard running could be done 
before Amiens (103 miles) passed in 104 min. 
30 see. 

Between posts 120 and 104 the gradient averages 
| in 345 up. This length took 9 min. 20 sec. 
(63-9 m.p.h.), but the short descent from La Faloise 
raised the speed to 70 m.p.h. It then fell just 
below 68 m.p.h., but cut-off in the high-pressure 
cylinders was increased, and 70 m.p.h. was again 
reached before the piece of level line from post 94 
to post 91. Here speed rose to 75 m.p.h., and the 
+ km. to post 87, all up 1 in 250 except for a very 
slight easing after post 88, were run, respectively, in 
30 sec., 30: sec., 302 sec., and 30:4 sec. The last 
is equal to 72-6 m.p.h. The horse-power for the 
4 km. (91-87) works out, by the Paris—Orleans 
Company's formula, at 2,800. Delays prevented 
the rest of this run from providing anything of 
interest. 

No. 3-1290, on the 9.15 a.m. train for Aulnoye 
and Brussels, had on one occasion eight vehicles 
weighing 297 tons behind the tender. This engine, 
besides having a larger superheater than most of the 
other engines of the class, is equipped with a 
modified A.C.F.I. feed-heater, similar to that of 
Est engine 3237. 

A remarkably fast start was made from one of 
the platforms near the middle of the station. 
Post 1 was passed in 1 min. 45 sec., and post 7 in 
5 min. 29 sec. (This is exactly the time taken by 
the fastest train on the Nord in the year 1902 
on a day when a special effort was being made. 
There was for part of that year a train timed to 
tun from Paris to Amiens, 81 miles, in 81 min. 
On the day in question the run was completed in 
73 min. 33 sec. in spite of a loss of fully 2 min. 
trom a slack due to relaying. The engine was a 
4-4-2 four-cylinder compound, No. 2-645, and the 
load behind the tender 171 tons. At that time 
St. Denis (km. 6) was passed at full speed, while at 
the present time a slight reduction of speed is made, 
So this year’s start was a little the faster of the 
two.) 











Caftiers | : 


and 31 sec., respectively. The curve at Louvres 
brought the apparent time for the 24th km. to 
312 sec., and then the last 3 km. to post 27 occupied 
302 sec., 313 sec. and 31} sec., the last being equal 
to 71-6 m.p.h. (The 26th km., which is on a 
curve of 50 chains, usually takes rather longer 
than the 27th km. which is straight.) The 
20 km. from post 7 had occupied 10 min. 39 sec., 
which gives an average speed of exactly 70 m.p.h. 

The 28th km. was run in 31 sec., and then the 
downhill stretch to post 48 took 11 min. 4 sec. 
(67-3 m.p.h.), so that post 51, after the slack 
through Creil, was passed in the unusual time of 
29 min. 35 sec. from the start (314 miles). 

At this point the Brussels line diverges from the 
Calais line. It is nearly level to post 128, then 
rises at 1 in 350 to post 146, and falls at 1 in 330 
nearly as far as St. Quentin (153 km. = 95 miles). 
Thence it undulates with a rising tendency to 
post 163, which is at the foot of a bank 14 km. long. 
Up this bank the gradient is mostly 1 in 200, but 
a number of easier pieces reduce the average | 
From post 177 onwards, there | 


gradient to 1 in 250. 
are gentle undulations. 

As far as post 128 speed kept between 70 m.p.h. 
and 75 m.p.h., except for a reduction in a place | 
where the line had been flooded. 

As there was plenty of time, speed was allowed | 
to fall below 50 m.p.h. at post 146, but from here | 
hard running was resumed. St. Quentin was 
passed at 75 m.p.h., and speed remained about this | 
point up to post 163, where the bank begins. Once | 
on the bank, the high-pressure cut off was gradually 
advanced from 40 to 50, and the whole 14 km. were | 


an advantage over the latter because they are 
already in motion when they uncover or cover up 
the steam ports, so that their action is sharper. 

Experiments with simple engines designed on 
these lines have not proceeded far at the time of 
writing. Meanwhile, it has been arranged for the 
Nord to take over from the Paris-Orleans Company 
20 of the latter company’s 4-6-2 engines, which are 
to be rebuilt similarly to Nos. 3702-3721. 

In conclusion, most sincere thanks are offered to 
the authorities of the Paris—Orleans, Est and Nord 
Companies for their never-failing kindness in giving 
facilities for the investigation of their engines, and 
to the inspectors and engine-crews who al! did their 
utmost to assist these investigations. 








LETTERS TO THE EDITOR. 


WORKSHOP ORGANISATION AND 
MANAGEMENT. 


To THE EpitrorR oF ENGINEERING. 


Sir,—I have read with considerable interest the 
article by Mr. Elbourne on ‘* Workshop Organisation and 
Management,”’ in your issue of May 11, page 547, &c. 

I think he is quite wrong in the analysis of the work 


jhe apportions to the chief engineer and the works 


manager. Failing there being no works director, it 
comes under, and is responsible directly to the resident 
director. 

Again, I do not agree with Mr. Elbourne in placing 
‘“ Special Tool Designing ’’ under the works manager. 
This surely must fall under the classification of chief 
engineer, if he functions as most chief engineers do. 

I disagree most of all with Mr. Elbourne in the 
classification of the purchasing and storekeeping to come 
under the works manager. Obviously, this is in- 
correct. Both these departments are part and parcel 
and come under the control of either the chief account- 


run in one-fifth of a second over 7 minutes (74-5 | ant or the secretary of any modern organisation. 


m.p.h.). 

With all the time lost by the delay where the | 
line had been flooded, and by deliberately slow | 
running before St. Quentin, post 177, 110 miles from 
Paris, was passed in 97 min. 44 sec., and after this 
it was only a question of filling out the time for 
the rest of the way to Aulnoye, 134 miles from | 
Paris, which was eventually reached in 124 min. | 
5 sec. (126 min. allowed). 

The return train, 2.10 p.m. from Jeumont, is 
given 46 min. for the 46} miles from Maubeuge to | 
St. Quentin, and 92 min. for the final run to Paris, 
95 miles. The engine was the same. The train, | 


It is to be regretted that Mr. Elbourne’s ideas will 
have such a wide publicity through your paper, and 
I am quite certain that the majority of engineers in 
executive positions will say that the designation, as 
given, is absolutely obsolete. 

Yours faithfully, 
H. EK. Harris, M.1.Mech.E. 

Milverton, 

Windsor-road, Oldham. 

May 11, 1934. 


To THE Epiror or ENGINEERING. 
Sir,—Mr. Harris’s criticism is distinctly  inter- 
esting and indicates the importance of this subject 


composed of eight vehicles, weighed 337 tons behind | being ventilated. The difficulty always in these 
the tender. | matters is that the capacity of individuals holding posts 


From Maubeuge, the first 404 miles to post 163) 


were run in 38 min. 23 sec., but an adverse signal | range of responsibilities not being comparable. 


of similar title varies so much as to result in their 
There 


just outside St. Quentin made the arrival 1 min.| are, for instance, works managers in plenty who are 


11 sec. late. 
A speed of 60 m.p.h. was just reached at post 146, 
4} miles from St. Quentin up 1 in 333. Thence 


| little more than chief foremen, while other works 


managers might reasonably be called general managers, 
so wide are their functions. 
As to the particular point raised in regard to “ special 


92 km. (nearly 57} miles) to post 54 occupied | , 9) designing,” there may be a misunderstanding here 


50 min. 6 sec., in spite of a slack costing 3 min.,| o¢ what is meant. 


| . 9 s 
“‘ Special tools” include all tools, 


past the place where the line had been flooded. | jigs and fixtures peculiar to the production of any 
Km. 48-28 up Survilliers bank took 11 min. 30 sec.| component or assembly, as distinct from “ standard 
(64-8 m.p.h.), and Paris was reached in 90 min. | tools,” presumably bought outside. The designing of 
52 sec. from St. Quentin. Twenty tons of water| special tools, in this sense, needs to be intimately 


had been used from Jeumont (147} miles). associated with process planning, and lies outside the 
| experience of the ordinary drawing office. This is not 


It has already been remarked that some French | to say that in a given case special tool designing should 
engineers hold the view that the best way of obtain-| not be under the chief engineer. 
ing locomotives of increased power is to abandon | Referring to “ purchasing,” mention was actually 
the compound principle and design an improved | made in the article to the possibility of this being 
simple locomotive. Various new designs of simple | under the office manager. All the same, why purchas- 
locomotive are therefore making their appearance, | ing and storekeeping should be considered by your 


some of them on the Nord. The State Railway | ©orrespondent to be the peculiar province of a non- 
a ~ | technical executive I fail to see. The safest answer is 


already ona e three-cylinder simple ap arn probably to be found in collaboration between the 
but the Nord pe beginning its investigations with works manager (and/or possibly the chief engineer) 
two-cylinder engines. | and the office manager. 

It is recognised that if the steam is to be greatly, As I read Mr. Harris’s letter, he would reserve 
expanded, it must be so highly superheated to pre-| entirely to the higher management the functions that 
vent sluggishness and an increase of back pressure, | I tentatively apportioned between the chief engineer 
that no trace of moisture is found in it at the|and the works manager. There can hardly be any 
end of the expansion stage. It is also recognised | question that the higher management (whether 


, : , : | designated by the terms he uses or some other) must 
that all valve-gears of ordinary type have far too always, in the last resort, be responsible for the work 


long periods of compression with the short periods |of those under their control. The degree to which 
of admission that must be employed. The Nord is | authority can wisely be delegated is one, therefore, for 
experimenting with a rotary cam arrangément)| decision according to the circumstances of each business. 
which gives a very short compression under all) [f administration in industry is to reach its optimum 
conditions. The valves are of the piston-type, not| level there must be increasing delegation of authority, 
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subject always to the fitness of those to be trusted and 
to proper safeguards against errors of judgment on 
larger issues. 

It is a condition of this development that engineers 
should be trained in the fundamentals and technique 
of industrial administration. It is, I believe, the case 
on the big liners, for instance, that the engineers, down 
it may be to the seventh, hold chief engineers’ certi- 
ficates. 
engineers and all works managers should hold general 
manager's “ certificates,” using the term as a symbol 
only. 

1 venture to think that if Mr. Harris will consider 
the matter afresh he will find that my ideas are hardly 
‘absolutely obsolete,” but rather ones that 
become freed from tradition and the inferiority complex 
in matters administrative of the majority of engineers, 
and further that they are in line with accepted practice 
in some of the most efficient organisations. 

E. T. ELBouRNE. 


47-51, King William-street, E.C.4. 
May 14, 1934. 








HIGH-SPEED EIGHT-CYLINDER 
GANZ-JENDRASSIK ENGINE. 


Tue Ganz-Jendrassik engines manufactured by 
Messrs. Ganz and Company, of Budapest, are an interest- 
ing digression from the general trend of design, and 
incorporate a number of unusual features. The 
engine is produced in various sizes, with outputs up 
to 400 brake horse-power, all of the high-speed type. 
They are very widely used on the Continent for a 
variety of purposes, units being employed in the 
Polish Navy, while others are fitted to railcars in 
Hungary, Spain, Belgium, and the Netherlands. The 
120 "buses of the Budapest Corporation are now being 
converted to heavy oil fuel, and most of them are now 
fitted with these engines. 

The main features of the Ganz-Jendrassik system 
are the employment of a relatively large ante-chamber, 
an unusual arrangement for generating heat to facilitate 
starting from cold, a simple type of open nozzle with 


large diameter spray orifice, and a spring-operated | 


injection pump. Despite the use of an ante-chamber, 


the Ganz-Jendrassik engine cannot fitly be regarded | 


as belonging to this type, because it also retains features 
of the direct-injection engine. At present, sixteen 
sizes are being manufactured by Messrs. Ganz and 
Company, with power outputs ranging from 12 to 
410 brake horse-power. The design of the engines 
is such that a large number of identical parts can be 
employed in a whole range of models. The company 
build two, four, six and eight-cylinder engines of each 
type having, respectively, one, two, three and four- 
cylinder blocks of two cylinders each. The bore and 
stroke are the same in all these engines, and all parts, 
with the exception of the crankcase, the crankshaft, 
the camshaft and the various pump units, are identical. 
Incidentally, it is interesting to note that no other 
maker produces a light high-speed oil engine with 
eight cylinders. In spite of the employment of separate 
cylinder blocks, the engine weight approximates 
closely to the normal limits of modern high-speed 
units of similar size, which weigh on the average 
about 15 Ib. per brake horse-power. This is the more 
noteworthy as in Ganz-Jendrassik engines cast-iron 
pistons and special lubricating oil coolers are fitted. 
The engine illustrated in Figs. 3 to 7, on this page 
and on page 600, is an eight-cylinder model of a type 
extensively used on railcars. It has a cylinder bore of 
160 mm. (6°3 in.) and a piston stroke of 185 mm. (7-28 
in.). The speed is normally limited by the governor to 
1,000 r.p.m., when the output is 165 brake horse-power. 
It can, however, be run at higher speeds, and the 
output at 1,200 r.p.m. is 200 brake horse-power. The 
four cylinder blocks have detachable heads with large 
water passages, which communicate with the water 
jackets around the cylinders. The heads contain 
one inlet and one exhaust valve for each cylinder. 
The valves are all arranged vertically, and on one side 
of the centre plane of the cylinder blocks, as shown 
in Fig. 4, and are operated in the usual manner by | 
pushrods and rockers off the camshaft in the crankcase. 
Tappets with roller cam followers are employed, and 
the entire valve mechanism is enclosed. The inlet 
and exhaust passages are both on the same side. The 
inlet ports of each block have a common induction 
pipe with oil-moistened wire-mesh air cleaners, as 
shown in Figs. 3 and 4, The crankshaft is supported 
in five bronze-backed white-metal bearings in the 
detachable lower section of the cast-iron crankcase, 
as shown in Fig. 3. To facilitate adjustment for wear, 
shims are fitted between the bearing halves. The 
tiywheel is keyed on the tapered end of the shaft, and 
immediately behind it, within the timing-gear casing 
between the flywheel and the rear bearing, is fitted 
the camshaft driving gear. The latter also drives 


I would hope to see the day when all chief 


have | 
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and other components. The other end of the crank- 
shaft carries a friction-type vibration damper, as 
shown in Fig. 3, and between this and the bearing, 
a helical gear, which drives the perpendicular shaft 
of a vane-type lubrication pump fitted externally 
on the crankcase. The die-forged steel connecting 
rods are of the usual I-section, and their divided lower 
ends are fitted with the same type of bearing as the 
crankshaft, while the small ends are fitted with bronze 
bushes. The cast-iron pistons carry four compression 
rings above and one oil-scraper ring below the gudgeon 
pins, which are secured by screws. A feature on all 
Ganz-Jendrassik oil engines is the cooling of the 
pistons by jets of lubricating oil squirted out from 
nozzles on the top end of the connecting rods. 

The lubricating oil is contained in the crankcase, 
which is deepest at the forward end of the engine, where 
the lubricating pump is located. The suction pipe of 
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the latter extends horizontally into the sump just 
above its bottom, and is surrounded by a wire strainer, 
which prevents major impurities from entering the 
circuit. The arrangement will be clear from Fig. 3. 
The pump circulates the oil through an external filter 
| mounted on the engine between the first and second 
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engines, effects a materially different process of com. 
bustion, because a considerable quantity of the injected 
fuel traverses the ante-chamber more or less solidly 
without becoming effectively mixed with air, and passes 
through the central orifice into the cylinder. Here jt 
impinges with great force on the small raised boss 
of the piston, and the impact causes the fuel particles 
to break up into finer particles, which bounce of 
and disperse in all directions into the highly-compressed 
air in the piston cavity surrounding the boss, where 
the charge is instantly ignited. In the meantime, 
the finely-atomised outer coat of the fuel-spray cone, 
which does not pass through the central orifice, has 
instantly started burning within the ante-chamber 
where, in the presence of an ample supply of air and 
in relation to the charge in the cylinder, a more rapid 
increase of pressure takes place, so that jets of flame 
| are forced out through all the orifices into the cylinder, 











Here they meet the radial flame jets spreading out 
from the boss on the piston practically at right angles 
| Thus, while in normal ante-chamber engines a super- 
rich mixture, burning relatively slowly, is expelled 
|from the ante-chamber, which then burns fully out 
lin the cylinder, in the Ganz-Jendrassik system two 
| separate combustion centres, each burning in approxi- 
mately the right proportion of air, exist. The special 
arrangement described secures the requisite throttling 
of the pressure rise within the working cylinder, which 
is desirable in order to prevent a too-sudden shock 
on the working parts, while ensuring an equally com- 
plete degree of combustion of the fuel in low-speed as in 
high-speed ranges. The maximum working pressure 
in Ganz-Jendrassik engines generally does not rise 
|above 570 lb. per square inch, while the maximum 
}mean effective working pressures lie between 85 |b. 
jand 100 Ib. per square inch. The compression ratio 
employed is 13 to 1, and the compression pressure 
|amounts usually to about 425 lb. per square inch. 

| As has already been mentioned, open nozzles are 








| cylinder block on the left side of the engine, looking | employed. The spray orifices exceed 1 mm. in diameter, 


forward from flywheel end. Thence it passes through | 
a pipe inside a horizontal cylinder through which 
cooling water, impelled by the circulation pump, 
| constantly circulates. After leaving the cooler, the | 
oil is conducted to the main and camshaft bearings, 
and thence through bores in the crankshaft to the 
connecting-rod journals. Finally, it passes up pipes 
fastened on the connecting rods to the small end 
bearings passing out thence through the nozzles 
mentioned to spray the piston heads. The injection | 
pump, which is fitted on the right-hand side of the 
engine, is included in the lubrication circuit and its | 
working parts are kept submerged in lubricant. To | 
prevent too high pressures from building up when the | 
engine is started from cold, the lubrication line is pro- 
vided with relief valves. One of these short-circuits 
the oil cooler. A safety valve is also fitted on the filter 
so that oil can pass straight through to the bearings | 
in the event of the filter becoming clogged. 

The injection pump is driven by the upper of the two | 
auxiliary drives on the right-hand side of the engine, | 
while the lower auxiliary drive serves for the governor 
and the water-circulation pump. There is ample | 
room for connecting up further components, such as | 
dynamos, air compressors, or vacuum pumps. The 
ante-chamber is of cylindrical form and is located | 
virtually in the flat cylinder head on one side of the 
longitudinal central plane in order to leave room on | 
the other side for the valves. As shown in Fig. 4, 
the injection nozzle projects into the ante-chamber 
from the top, and the spray is injected vertically 
downwards. The bottom of the chamber is closed, | 
but is provided with a number of orifices around its | 
periphery communicating with the combustion space 
in the cylinder underneath, and with a single large 
orifice in the centre. The piston tops are dished, | 
and immediately beneath the large central orifice | 
they each have a small circular boss. This arrange- | 


| sponding seat in the ante-chamber. 


so that only gross neglect of the pump and its com- 
ponents, especially of the fuel filter, can lead to defective 
working or clogging. One of the nozzles is illustrated 
in Fig. 7, and it will be seen that it consists of an outer 
shell with a conical end, registering with a corre 
The spray jet is 
held in place by the valve seat. The valve opens 
downwards and serves merely as a check valve. The 
spring is located inside a short tube in the centre of a 
distance-piece, the latter being held by a second 
distance-piece above it, on to which the plug carrying 
the fuel-pipe nipple is screwed. A nozzle of this type 
can only be effective if the injection pressure be inde- 
pendent of the engine and pump speeds, and, as already 
stated, the actual fuel discharge is effected by spring 
injection, a coil spring being compressed and released 
by a snap-off cam. The pump is shown in Figs. 5 
and 6, the former view showing the control, and the 
latter a section through one of the plungers. It will 
be observed from Fig. 6 that there is a horizontal lever 
below each plunger, one end of which rocks on a ball- 
headed pin, while the other is in contact with the 
snap-off cam. The lever is slotted in the centre and 
carries a roller with a flat on its upper surface th 
lever being held against the cam and pin by a strong 
spring with a cap bearing on the under-side of th 
roller. A tappet below the plunger rests on the flat 
upper side, being held down by the plunger spring. 


| The plunger is hollow for part of its length, the hol 


being closed by a valve at the top, and communicating 
by passages about half-way down the plunger with 
the suction space. 

The action of the pump is as follows: In Fig. 6 
the cam is shown in the position immediately befor 
injection, and a moment later it leaves the rocking 
lever, which is immediately forced up by the spring 
below it. The valve on top of the plunger is clos 1 
and the fuel in the space above is delivered to th: 


two external auxiliary shafts for the injection pump| ment, compared with that of normal ante-chamber | nozzle. The stroke is limited by the collar on the 








| 
| 
. 








om.- 
ted 
idly 
Ses 
e it 
MOSS 
les 
off 
sed 
ere 


ne, 
las 
ber 

nd 
vid 
me 
er, 








NOP rns vena — 


ENGINEERING. 


607 





MAY 25, 1934.] 





tappet coming into contact with the bush above it. | 
The quantity of fuel delivered is regulated by increasing 
or decreasing the stroke of the plunger, this being 
effected by varying the height of the fulcrum pin. 
It will be observed from Fig. 6 that the upper end of 
this pin bears on a wedge block, the upper faces of the 
block bearing against a corresponding tapered piece 
carried on a screw tapped into the pump casing, so 
that each stroke can be adjusted individually if required. 
\s shown in Fig. 5, the wedge blocks are carried on a 
horizontal shaft coupled by a rocking lever to the 
governor rod. Means are provided for adjusting the 
tension of the main injection springs, the normal 
injection pressure being 2,130 lb. per square inch. 

As already mentioned, an unusual arrangement is 
employed for generating the heat necessary to start 
up from cold, and this is one of the most interesting 
features of the engine, no heating plugs being employed. 


It is a well-known physical fact that gases allowed to | 
stream into a vacuum experience a rise in temperature, | 
which is quite considerable, and this phenomenon is | 


made use of to preheat the first air drawn into the 
engine upon being started from the cold state. For 
this purpose, the camshaft is provided with a triple 
set of cams for the inlet valves. The cams can be 
brought into operation successively by sliding the 
camshaft axially. The first set of cams keeps the inlet 
valves open so that the crankshaft can be turned 
by hand or electric motor, whereupon the second set 
of cams is slid into the working position. These keep 
the valves closed until the suction stroke is almost 
completed, so that a powerful vacuum is generated in 
the cylinder. Upon the valve now opening, air is 
forced in under atmospheric pressure and fills up the 
cylinder, its temperature being raised to between 
80 deg. C. and 100 deg. C. The heat thus created is 
sufficient to counteract the unavoidable heat losses 
due to the cold cylinder and ante-chamber walls. 
This preheating process has proved very efficacious 
and has withstood the severest tests. Even in cold 


winters the engines of railcars and ‘buses have | 
The third set of | 
cams is the normal working set, which is brought into | 


invariably responded immediately. 


operation when the engine is warm. The cams on the 


slidable camshaft are separately machined and secured | 


on the shaft on account of the intricate form of the 
triple inlet-valve cams. The camshaft is retained in 
its normal working position by the pressure of a coil 
spring between its rear end and the timing-case cover, 
as shown in Fig. 3. On some engines, lever systems, 


and on others crank-operated screws, are employed to | ; aevage 
| existing specifications as covering 60,000 to 72,000 Ib. | 


push the camshaft against the pressure of the end- 


| Mild Steel Plates (A10-33T). 


TENTATIVE SPECIFICATIONS FOR 
STEEL FOR BRIDGES, BUILD- 
INGS, AND MILD-STEEL PLATES. 


In accordance with its practice of issuing for one or 
more years tentative standards for the purpose of 
eliciting criticisms and suggestions, with a view to 
revision before a standard receives formal approval, 
the American Society for Testing Materials has recently 
approved the publication of three new tentative speci- 
fications, namely, TJ'entative Specifications for Steel for 
Bridges (A7-33T); Tentative Specifications for Steel for 
Buildings (A9-33T); and Tentative Specifications for 


The tentative specification (A140-32T), which was 
issued in 1932, standardising requirements for a con- 
structional steel not usually carried in stock, but 
occasionally specified for special work of a heavy 
character greater than the standard structural grade, 
is now withdrawn. 
| ‘The two new specifications for bridge and for building 
| steel call for a 60,000 lb. to 72,000 lb. per square inch 
| tensile grade of steel, this being the grade which was 
| called for in the specification referred to above as now 
| being withdrawn. When the latter was issued, it was 
| expected that it would eventually supersede the exist- 
ing standard specifications for bridge and building steel. 
|This idea, however, met with some objection, more 
| particularly with regard to the elimination of a speci- 
| fication for a 55,000-65,000 Ib. per square inch tensile 
| strength of steel, the elimination of bessemer steel for 
| certain purposes, and the close restrictions on sulphur 


Steel for buildings has to be made by one or more of the 
open-hearth, electric-furnace or acid-bessemer pro- 
cesses; but steel for plates and shapes over 47, in. in 
thickness, which are to be punched, are to be made by 
either, or both, the open-hearth or electric-furnace 
processes. 

In the 1932 specification the clause referring to 
analyses made by the purchaser read as follows: ‘“* The 
phosphorus and sulphur content thus determined shall 
not exceed that specified in Section 3 by more than 
25 per cent.’”’ This clause is repeated in the new 
specification for bridge steel (A7-33T) and in the new 
specification for mild steel plates (A10-33T), but in the 
new specification for building steel (A9-33T), and in 
order to meet the objections previously referred to, no 
limit of the sulphur content has been specified ; it has 
nevertheless to be determined from a ladle analysis of 
each melt and included in the report of chemical com- 
position made to the purchaser. 

The specifications, both for bridge and building 
steel, require base plates over 2 in. in thickness for 
bearing purposes to be of open-hearth or electric- 
furnace steel containing 0-20 to 0-35 per cent. carbon. 

All three specifications differ from that of 1932 in the 
number of tests required. The earlier specification 
called for one bend test and one tension test from each 
melt, except that if the finished material from one melt 
differed $ in. or more in thickness, one bend and one 
tension test had to be made from both the thickest 
and the thinnest material rolled. The new specifica- 
tions require two tension and two bend tests from each 
melt, unless the finished material from a melt is less 





leontent. As a result, it was decided to revise the 
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than 30 tons, when one tension and one bend test will 
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Thickness of Material. 1932. 1933. 1933. 1933. 
| Structural Medium Steel. Bridge Steel. 
a ; aA - Building Mild Steel 
| Plates, Shapes | Eyebar Flats, | Plates, Shapes | Eyebar Flats, Steel. Plates. 
| and Bars. Unannealed. and Bars. Unannealed. 
| Up to }? in., inclusive .. as 1 | 1} t 1 1 Flat on itself. 
| Over ? in. to 1 in., inclusive | 1} | 2 1 2 14 4 4 
| Over 1 in. to 14 in., inclusive | 2 | 3 1} 3 2 
Over 1} in. to 2 in., inclusive | 23 4 24 4 2¢ 2 
| Over 2 in. to 24 in., inclustve 3 4 — - - 
Over 2 in. _ oe -- _ 3 | 4h 3 24 
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be sufficient. If, however, finished material from one 


spring into the decompression and the starting position. | per square inch steel, and to issue a new specification | melt differs § in. or more in thickness, one tension and 
The engines are started up by a compressed-air | covering the softer grade. It is expected that the new | one bend test is to be made from both the thickest 
motor, closely resembling an electric motor in appear- | specifications will, in the regular course of the Society’s | and thinnest material rolled, regardless of the weight 


ance, which is geared to the flywheel ring through a 
retractable pinion in the usual way. The engine illus- 
trated in Figs. 1 and 2, page 600, is a somewhat smaller 
model developing 110 brake horse-power at 1,650 r.p.m., 
employed on rail-car work in Belgium, but the external 
appearance closely resembles that of the units described. 
The most noticeable difference is that the fuel pump 
is located in a somewhat higher position. Fuel con- 
sumption, torque, and output curves for the 165-h.p. 
model are given in Fig. 8. These curves are self- 
explanatory. 








BripGe Over THE TiBER.—A new bridge over the 
Tiber in Rome, near Ponte Milvio, is shortly to be 
inaugurated, The bridge will carry over the river two 
old consular roads of the Empire, the Via Flaminia, and 
the Via Cassia, which join into one a short distance away. 
The new highway, which will form a striking entrance to 
the City, will continue through Rome and end in the 
Via Appia. 

Movine Forms ror Concrete ConsTrucTion.—In a 
paper presented to the Institution of Mechanical Engineers, | 
in February, 1933, dealing with the handling and storing 
of grain, and reproduced in ENGINEERING, vol, cxxxv, 
pages 141 et seg (1933), Mr. H. H. Broughton gave some 
interesting information relative to the building of large | 
granaries of reinforced concrete constructed by means | 
of moving forms. Mr. Broughton has now extended | 
that information to apply more generally in a paper | 
published by The Reinforced Concrete Association, 
Limited, 20, Dartmouth-street, 8.W.1, under the title | 
“Moving Forms for Concrete Construction.’’ The | 
paper contains numerous illustrations and diagrams 
detailing the operations of building by this method, and 
actual construction costs are given which demonstrate | 
its economy. One of the examples quoted shows, in par- 
ticular, that:the;method is applicable to very complicated | 
structures as the plan of the building concerned was varied 
at three different floor levels. This building reached a | 
height of 187 ft. in only 29} days, during which time 7,740 
cub. yards of concrete and 1,009 tons of steel reinforce- 
ment were put in place. As the adoption of moving 
forms instead of fixed shuttering becomes economical | 
for buildings exceeding 30 ft. in height, Mr. Broughton | 
suggests that the method lends itself particularly well to | 
the many-storied buildings for offices and flats now | 
coming into general use. Copies of the paper can be | 
obtained from The Reinforced Concrete Association, 
ut a net cost of 2s. 6d. each. | 








| procedure, be adopted as standard to replace the exist- | represented. This requirement is identical in all three 
ing standards. | specifications. 

In the two new specifications for steel for bridges and| In all three specifications the test specimens are 
steel for buildings the required yield point is 0-5 by | required to stand being bent cold through 180 deg. 
the tensile strength (60,000 to 72,000 lb. per square | without cracking on the outside of the bend, around a 
inch), but in no case less than 33,000 lb. per square | pin, the diameter of which must have a certain relation 
inch. This is the same as the tentative specification | to the thickness of the specimen. The value of this 
of 1932, but may be compared with existing standard | ratio, as compared with the 1932 specification, is shown 
specifications which require a yield point of 30,000 Ib. | in the Table above. 
per square inch. The new specification for bridge steel| The new tentative specification for mild steel plates 
also includes unannealed eyebar flats of 67,000 to 82,000 | (Al0-33T) is in general comparable to the existing 
lb. per square inch tensile strength, for which the | standard specifications for structural steel, i.c., A7-33 
minimum yield point must be 36,000 lb. per square | for bridge steel and A9-33 for building steel. The ten- 
inch. When, however, finished eyebars are subject to | sile strength is 55,000 to 65,000 lb. per square inch, yield 
full-sized tests, the minimum tensile strength is reduced | point 0-5 by tensile strength, but not less than 30,000 lb. 
to 60,000 lb. per square inch, and the minimum yield | : . 1,500,000 
point to 33,000 Ib. per square inch. | per square inch and elongation Sanslle chvenath per 

The minimum per cent. elongation remains as in the | cent, in 8 in. The chemical properties are the same 
i.e. _12500,000 i. 8in. That | 8 Previously specified, and, therefore, as those in the 

’ Tensile strength |new specification for bridge steel. Flat rolled steel 

1,400,000 ;*; in. and under need not be subjected to tension tests. 
Tensile strength P** | The steel has to be made by either or both of the open- 
hearth or electric-furnace processes. 





1932 specification, 





for building steel now becomes 


cent. in 8 in. 

The new specifications for bridge and building steel | 
exempt from tensile test flat rolled bars 4, in. and 
under in thickness, shapes less than 1 sq. in. in cross- 
section and bars, other than flats, less than $ in. in 
thickness or diameter. 

The chemical composition for bridge steel is the same 
as in the 1932 specification and is as follows :— 








Tue InstiTuTiIon oF Civit. ENeingERs.—The Council 
of the Institution of Civil Engineers have awarded a 
Charles Hawksley Prize of 1501. for 1934 to Mr, H. G. 
| Cousins, B.Sc., A.M.Inst.C.E., for his design of an 
aerodrome. The Prize is awarded for the best design 
of an a structure combining artistic merit 
with excellence of constructional design, and the com- 


P — max. per emir 0-06 petition is open to students and associate members of 
Basic ea nite ves sea 0-04 the Institution under thirty years of age. 

Sulphur MAE. per cent. ifi a. see 0°06 ScHIFFBAUTECHNISCHE GESELLSCHAFT.—The Schiff- 

Copper, when copper is specified, min» | | | bautechnische Gesellschaft is holding its thirteenth 


per cent. ... : oes eee 
The chemical composition of building steel has been 
altered, and now is :— 


| Summer Meeting from the 23rd to the 26th instant, the 

jitinerary being Berlin-Hamburg-Heligoland-Bremen. 

| Among features of special interest are visits to the 

' = shipbuilding laboratories of the Technischen Staats- 

a at. aioe 0-10 | lehranstalten, Hamburg, and to the yard of Messrs. 

am tri a : Blohm and Voss. Receptions are being held by the Burgo- 

re gs epee = ee Bae la masters and Senators of Hamburg and Bremen, while 

—_— er cent Ppe - . "9-20 it is noteworthy that the m.s. Konigin-Luise is making 

ap hg ari eee her first trip to Heligoland. The address of the society 

The steel for bridges has to be made by either, or | is Schiffbautechnische Gesellschaft, Neuenburgerstrasse 8 
both, the open-hearth or electric-furnace processes, | Berlin, S.W.68. 
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LABOUR NOTES. 


A SECOND reading was given without a division in the 
House of Commons last week to the Cotton Manufac- 
turing Industry (Temporary Provisions) Bill. Under 
this measure, when it becomes law, legal effect will, on 
application to the Ministry of Labour by both parties, 
be given to mutual agreements relating to wage rates 
in the manufacturing section of the Lancashire cotton 
industry. Sir Henry Betterton, who moved the second 
reading, said that in the branch of industry with which 
the Bill was concerned the collective agreements were 
in process of disintegration, and if a state of chaos 
ensued it would be a disaster to the industry and the 
country. The position of the employer who wished 
to keep his agreements was hopelessly prejudiced if 
was subjected to undercutting or blacklegging. 
Under the first clause, where an agreement had been 
entered into, an application for an order must be 
made jointly by organisations representing 4 majority 
of the employers and operatives. The effect of an 
would to extend the wages agreement to 
employers who were not members of their appropriate 
organisation. The Bill was an experimental measure 
ind would remain in operation for three years. Agree- 
ments could be ended by three months’ notice from 
either side, and the Minister might take steps to revoke 
un order 


order be 


Mr. Arthur Greenwood said that for the first time he 
found himself in harmony with the Minister. The Bill 
dealt with a serious economic difficulty of over twelve 
years’ standing. There ought to be protection for 
good employers against bad employers who would not | 
play the game. Some steps should be taken to stop 
the degradation of the standard of life of the people, 
ind the undercutting of wage rates by the minority 
if employers against the desires of the majority. The 
Bill was an attempt to save collective bargaining from 
complete collapse in one of the most highly organised 
industries in the country 


Mr. Geoffrey Mander welcomed the Bill, the object 
of which was, he said, to free the majority from the 
exercised by obscurantist blackleg 
minorities. He hoped that this precedent would be 
extended to many other industries. Among the 
industries asking for this kind of legislation was the 
lock trade centred in his constituency. The Joint 
Industrial Council in the lock industry had for years 
been asking for these powers, to remove exactly the 
sume kind of difficulties as had been experienced in 
Lancashire. Certain employers, limited in number, 
undercut the agreed rate, and thereby did serious 
injury to their more honourable competitors. 


tyranny now 


Mr. H. G. Williams, the Unionist Member for South 
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only be given on definite conditions. With 


The 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed was 16-7 at April 23, 1934, as compared 





approximately 10,140,000 insured persons, aged 16 to 
64, in employment in Great Britain. 
more than a month before, and 638,000 more than a 
vear before 


At April 23, 1934, there were 1,729,242 persons on 
the registers of employment exchanges in Great Britain, 
who were out of a situation. 
a month before, and 341,572 less than a year before. 
The total included 1,416,849 men, 57,133 boys, 209,963 
women, and 45,297 girls. It was made up of 480,893 
insured persons with claims for insurance benefit, 
896,021 applicants for transitional payments, 200,116 
other insured persons not in receipt of benefit or transi- 
tional payments, and 152,212 uninsured persons. 
The number of boys and girls registered as wholly 
unemployed at April 23, 1934, was 21,047 


than at March 19, 1934. A temporary increase, due 


after Easter this year was considerably larger than 


first quarter of the year 1920. 


were 
»« 


There registered as unemployed in Great 
Britain, 232,364 men, 4,507 boys, 89,611 women and 
3,431 girls, who were on short time or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 329,913 was 17,291 more than a month 
before, but 197,505 less than a year before. It included 
284,387 insured persons with claims for insurance 
benefit, 21,806 applicants for transitional payments, 
and 23,720 persons not in receipt of benefit or transi- 
tional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 87,210 men, 77 boys, 1,743 women, and 
10 girls; these are largely employed in dock and 
harbour service. The total of 89,040 was 3,128 less 





Croydon, moved the rejection of the Bill, which he 
deseribed as the worst presented in modern times. It | 
would, he said, take away from a large number of | 
people, both employed and employers, any right to| 
determine the conditions under which they should | 

into contracts one with another. That was an | 
entirely new doctrine. The Bill sought to create an | 
industrial ring for the prices of labour. It represented | 
the end of progress in industry. It was going to make 
every manufacturer work on exactly the same lines as 
every other, and that was, he believed, a real challenge, 
which, if followed, was going to make things much more 
serious than was realised. It was a step towards the 
corporate State, with the domination of industry from 
Mr. Raikes, the Unionist Member for South 
east Essex, who seconded, said that he was not against 
® vast majority bemg able to impose its will on an 
intransigent minority, but he objected to the power 
which the Bill sought to give to a bare majority of 
51 per cent. to override a minority of 49 per cent. 


enter 


above 


In the further course of the debate, Mr. Hammersley, | 
the Unionist Member for Stockport, challenged the | 
accuracy of a statement made recently outside the 
House by Sir Walter Preston, which, he said, amounted 
to a charge of inefficiency against the industry and an 
accusation that a large proportion of the machinery in 
Lancashire was obsolete. That was a grave reflection | 
on the business ability of those engaged in it 


Sir Walter Preston repeated the statement in a 
contribution to the discussion on the Bill. The Lan 
cashire operative was, he said, the finest worker in the 
world; but he was hopelessly handicapped by old 
machinery, and could not possibly compete with Japan 
Given modern machinery, Lancashire could provide and 
market in India cotton goods at a lower price than 


Japan. Lancashire had not got the money to replace 
the machinery. Bankers and financiers would not take 
the risk. The money could only be obtained with | 


Government help. It was up to the Government to 





|} employees in various towns. 
| workpeople whose wages were reduced consisted of 





than a month before, and 10,362 less than a year before. 
It included 63,799 insured persons with claims for 
insurance benefit, 24,483 applicants for transitional 
payments, and 758 persons not in receipt of benefit or 
transitional payments. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 


rates of wages, reported to have come into operation | 


in April, resulted in an increase of about 10,950/. in 
the weekly full-time wages of 132,500 workpeople, and 
in a decrease of 3,200/. in those of 92,000 workpeople. 
The principal groups of workpeople whose wages were 
increased were tramway workers in provincial towns, 
coal miners in North Staffordshire, surface workers at 
coal mines in Scotland, male workers engaged in paint, 
colour and varnish making, ironstone miners and blast- 
furnacemen in Cleveland and Northamptonshire, 
hollow-ware workers, and certain classes of municipal 
The principal group of 


textile bleaching, dyeing, finishing, &c., 
Yorkshire, Lancashire, and Scotland. 


operatives in 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
April, was 36. In addition, 11 disputes which began 
before April were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in April (including workpeople thrown out 
of work at the establishments where the disputes 
occurred, though not themselves parties to the disputes) 
was about 10,700, and the aggregate duration of all 
disputes in April was about 71,000 working days. 


The agenda for the forthcoming 
Labour Conference contains the following seven formal 
items, viz. : The reduction of hours of work ; unemploy- 
ment insurance and relief for the unemployed ; alterna- 
tion of shifts in automatic sheet-glass works ; mainten- 


ance of acquired rights under invalidity, old age, and 
| . 


Ministry of Labour Gazette states that among 


This was 82,000 | 


This was 67,545 less than | 


| 
greater | 


to children reaching the school-leaving age, normally | 
occurs after the end of each school term; the increase | 


usual owing to the exceptionally high birth-rate in the } 


International | 


come forward with assistance, as in the case of the | widows’ and orphans’ insurance by migrant workers : 
Cunard and White Star Lines, but that assistance should 
up-to- 
date methods Lancashire could still make large profits. | 


revision of the Convention on workmen’s compensation 
for occupational diseases; underground employment 
of women in mines; and revision of the Convention 
lon the employment of women at night. In addition, 
the Conference will discuss the annual report of the 
| Director, the annual reports of Governments under 
Article 408 of the Treaty, and a report on the organisa 
| tion and co-ordination of national and international 
| public works. 


| Pointing out that there are several varieties of 
| asbestos containing various proportions of silicate of 
| magnesia, a writer in the Bulletin of the Industrial 
| Commissioner of New York State says that breathing 
ithe dust of this substance is bad for the health, just 
| as the breathing of almost any other foreign substance is 
deleterious. Workers who have to handle asbestos fibre 
or material should, it is stated, avoid as far as possibk 
breathing the dust, and employers should take care to 
have suitable ventilation in places where asbestos dust 
is generated. It is quite probable, the writer goes on 
| to say, that the disease resulting from the breathing of 
asbestos dust will be similar to that resulting from 
silica. If that be manufacturers or handlers of 
asbestos products might begin immediately, he 
suggests, to prevent trouble, because of the fact that. 
like silicosis, the disease can be prevented. There is, 
it is added, no cure. 


with 17-3 at March 19, 1934, and 21-3 at April 24, | 
1933. For males alone the percentage at April 23, 
1934, was 19-3, and for females 9-6. At March 19, | 
1934, the corresponding percentages were 20-1 and 
9-8, and at April 24, 1933, they were 24-3 and 13-2. 
It is estimated that at April 23, 1934, there were 


so, 


| According to the Division of Statistics and Informa 
|tion in the New York State Department of Labour, 
firms manufacturing metal products continued in 
March to add large numbers of workers to their forces, 
with employment and payrolls rising 5-6 per cent. and 
10-6 per cent., respectively, above the February levels 
| All divisions comprising the group, with the exception 
of automobile and automobile parts, showed gains in 
both employment and payrolls. [ron and steel con 
cerns showed an especially large gain, reporting firms 
adding 1,516 men to their forces. Substantial increases 
in working forces occurred in brass, copper and alu- 
minium, sheet metal and hardware, machinery and 
electrical apparatus, shipbuilding and ship-repairing, 
instruments and appliances, and railroad equipment 
and repair shops. Good-sized advances were noted also 
in firms manufacturing silverware and jewellery, fire 
arms, tools and cutlery, and cooking, heating and 
ventilating apparatus. Structural and architectural 
iron concerns were also employing more men than in 
February. A good number of automobile and auto 
mobile parts plants reported gains in employment, but 
large reductions in a few concerns caused the auto 
motive division to record a net decline. Payrolls, 
however, were slightly higher than in February. 


Mr. B. Gardner, of Manchester, and Mr. J. Bowman, of 
Newcastle-on-Tyne, having polled the largest number of 
votes in the first ballot in the election of an assistant 
general secretary of the Amalgamated Engineering 
Union, now submit themselves to a second ballot. 
The position for which they are candidates is that 
vacated by Mr. Fred Smith on his election as general 
secretary. 








| 

The Federation of Metal Workers and the National 
Federation of Textile Workers have expressed dissatis 
faction with the measures taken by the French Govern 
ment to minimise overtime. They regard them as 
inadequate and consider that the suspension of overtime 
should not be limited to six months, that it should 
apply throughout industry and throughout the country, 
and that the practice of granting exemptions subject 
to conditions that are difficult to verify should be aban- 
doned. 





In the course of a speech at the opening of a model 
estate of small family houses, erected with financial! 
aid from the German Government, Mr. Reinhardt, 
representative of the Ministry of Finance, said that on 
January 30, 1933, when Mr. Hitler took office, there 
| were 6,000,000 registered unemployed in Germany 
At the end of March, 1934, the number had been 
reduced to 2,800,000. Towards the middle of the 
summer there would be barely 2,000,000, and two years 
after the National-Socialist Party had come into powe! 


| there would remain only a few hundred thousand 
| persons unemployed. 

: : j 
| A communication received by the Internationa! 


| Labour Office at Geneva states that a threatened strike 
| of Polish seamen, arising out of a proposal by the ship 
ge organisation in the latter part of February. 

1934, to reduce wages by 30 per cent., was avert od by 
| the intervention of the Government Arbitrator. Under 

his award the provisions of the existing collective 

agreement are to remain in force for both liners and 
| tramps, subject to an average 11 per cent. reduction 1! 
| wages. Overtime rates are also to be reduced. 
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THE DESIGN OF CONCRETE DAMS, | problems of the design of dams arising from the 
WITH SPECIAL REFERENCE TO | deterioration of concrete due to the attack of acid 


waters. 
DETERIORATION DUE TO MOOR.) For the benefit of those who are not familiar with 
LAND WATER.* | the paper referred to above, a brief description of the 
By W. T. Matcoow, last OE, MLMech.5. | Sets widall tlie eestbes eesenged to De commenoes 
| 1921, is given. These tests were under the immediate 
At the winter meeting of the Institution of Water | supervision of Mr. Brook, Chief Research Chemist of 
Engineers held in London in December, 1928, a paper | the British Aluminium Company, Limited, and were 
entitled “* The Corrosive Attack of Moorland Water on | made in a small conduit 4 ft. wide by 4 ft. deep. This 
Concrete” was presented by the author, jointly with|is a subsidiary conduit carrying the water collected 
Mr. G. B. Brook, F.I.C., M.Inst.M.M., and Mr. R. | from a small catchment area to the main conduit which 
Preston, M.Se., both of the British Aluminium Com- | connects the Blackwater reservoir with the pipe line 
pany, Limited, in which were given details of tests! leading to the British Aluminium Company’s power 

















of 6-6. Tests of water in the marshes in the vicinity 
of the stream gave values as low as 4-0. 

The majority of the materials tested showed deteriora- 
tion at the end of a year, and only one material was 
unaffected when examined in November, 1933, after 
11} years contact with the water. This material is 
aluminous cement. 

In the previous paper, Figs. 3 and 5 show the 
deterioration of standard 4:2:1 Portland cement 
concrete after 270 days and 1,800 days (five years) 
immersion, respectively. Fig. 6 shows standard 
4:2:1 aluminous concrete after 1,800 days. In the 
present paper, Figs. 1 and 2 show the condition of 





Portland cement concrete after 3,088.days (eight and 








Fig. 3. 


arried out at the Kinlochleven works of the British; house at Kinlochleven. Fig. 1 of the previous paper 
\luminium Company, Limited, on various cements! gives an internal view of the conduit, and also shows 
and protective coatings for concrete. Over five years| the roughening of the side walls and floor due to the 
have elapsed since the paper was read, and during] action of moorland water. The tests consisted of 
this period the tests mentioned have been continued. | exposing internal linings to the water and as the 
The action of water on concrete surfaces has been | number of materials to be tested increased, loose slabs 
made the subject of investigation and experiments by| of concrete were prepared and set upright in the 
engineers for many years, and increasingly so since | conduit for contact with the water. These linings and 
ement concrete has become more generally used for! slabs were formed of various concretes, or consisted of 
constructional work. It is therefore proposed in this| a standard mixture of 4: 2:1 Portland cement con- 
paper to bring up to date the results of these experi- paerem on which coatings were tested. The internal 
ments on cements and protective coatings, to refer to| linings were 44 in. thick, divided into bays 6 ft. long, 
the examination of a concrete dam completed twenty-| each side of the conduit having a different material. 
five years ago, and then to pass on to some of the| The slabs were 2 ft. by 2 ft. by 4 in. thick. 
— The px value of the water at the head of the small 
* Paper read before the Institution of Water Engineers, | Conduit was found to be, on the average, 6-8, while the 
at Sedicabend, on Wednesday, May 23, 1934. Abridged ' stream leading into the reservoir had an average value 
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a half years) and 4,185 days, (eleven and a half years) 
respectively. Figs. 3 and 4, respectively, show the con- 
dition of aluminous cement concrete after 3,088 days 
and 4,185 days. Fig. 7 of the previous paper showed 
Staffordshire blue bricks, and their condition appears 
to be equally good at the end of 4,185 days, except that 
the mortar in the joints shows signs of softening. 

Some materials under test resist well for eight years 
or nine years, and then begin to fall off. This applies 
particularly to certain applied coatings. Mortars of 
the rich type (2 of sand to 1 of Portland cement) 
appear to be satisfactory for about eight years, but 
eventually the surface becomes rough. However, for 
linings to aqueducts they have an advantage over 
concretes in that the surface at its maximum deteriora- 
tion is not as rough on account of the absence of coarse 
aggregate in their composition. There is no doubt 
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that, with most of the surface treatments tested, 
there is a definite protective agent present, and that 
in many cases, for the first three years, or four years, 
the surface of the concrete is in a better state of pre- 
servation than ordinary standard 4:2:1 Portland 
cement concrete. After this period, however, the 
effect of the treatment disappears, and more rapid 
deterioration sets in. 

It is apparent from the tests that, with a life of only 
about four years, the surface treatment methods are | 
not suitable for application to the lining of an aqueduct | 
or to the face of a dam, as something with much greater 
promise of permanency 1s required. 

In hydro-electric installations, the loss of head in 
aqueducts is a matter of great importance. The 
experiments described above show that it is possible 
to retard the deterioration of concrete surfaces and 
therefore diminish the rate at which the friction losses 
increase, but the cost is high and the problem of 
deciding on a suitable protective coating for a concrete 
conduit resolves itself, when all the factors have been 
taken into account, into an economic one. The only 
materials tested which give promise of permanent 
resistance to attack by acid waters are aluminous 
cement and Staffordshire blue bricks. Concrete made 
with aluminous cement is more costly than Portland 
cement concrete, and blue brick is also a more expensive 
material to use. 

Important problems of this nature had to be decided 
in the case of the hydro-electric schemes in Scotland, 
for which some 21 miles of large aqueducts in tunnel 
have been constructed. In the Lochaber water power 
scheme, the Ben Nevis tunnel, which the author's firm 
completed in 1929, is 15 miles long and 15 ft. average 
diameter. After the fullest consideration of the circum- 
stances and after calculating the relative economic 
value of Portland and aluminous cement concretes, it 
was decided to line only the invert, which represents 
22 per cent. of the periphery, with aluminous cement, 
the remainder of the lining being carried out in 4 to 1 
Portland cement concrete. The Ericht-Rannoch tunnel 
of the Grampian water power scheme supplies water 
to the Rannoch power plant, which provides electric | 
power to a large area and is also connected to the | 
Central Electricity Board's Grid” system. It is | 
2} miles long and 12 ft. average diameter, and is lined 
throughout with aluminous cement concrete. In the 
case of this much smaller tunnel it was decided that 
the additional cost of the cement was justified, as the 
total sum involved was small. In both cases it has | 
not yet been possible to examine these tunnels since 
they were first filled, but it is hoped, when an oppor- 
tunity does occur, that it will be found (on the basis 
of the tests referred to above) that the aluminous 
cement concrete will present a better surface than the 
Portland cement concrete 

Reverting to the Kinlochleven works, 
mentioned, the tests were carried out, a point of | 
interest is the Blackwater dam. This dam, built by | 
the author's firm in 1905-1909, is a mass-concrete | 
structure, 3,112 ft. long by about 90 ft. maximum 
height, situated 1,000 ft. above sea level in the Black- 
water Valley on the western side of the Moor of Rannoch. 
rhe reservoir formed is 74 miles in length, averaging 
half a mile wide. The catchment area is chiefly granite 
formation, covered by peat of varying depth. A plan 
of the Blackwater reservoir showing the pg value of 
the water is given in the previous paper. 

Many structures are described in 





} 


where, as} 


papers during 


construction or soon after they are completed, but few | 


written which deal with the conditions 
ifter a long period of years, and it is from these that 
much valuable information can be gained to guide 
engineers when building new works. An examination 


papers are 


1933, i.e., 24 years afte: its completion, and core borings 
were taken this year. 
concrete matrix, in which are embedded heavy dis 
placers up to 10 tons in weight, principally of granite. 


The upstream and downstream facework consists of | 


$ to L concrete of an average thickness of 2 ft., while 
the hearting is of 5 to | concrete.* No vertical ex 
pansion joints were provided und all horiz« ntal con 
struction joints were carefully cleaned, roughened and 
overed with | in. of cement mortar, upon which the 
ew concrete was depositec 

number of 
due, presumably, to 
(1) the expansion and contraction 
due to variations in the atmospheric temperature, and | 


Soon after the dam was completed, a 
cracks 
two main causes 


uppeared in the concrete, 


(2) the contraction caused by the setting and hardening 
of the concrete. The recent examination revealed that 
there are now numerous visible cracks. Most of these 
ire hair cracks which are scarcely measurable ; on an 
iverage they are 10 ft. to 15 ft. apart and the majority 
are vertical or nearly vertical. There are 
fine horizontal cracks which were not recorded 


some very 


Some 


* Except for the test panels, the proportion of concrete 
given in this paper refer to the proportions, by volume, 
of aggregate mixed dry to cement 





The dam is composed of a mass | 4 
i —_ the completion of the dam in 1909, then some 
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| of the worst vertical cracks extend from the top to the 
bottom of the dam. 
upstream face (which was partly exposed at the time 
of the inspection) and appear to go right through the 
dam. 

Wherever seepage occurs, or has occurred, a deposit 
of lime in the form of CaCO, accumulates on the down- 


stream face of the dam, and this deposit varies in thick- | 
| ness from a mere wash of lime to a crust 3 in. thick. On| 


the spillway section, the face is occasionally washed by 
the overflow and much of the crust is cleaned off, but 


on the wave wall section, where there is no overflow, the 


face is thickly coated with dried up lime erust, shown in 
Fig. 6. Generally speaking, apart from lime incrusta- 
tions, the downstream surface concrete is hard and in 


| good condition. 


These are generally visible on the | 


7 [May 25, 1934. 


| has taken place and that it will continue. Percolation 
of water is not desirable, as, apart from the bad effect 
on the concrete, it is liable to cause uplift pressure whic! 
was not allowed for in the design of the dam. It 

| probable therefore, that measures to make the dan 
watertight will have to be taken. The foundations 
sound, since no trace of leakage from the ground cx 

be detected in the vicinity of the dam. 

The deterioration of concrete in dams was discussed 
at the First Congress of the International Commissi: 
on Large Dams, held in Stockholm in July, 1933. It is 
only during the last decade or so that experience has 
shown that concrete and masonry dams are liable 1 
deterioration due to the action of percolating water. 
apart from the action of frost and atmospheric tempera 
| ture variation. This deterioration appears to | 
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Three inspection holes were cut into the downstream 
face for a maximum depth of 5 ft. The holes were 
driven at points where the leakage was more than 
mere seepage or the surface concrete soft, and, with one 
exception, the concrete was found to be very hard to 
cut. Working with hand tools, the average quantity of 
concrete cut per man per day from the test holes was 
less than a cubic foot. 

The results of the analysis of the samples of concrete 
are misleading, as they give a high cement content. 
It is assumed that the lime has been removed from the 
cement in the upstream face and the body of the dam 
by percolation of water and deposited, to a certain 
extent, in a petrified form amongst the concrete of the 
downstream portion. 

One of the inspection holes was driven at a point 
where leakage was greatest, this being at the rate of 
13 gallons per hour. After the driving had commenced 
| the leakage increased suddenly to 47 gallons per hour, 
| but after five days dropped to 36 gallons per hour. 


| It was impossible to make any accurate measurement | 


|of the total leakage through the dam, but before any 

holes were cut, it was estimated at about 70 gallons 
per hour, or about 1,700 gallons per day, which is 
| small for a water surface area of over 150,000 sq. ft. 


| 
| A sample of the water taken from one of the inspec- 


tion holes after it was opened up was found, on analysis, 


| . he equivalent of 0-08 per cent. of free lime. 
of the Blackwater dam was made in the summer of | to contain th or ; I = _ 


Assuming that the total leakage has been at the same 
rate and has contained the same percentage of lime 


524 tons of free lime have been washed out in the last | 


24 years, which is equivalent to a loss of 85 tons of 
cement out of 40,000 tons used in construction. 

The surface of the upstream face of the dam is rough, 
the smooth skin of cement having been destroyed by 
the action of the water. Grains of sand can easily be | 
rubbed off by the hand. The action does not appear | 
to have penetrated to an appreciable depth and the 
concrete is hard and dense j 

As previously mentioned, it was decided to examine | 
the state of the concrete in the heart of the dam by means | 
of core borings. At the time of writing, work was 
proceeding on the first boring which had been drilled 
to a depth of 20 ft. The boring was started near the 
base of the dam, 73 ft. below the crest and was inclined 
to the axis of the dam, so that it would cross one of the 
Of the length drilled, | 
the concrete, in general, was found to be sound, although | 
honeycomb patches occurred in two or three places. | 
These were stained a yellow or brown colour. } 

Despite the large number of cracks recorded, the | 
results of the observations and tests do not indicate | 
any cause for alarm, but it is clear that deterioration 


more noticeable vertical cracks. 














6. 


specially noticeable in countries with acid or sub-ac 
rocks, such as Norway, Sweden, Finland and certain 
parts of France and Switzerland, where waters are acid 
in reaction. Deterioration of this kind occurs where 
the dams are not watertight, and the lime in the cement 
is carried away by the percolating water. This action 
generally takes place slowly and sometimes ends in a 
complete disintegration of the cement and concrete. 
It follows that one remedy is to make the structure 
watertight, but the importance of this point was not 
fully realised until a few years ago, when it becam: 
evident that many dams in Europe were in a bad con- 
dition and extensive repairs had to be put in hand. 
In the case of the Ringedal Dam, at Tysso, in Norway, 
it was found necessary to build a completely new 
watertight face. This took the form of a thin diaphragm 
wall of reinforced concrete parallel to the face of the 
dam and placed 6} ft. upstream of the face. The 
space between the diaphragm wall and the dam itsel! 
was drained so that there should be no water pressure 
or action on the face of the dam. This method of 
repair was successful, but it is one which can onl) 
be adopted when it is possible to lower the water lev 
for a sufficient length of time to carry out the work 
| There appears to be little doubt that the deterioration 
of this dam was due to the low proportion of cement 
used in the concrete backing, the proportions being 
1:5:6 with 30 per cent. displacers, and the sam: 
reason may probably be assigned to the deterioratio: 
of other concrete dams. In the case of the Blackwate! 
dam, the British practice of using a higher proportio: 
of cement is amply justified by its present conditior 
There is no doubt that dams constructed of masonr 
have proved to be the best, but in this country the 
use of this material has become prohibitive, due to its 
cheaper medium, such as 
has had to be substituted. 





increased cost, and some 
Portland cement concrete, 


( To be continue d.) 








Tue Institution oF Navat Arcurrects.—As alread) 
announced in our columns, the summer meeting of t 
Institution of Naval Architects will be held in Lond 
from July 10 to 13, when representatives of expe! 
mental tanks at home and abroad have been invit 
to take part in an international conference on problems 
connected with ship resistance and propulsion. Acce} 
ances of delegates from France, Germany, Holland 
Italy, Japan, Norway, Spain, Sweden, and the United 
States, have been received. The programme of t! 
meeting will include a reception to be given 
Government at Lancaster House on July 10, the Instit 
tion banquet to be held at the Grosvenor House H 
and a visit to Southampton and the shipyard of Messrs 
J. Samuel White and Company, Limited, Cowes 4 
programme will be issued later. 
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150-AMPERE QUICK-BREAK SWITCH 
FOR POLE MOUNTING. 

Tue quick-break pole-mounting switch, which is 
depicted in the accompanying illustration, has been 
designed by Messrs. W. T. Henley’s Telegraph Works 
Company, Limited, Holborn Viaduct, London, E.C.1, 
to meet the demand for an efficient and economical 
means of sectionalising low-tension overhead distribu- 
tion networks, such as are now being increasingly 
employed in rural areas. It can be employed on two, 
three, four or five-wire lines, has a current-carrying 
capacity of 150 amperes, and can be used on pressures 
of 440 volts between phases and 260 volts to earth. 














rhe equipment consists of a galvanised mild-steel 
ingle-iron framework, on which the switches are 
mounted vertically at a distance of 7 in. apart. This 
framework is fixed to the pole by two 3-in. bolts, 
while the shaft by which the switches are operated 
from the ground is similarly secured by two bolts of 
the same size. The framework carries an appropriate 
number of glazed brown porcelain insulators, on which 
the conductor clamps and tinned-copper spring contacts 
are supported. The conductor clamps are of brass, and 
t provided with four Sherardised clamping 
with nuts and Grover spring-steel washers. 
rhe contacts engage with the switch blades, which are 
mounted between two perpendicular Tufnol insulator 
bars, and are located within limits by phosphor-bronze 
spring washers, thus ensuring, it is claimed, an efficient 
self-aligning assembly. Each switch embodies a quick- 
break mechanism, which is actuated by a tinned phos- 
phor-bronze spring placed at the top of the mild-steel tube 
forming the operating shaft. When this shaft is pushed 
upwards to release the contact blades from the “ on” 
position, the spring is compressed, and directly the 
energy stored exceeds the friction between the con- 
tacts, the latter rise rapidly into the “off ’’ position. The 
‘owest part of the shaft is generally about 14 ft. from 
ground level, and is actuated by a hook rod. The 
switch can be padlocked either in the “ on” or “ off ” 

tion. 


ws 








REGISTRATION OF Motor VEHICLES IN GREAT BRITAIN. 
\ return issued by the Ministry of Transport indicates 
hat 23,905 new motor vehicles were registered in Great 
Britain during February, 1934, against 14,920 in Febru- 
1933. All classes show increases, more particularly 
motor cars taxed on horse-power, goods vehicles, and 
motor cycles. 
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CRANE SAFETY HOOK. 


THE accompanying illustrations show a very simple 
safety hook for cranes, which has been patented. It 
is made by Messrs. The London Hoist and Machinery 
Company, of 103, Worship-street, London, E.C.2. As 
will be readily understood from the sketch, Fig. 1, the 
safety device simply consists of a piece of tube slipping 
over both ends of an elongated hook. This has the 
effect of virtually converting the hook into a closed 
link, although, of course, under excessive load the 
lower part of the hook will pull out. The hook is 
made elongated so as to allow of the piece of tube 
being run up on to the top limb as in Fig. 1 (6) when 





J | 


J 


loading. The stop on the right-hand limb of the hook 
in the same sketch can be, and is often, applied to 
prevent the hook from being disengaged from the crane 
chain and stolen or lost. 

Fig. 2 shows two hooks, for light loads, which have 
been tested to destruction in a testing machine, these 
being } in. hooks. A hook of this size without the 
sliding tube will pull out under a load of 5} ewt.; 
a safety hook with a ¥-in. sliding tube, 21 gauge, 
will only pull out under a load of 19$ ewt. The hook 
cannot be opened under load as the tube is held tight, 
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| and if it has been seriously overloaded cannot be used 


again until repaired, as spread will prevent the sleeve 
from closing properly. In the case of damage repairs 
are a simple matter. 

As may be imagined, the simplicity of the device 
enables the hook to be turned out at a very low price, 


| while the protection afforded is eminently satisfactory. 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


THE usual monthly meeting of the Royal Meteoro- | 


logical Society was held on Wednesday, April 18, in the 
Society’s House, South Kensington, Lieut.-Col. E. 
Gold, D.S.0., F.R.S., the President, being in the 
chair. The following papers were read and discussed : 
“The Possibility of Condensation by Descent of Air,” 
by D. Brunt, M.A., B.Sc. From a consideration of 
the variation with height of the humidity-mixing ratio, 
it was shown in this paper that in the stratosphere 
condensation can occur in descending air-masses 
which take up the temperature of their environment. 
The fact that saturated water vapour produces con- 
densation when expanded adiabatically while other 
saturated vapours produce condensation when com- 
pressed adiabatically, was discussed. 

“ An Investigation of the Statistical Probability of 
Rain in London,” by D. Dewar, B.Sc. The paper 
gave an account of an investigation of the frequency 
of rain at Kew, based on hourly tabulations of rainfall 
from 1872-1921. Amounts of rain were classified as 
“heavy,” ‘* moderate,” “slight,” or ‘no rain,” 
according as the quantity which fell in a six-hour 
interval of the day was 1 mm. or more, between $ mm. 
and 1 mm., between } mm. and 4 mm., or less than 
1 mm. The intervals were taken as early morning, 
forenoon, afternoon, and night, each division of the 
day being taken to cover an interval of six hours. 
Each month was divided into three periods of approxi- 
mately ten days. The probability of rain of a given 
amount in a given interval of the day during these 
periods was obtained by dividing the number of occa- 
sions on which rain of that amount had fallen by the 
number of possible occasions. A comparison between 
actual values and figures computed from the average 
probability showed that the frequency of “ heavy ” 





rain in six-hour intervals for individual days is dis- 
tributed approximately according to chance. The 
average probability of rain in a six-hour interval 
is : —Approximately 1 in 9 for heavy rain ; approxi- 
mately 1 in 20 for moderate rain; approximately 
1 in 33 for slight rain. 

“Some Rainfall Variations, England and New 
England (U.S.A.),” by Caleb Mills Saville, B.A., 
M.Am.Soc.C.E., M.Inst.W.E. The paper brought out 
some interesting points of similarity and dissimilarity 
between the fluctuations of rainfall experienced in 
England and in New England, in the east of the United 
States. It was shown that the maximum and mini- 
mum rainfall experienced during periods of from one 
to twelve consecutive months was similar in both 
localities. Details were given as to the extremes of 
rainfall recorded at West Hartford (U.S.A.) for periods 
of from 1 to 120 consecutive months. In this country 
a run of wet years persisted before the present drought, 
but in New England dry years predominated. This 
marked inverse relationship was shown to hold from 
1868 to 1932 in the case of residual mass curves and 
from 1828 to 1932 with a somewhat different set of 
data expressing the rainfall as five-year means. Pro- 
bability curves of the frequency of occurrence of 
means of specified amounts during three consecutive 
years were given for both England and New England. 








THE CALCULATION OF NATURAL 
FREQUENCIES OF TORSIONAL 
VIBRATION. 

By W. A. Tuptty, B.Sc. 
(Concluded from page 584.) 


Frequency Equation for Branched Systems.—In dealing 
with a “ branched” system in which a rotor is con- 
nected to a number of shafts, and there is only one 
such rotor, it is convenient to represent the system 
as in Fig. 5. Here the unique rotor is shown on the 
extreme right, so that, running along any branch 
towards the junction point, the a’s and 6’s occur in 
the same order. The following method of determining 
the frequency equation applies to any number of 
branches, each having any number of rotors, but only 
one junction peint. Starting from the left-hand end 
of any branch containing, say, n shafts, the method 
already described makes it possible to determine the 
frequency equation of the branch itself. Excluding 
the unique rotor, this will be M,_, = O, and including 
the unique rotor it is M, = 0. Now let the sum of 
the torques (2q,) in the branch shafts immediately 
adjacent to the unique rotor be s. Then, considering 
one branch only, the external torque applied to the 
unique rotor is — (s — qn). The negative sign is used 
because the branches external to the one under con- 
sideration lie on the left of the end rotor (the unique 
one), whereas in an unbranched system any external 
shaft would be on the right. 

Corresponding to (10), we therefore have 


Mngn = Fn (Gn — 8), 


and from (14), 
Mn gn = bn Mn—, (Gn — 8) 


bn Mn— \ 
e° w= | —_ u.)° 
Since Xgqn = 8 
yon Mn-1 





“bn Mn—, — Ma 
The frequency equation for the whole system is 


therefore, 

y bn Mn—1 
ita dln (19) 
Coupling of Two Simple Systems.—In the special 
case in which there are only two branches, the system 
is actually of the simple, or “ unbranched” type. 
Writing bs, Mn, and My for one branch, and 

bn» Myn—, and M, for the other, (19) reduces to 

My Mn — by bn My; Mn—, = O (20) 

This relation is useful for determining the frequency 
equation for the system produced by the coupling of 
any two systems for which the M, and M, —, quantities 


are known. 
Proof that M, = 1.—If N = 1, (20) becomes 
MnM, — bn 6, Mn—, M, = O 

and the operation is simply that of adding a single 

shaft and rotor to the free end of a system. The new 

system has (n + 1) shafts and, reverting to the basis 
of equation (15), 

M, = D® + an4 


21) 


a bn +14 
and 
b; = Gn+ 


Since (21) is identical with My +, 

Mn+, = My, (D? + Qn+, + ban+,) — an+ ,5n My —1 My 
Comparing this with (15), it is seen that M, = 1, and 
| this must be true for any system. 


O, we have 
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Addition of Shaft and Rotor at any Point in Ge neral 
System.—A relation which becomes important 


dealing with multiple junction systems may be noticed 
It is concerned with the effect of adding a further | 


here. 
branch with a single rotor to a junction point. 
Since the new branch has only one shaft, its frequency 
equation 18 
M, = D?+a+6b=0 
Also 
Mn M l 
Therefore, 
ban Ma ~4 b b 


i. = dele Di+a+b—b 


1 
The frequency equation for the new system is thus : 


oo b 


l 
ba Ma 1? + a 


2) 


” i, : 


where the sign & is restricted to the original branches, 
and not include the new To bring 
equation to the form in which D*® has no lower power 
than zero, it is necessary to multiply throughout by 
(D? +- a) IL (My, — 6, M,—,) where IL (My, — 6, Mn —, 
is the product of all the (My by, Mn 
for the original branches. This gives 


does one. 


(D® IL (My ba Mn ) 


a); 1 


baMe-—, 1 


b IL (M 
— by Ma — 


4 ba Mn 
‘ Mn ; : 

The quantity within the square bracket, when 
equated to zero, gives the frequency equation of the 


original system in the usual form in which D* has no 


the | 


,) quantities | 


lower power than zero. Let this be My O. Then| 
the frequency equation for the new system may be! 
written 

(D® 4+ a) My 5b IL (My by My —1) oO (22) 


It is clear that the rotor to which the additional shaft | 


is attached need not be the only junction point in the 
system, and therein lies the utility of (22). In the 
system shown in Fig. 6, 


Coefficients of Powers of “‘G" for Branch No. | 


0 1 2 
| 
Mo 1 
M 144-178 1 
(G + 20-071) M; | 2,893-8 164-249 l 
—2,100-7 Mg | 2,100-7 
Mp 793-1 164-249 1 
4-014 M; 578-79 4-014 
Mo — boM, 214-31 160-235 1 


branches may be regarded as the original system, the 
quantity My being derived from the M, and M,, 1| 
of the branches by means of (20). Equation (22) is 
then used to add the right-hand shaft in the central | 
branch, and the frequency equation for the whole 
system is then obtained by the use of (15). Equation 
(19) might, of course, be used, but it would be more | 
cumbersome in working out, owing to the number of | 
terms contained in the quantity (M, — b, M,-—,) for 
the central branch. As a special case of (22), the 
addition of a single shaft and rotor to the end of an| 
unbranched system may be noted. Here the sign II 
covers one term only, My M,, 6 @yn4, and (22) 
reduces to the same form as (15). 

(leared Turbine As an example of a 
branched system with a single junction, the drive 

presented in Fig. 7 may be considered. This is 
typical of a double-reduction marine turbine set in | 
which two turbines running at different speeds drive 
a propeller throug’ reduction gearing. On the diagram 


Exa m ple 


the equivalent length of each shaft is given, and 


l 
ds 
also the moment of inertia of each rotor. The figure 
pecified for each gear wheel includes the effective | 
inertia of the pinion or pinions. In Fig. 8 is repre 
sented the equivalent dynamical system arranged as in 
Fig. 5, each shaft and rotor being replaced by its equiva 
lent on the main shaft. Thus, the equivalent of th 
rotor marked A 7? x 5* = 61,250, and the 


is OO x 


3 


equivalent of the adjacent shaft is _ ; 0-000245 
CJ 
10¢ 10° 
and the various a’s and 6's are determined as before. 
the a’s referring to the left hand and the 6’s to the 
right-hand extremities of the shafts 
For the main shaft (No. 5), 


The quantity is given for each shaft, 


2-35 10° 
a 58-7 
40,000 
and we 


may take as the argument 


D? 


| 
| 
| 


for example, the two outer | 
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} 
Branch No. 1 (Shafts Nos. 1 and 2). 


in | 


6 
a 4,800 x 10 — 13-350 
a 61,250 58-7 x 10 
61,250 —— 
b, a, TT 130-828 
2 
(a, b;) 144-178 
589 > - 
» . = 16-05 
4, = >, X F500 ‘ 
6,250 
i ies 4-014 
bs “s 25,000 
(a, bs) 20-071 
a,b, 16-057 x 130-828 2,100-71 








(4085.€.) 








[May 25, 1934. 


| Solving this by Horner’s method, the values of G 
| are found to be 


— 0-01322 — 2-053 — 9-34 119-72 158-47 


Coefficients of Powers of “ G” for Branch No. 2. 


| 0 1 2 
M 
My 98-797 1 
(Q + 26-566) My 2,624-64 125-363 1 
— 1,858:74 Mo | 1,858-74 
M> 765-90 125-363 | 1 . 
4-279 My 422-752 4-27 
Mo — b2M; 343-148 121-093 1 


Fig. 7. 











1000 Ratio 
Stol 
~ are I= 25000 
I-300 
Ratio 
4tol 
I. demon -| 
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kk 4800 
10 


- »P-000245'< --0-002 -- > 
-_ 
| 








The determination of the M, and M,—, quantities 
is shown in tabular form in the previous column, as 


lin the case of a simple unbranched system. 





Branch No. 2 (Shafts Nos. 3 and 4). 
2,350 0 . ss 
Pm 3,350 x 1 15-397 
1 26,000 x 58-7 x 10 
26,000 a . 
b a, nent 83-400 
a a 4,800 
(ay by) 98-797 
628 - ™ 
a, b, t= 22-287 
2,350 
800 - 
b a 4. 4-279 
2 3 25,000 
(a, b) 26-566 
a, b, =22-287 x 83-4 = 1,858-74 
Branch No. 3 (Shaft No. 5). 
58-7 
a : = 0-01 
1 58-7 x 16 
0.000 
} a 40,01 0-016 
A a 25,000 
(a, b,) 0-026 
M, l M, 0-026 G 
by My 0-016 
M, by My 0-026 G — 0-016 0-01 
From (19) the frequency equation is 
, 578-79 4-014G 
* 314-31 + 160-235G + G 
422-752 4-27G 0-016 
343-148 + 121-093G G 0-01 G 


and this reduces to 
289-6 G* 221,590 G? 


0 


22,140 G? 
7G + 4,804 


366,25 


Shaft No.5. 
I- 26000 





~<-O0°Q005 poe O-OO18 7S - > 
kk 2350 628 n 
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va a @ » 
Then, if .— is a natural frequency of the system, 
m* Dp? G 58-7 10? 
0- 01322 58-7 10 or 2-053 58-7 x 107, &e. 
whence 
m = 8-81 110 234 839 965, 


and the natural frequencies in cycles per minute, 


: ‘ 30 
obtained by multiplying m by —, are : 
) ‘ A os 
84 1,051 2,239 
The frequency equation for the complete system 
might also be obtained by joining the outer branches. 
using the M, and M, quantities, determined as abo 
in equation (20), and then adding the central shaft by 
means of (22). This has the advantage of avoiding 
the fractional form of the frequency equation, and 
forms a useful check on the arithmetical working. 


25 8.010 9,220 





Tae Rerarm or Wroveut-Iron Putiteys.—In the 
wrought-iron driving or driven pulley as usually con- 
structed with arms of circular section riveted with a 
countersink in the rim, trouble sometimes experi 
enced from the arms becoming loose in the rim, a defect 
which is seldom permanently cured by re-riveting. 1 
enable pulleys with arms so loosened to be rapidly mad 
good Messrs. Victory Pulley Supply Depot, 10, Woo! 
street, Oldham, have brought out a device which the 
have named “ The New-Way Pulley Repairer.” This 
consists of a yoke-shaped iron fitting which is inserted 
on the underside of the rim and embraces the loose arm 
The central portion is formed with a boss in which ar 
two set-screws set radially to the arm. The ends ol 
the yoke are attached to the rim either by countersunk 


1s 


| rivets or bolts and the set-screws are then tightened up 


|on the arm. 


It is claimed that this device, which can be 
fitted without removing the pulley from its shaft, not 
only secures the arm firmly, but makes the pulley 
stronger than it originally was, whilst not destroying 
its circularity. A subsidiary use is that of enal ling a 
pulley to transmit increased horse-power by fitting 4 
yoke piece to each arm. The device is at present nm ade 
to fit four sizes of pulley arms, viz., } in., 
1) in. in diameter . 


4 a 
Z in., 1 and 
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}on account of its low centre of gravity has been 


250-GROSS TON REVOLVING CRANE 





iG FOR THE PUGET SOUND NAVY almost universally adopted for heavy floating 
™ YARD. WASHINGTON. U.S.A jcranes. The deflections at the end of the boom on 


| the pintle type of crane are, however, rather large, 
SomE time ago the Bureau of Yards and Docks|as the normal vertical deflection of the boom is 
of the United States Navy called for tenders for a|increased by the added deflection of the vertical 
crane for Puget Sound, Bremerton, Washington, | skirt and also by that of the tower itself. 
ind issued specifications describing a 350-ton crane| In recent years the turntable type of crane has 
at the League Island Navy Yard, Philadelphia. | been developed for use on land where the low centre 
This crane was described in our columns in Nov-| of gravity is of little moment. This type affords a 
ember, 1927* and is of the pintle type, a design | maximum of stability and provides for the accurate 
mm followed for many of the heavier cranes built | setting of heavy loads. The turntable crane with 





ment, the turntable type of crane appeared to 
be admirably suited for the work involved, and 
consequently was proposed in the firm’s tender. 
The crane as installed is illustrated in Fig. 1 an- 
nexed, and in Figs. 3 to 9, Plate XXIV,and page 614. 
Of the latter, Fig. 3 is a general elevation ; Fig. 4, 
a section across the revolving structure, this drawing 
showing a cross-section of the machinery house (at 
the left of Fig. 3), while Fig. 5 is a section across the 
boom, showing the hoisting tackle. Fig. 6, page 614, 
is a plan of the revolving boom, and Figs. 7 and 8 
two vertical sections, the former qn the centre line 
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CoMPLETED CRANE UNDER TEST. 


since in that country. The specification, how- 
ever, allowed firms tendering to put forward 
proposals for “other types of equal stability,” 
ind on receipt of the invitation to bid, the 
Dravo Contracting Company, of Pittsburg, Pa., 
U.S.A., made a very careful study of the subject 
before deciding upon the most suitable type to 
recommend, 

As is known, the pintle type of crane, shown 
liagrammatically in Fig. 2, consists of a fixed tower 
structure converging to a point on which rests the 
pintle bearing. The entire weight of the revolving 
superstructure, counterweight and live load, is 
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ried on this single bearing, while the overturning 
moment is taken care of by a framed skirt structure 
xtending downward from the superstructure to 
the top of the portal, where a horizontal ring of 
ertical rollers carries the thrust of the overturning 
moment into the fixed tower structure. This type 
f crane has usually given satisfactory service, and 


* See ENGINEERING, vol. cxxiv, page 575 (1927). 





its large roller circle and greater resistance to deflec- 
tion has been developed to a very considerable 
extent in this country, and of 17 recent large cranes 
built here, 13 have been of the turntable or live 
circle type. Since the crane to be built at the 
Puget Sound Navy Yard was to be used for repairs 
and fitting out, in which the accurate placing of 
heavy guns and turrets would be a frequent require- 
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of the tower, and the latter at the position AA, 
Fig. 6, looking towards the tower. 

The crane consists of a fixed tower structure of 
octagonal cross section carried on a square trussed 
portal, shown clearly in Fig. 1, and in the plan, 
Fig. 9. At the top of the tower structure, which 
is approximately 125 ft. high, a deep box girder 


system carries the rolled-steel track, on which rests 


the live-roller circle, 60 ft. in diameter. The 
revolving structure consists of the boom with its 
length of front eantilever of 190 ft. carrying the 
trolleys, the rear cantilever of 120 ft. carrying a 
house for the operating machinery and concrete 
counterweight. The complete revolving structure is 
carried on two semi-circular welded box girders 
with rolled-steel tracks resting on the live-roller 
circle. The main load of 250 gross tons is carried 
on a balance beam 17 ft. 8 in. long, supported from 
two trolleys of 125 gross tons capacity each, with a 
maximum working radius of 115 ft. An auxiliary 
trolley of 30 gross tons capacity can be run out to 
an extreme working position at 180 ft. radius. 
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250-GROSS TON REVOLVING CRANE FOR THE PUGET SOUND NAVY YARD. 


CONSTRUCTED BY MESSRS. 





Fic. 10. 


in section. The eight columns of this tower consist 
of three girder beam sections riveted together to form 
an H-shaped section, as shown in Fig. 9, and support 


an octagonal box girder at the top of the tower 
having an elevation above the dock to the top of 


the girders of approximately 125 ft. 

As the design of the structure progressed, it 
became evident that definite knowledge of the 
action of the forces involved was necessary, in 
order to proportion the members properly for the 
application of a heavy concentrated load moving 
round the top of the tower. Inorder to obtain the 
data considered essential it was decided to build 
und test a model of the tower structure. A model 
to the scale of $ in. to the foot was therefore con- 
structed, proportioned according to the original 
design proposed. This model worked out at a 
height from base to roller ring of 3 ft. 10} in. and 
2 ft. 4in. square in plan, centre to centre of the corner 


columns. The design involved cross bracing in 
three panels vertically. The model was built up 
by welding. The tests were carried out at the 


Fritz Testing Laboratory of the Lehigh University, 
it Bethlehem, Pa., under the supervision of Professor 
Hale Sutherland, and were witnessed by a repre- 
sentative of the Navy Department. 

The loading in the tests was made to conform 
is nearly as possible to conditions simulating those 
in actual service. The maximum loading of 50,000 
lb. possible in the machine represented about 
50 per cent. in excess of the maximum load which 
would come upon the completed structure. The 
model is represented in Fig. 10, a partial roller 
ircle to scale transmitting the load from the top 
structure to the tower. The load was applied as 
trom a double cantilever to the top beams shown 
by the two large channels, the upper parts of which 
ire hidden in Fig. 10. The load was transmitted 
© these by jaws and suspension links with pin 
joints, the model being free to deflect laterally 
to accommodate itself to the forces 
Loads were applied concentrically with the boom 


in a central position between two columns, as in | 


Fig. 10, and also with the boom arranged centrally 
above one column. Eccentric loading was also 
imposed. Fig. 11 shows the combination of eccentric 


loading with the line of loading central over a single | 
Read-|same amount of material. For equal stiffness, 


column, and the equipment of dial gauges. 


THE 


imposed. | 


DRAVO CONTRACTING COMPANY, 





Fia. 


ll. 


| ings were taken for a number of cases and the deflec- 
tions of the roller ring plotted. 


The results revealed some interesting facts. 
In general, the distribution as shown by the deflec- 
tions corresponded closely with the assumption 
that a load applied at the top of the tower in an 
eccentric position would be distributed, in general, | 
at the base of the tower according to the position of 
the individual columns with respect to the load, | 
and this apparently was checked closely enough for 
all practical purposes. The track, while not remain- 
ing a true plane, showed no sharp breaks and conse- 
quently no particular rollers would be subjected to 
excessive overload. 

The most interesting point brought out referred 
to the effectiveness of the proposed X-bracing. 
It was found that the assumption that such bracing 
would act in tension was incorrect, and that both 
members in a panel actually took considerable 
compressive stresses, while the maximum compres- 
sive stresses in laterals occurred in the bottom panel 
adjacent to the column most heavily loaded. From 
a study of these data it was decided to abandon 
X-bracing in favour of K-bracing, with the advan- 
tages which the diagram, Fig. 12, will show. 

With the X-bracing system and the load applied 
at a point A midway between columns, both the 
latter will deflect uniformly at the top, causing 
compressive stresses in both members of the bracing. 
With K-bracing, however, while both the top 
points of the columns deflect, the stress picked up | 
by the bracing is relieved to some extent by the 
deflection downwards also of the point C. When 
the load is applied directly over a column, as at B, 
this column deflects more than its neighbours, 
and in this case the diagonals adjacent to the column | 
at B are loaded as compression members while 
the other diagonals of the K-brace pick up the load 
as tension and transfer it to the neighbouring 
columns, thus giving relief to column B. 

As a result of these studies, it was decided to 
use a heavy beam section for the diagonals, of 
sufficient weight and rigidity not to be over- 
stressed in any position of the load on the tower, 
and since K-bracing involved lengths of 22 ft. 
for diagonals, compared with 36 ft. for X-bracing 
diagonals, a stiffer structure was possible with the 
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(4399.c) ‘XNGINEKRING’ 
X-bracing would involve greatly increased weight 
and this did not appear to be justified. From 
Fig. 1, page 613, which shows the crane under a test 
load of 350 tons, we think it will be agreed that the 

| system decided upon has proved most satisfactory 
in general appearance. 


(T’o be continued.) 


INTERNATIONAL FEDERATION 
OF ENGINEERS. 


Tue Italian Government, under the inspiration of 
Signor Mussolini, has, not without some difficulty 
and delay, succeeded in bringing a number of 
industrial corporations into being. On these bodies 
members of the employers’ and workers’ sides will be 








AN 


‘found in equal numbers, and there will also be 


three representatives of the Fascist Party. One of 
these councils will deal with metallurgy and engin- 
eering, another with water, gas and electricity, and 
a third with mining, while that covering the protes- 
sions and arts will have a technical section. It 
seems that the next step is from nationalism 
to internationalism, for the National Fascist 
Syndicate of Engineers recently issued an invitation 
to European engineering associationsto meet in Rome, 
to discuss the formation of an international engineer- 
ing federation. It is intended that this body shall 
deal with such questions as the professional status 
of engineers and the correlated social and economic 
problems, bring about some equality between the 
diplomas granted in different countries, and gene- 
rally solve all technical problems that affect the 
economic life of each nation. Permanent relations 
with the League of Nations and the International 
Labour Bureau are also to be established, and other 
objects are the foundation of an international 
review in which all problems affecting the profession 
of engineering will be discussed, the promotion of 
the more active interchange of ideas betwecn 
engineers, and the encouragement of research and 
the utilisation of national resources. 

Progress has been ‘made to the extent of 
approving the statutes and of electing a managing 
interim committee with Signor Dr. Ing. Del Bufalo, 
president of the Italian Federation of Engineers, as 
president, and Monsieur Xavier Lauras, President 
of the French Federation of Engineering Societies ; 
Monsieur Lepersonne, secretary-general of the 
Belgian Federation ; Monsieur Soutter, secretary- 
general of the Swiss Federation ; Professor Tomitch, 
president of the Yugoslavian Federation ; and Herr 
Schachermayer, president of the Institution of 
Engineers of Upper Austria and Salzburg, as mem- 
bers. The offices of the new federation, the 


‘title of which will be Fédération Européene des 


Associations des Ingénieurs (F.E.D.A.I.), will, at 
present, be at the Headquarters of the National 
Fascist Syndicate of Engineers, Via Vittoria Veneto, 
Rome. Signor Ing. V. Salvadore has been ap- 
pointed secretary. 
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** HOPKINSON’’ INSTABILITY 
SYNCHRONOUS MOTORS. 
By E. L. E 


In 1903, Bertram Hopkinson published a paper* 
on the stability of synchronous motors, wherein 
he showed that if such a motor be tied to a large 
system through a link involving appreciable resist- 
ance, that resistance will give rise to an instability 
of a type not shown by the simpler theory of Kapp. 
The natural mechanical damping of the rotating 
be partially or wholly counteracted 
so that small 


Wueatcrort, M.A. 


system 
by the negative effect of the resistance, 
may inere until the 
attains proportions too large for the 
This type of 
instability has been found in various small machines 
in the Leeds University Electrical Engineering 
Laboratory, the most troublesome case being that 
of a rotary converter, the 
higher than would be permissible for a synchronous 
The instability in this case was cured by 


may 


oscillations we in magnitude 


* hunting ” 
successful operation of the machine. 


where resistance was 


motor 
heavy amortisseur winding 

The object of this paper is to demonstrate the 
existence of the “ Hopkinson ”’ instability in poly 
phase machines by a mathematical 
familiar to engineers than that which he 
I that the armature current 
carrie! 


method more 
used It 
will be shown in Part 
of a machine which is hunting consists of a ° 


and two “ side-bands *’—concepts which are now 
quite a common feature in electrical engineering 
theory. In Part IT are described certain experi 


ments on a small three-phase synchronous motor, 
by which the theoretical conclusions are at any rate 
qualitatively confirmed. It is hoped, as a result 
that the possibility of this type of instability will 
be more readily recognised by designers and others. 

It is well understood that a synchronous motor 
operated from a source of alternating-current power 
will run in synchronism with the rest of the system, 
and that with any change of load the revolving 
field structure of the machine will change its “ posi- 
with respect to the phase of the applied 
We may describe the phe nomenon by 
saving that with increasing load the “ position ” 
of the rotor fails more and more behind its no-load 
Although this relative 
position of a rotating structure is difficult to describe 


tion * 


voltage. 


position. conception of 
in ordinary language, it is well recognised as part of 
elementary electrical-engineering theory. 

For each given load there definite 
se position ” of the rotor, but after a change of load 
or other disturbance it is known that the position of 
the rotor oscillates about the If the 
damping is sufficient the angular deviation from 
this mean takes the form « ¢ ‘sin pt, and dis- 
appears in due Hopkinson shown, 
however, that the oscillation may, in certain cases, 
take the form « ¢ which event the 
magnitude of the oscillations increases with time 
until the machine be 
There is thus a critical condition of damping which 
determines whether 8 be positive or negative. The 
simple st method of approach to the proble m is to 
assume that this critical condition is fulfilled, that 
B= 0, and that the oscillation takes the form 
asinpt. Itthen appears that the amount of re 
sistance which can be allowed be fore 8 
positive is limited to a value approximately given 
by 


Is a mean 


new mean. 


course. has 


sin pt, in 


can no longer operated. 


becomes 


where x is the synchronous reactance, ¢ the r.m.s. 
internal e.m.f., and 6 coefficient defining the 
various sources ofd imping. 

The Hopkinson type of instability is most likely 
to occur in an unloaded motor for the following 
If in a rotating machine there be a retard- 
s with the angular velocity, 


a 


reason 
ing torque which increas 
this torque must tend to damp out any oscillations 
which are superimposed upon the normal velocity 
of rotation. Windage and eddy currents within the 
armature act in this way, and any mechanical load 
which gives a counter torque increasing with the 
speed will also do so. Equally, if the synchronous 
motor be driving a direct-current generator there 
will usually be a large damping effect, since the 
* 
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output of the generator will rise in such a way that 
the torque demanded increases with the speed of 
rotation. 


Part I. 

Consider the case of an unsaturated two-pole 
motor with round rotor, connected to "bus bars 
which maintain a steady terminal voltage 

v V ain wt 


Suppose that due to hunting the pole pieces have 
a swing of a small angle about the mean “ position a 


a i] . . 
at frequency F We may then use the following 
y on i 
terms : 
Angular displacement a sin pt wt 05 
Angular velocity ap cos pt w 
Ancular acceleration a p* sin pt, 


where a, which is the amplitude of swing, is, as 
stated, a small angle. 

If K be the moment of inertia of the rotor per 
phase, the accelerating torque necessary to over- 
come the inertia will be 

-~Kap*sin pt 

If the retarding torque per phase due to windage, 
eddy currents, and other sources of damping be b 
times the angular velocity, the additional retarding 
torque due to the additional angular velocity of 
the swing will be 

bap cos pt. 
Thus in order to maintain the swing a sin pt, the 
magnetic reaction between armature and poles 
must provide an accelerating torque equal to 


(1) 


Let the field current be adjusted so that the 
internal e.m.f. under steady conditions would be 
E sin wf; the e.m.f. when the swing is present will 


Kap’*sin pt + bapceospt 


then become 


E (1 4+ os pt) sin wf E asin ptcos wt, 


for, when the machine hunts, the angular velocity 
of the pole piece is ap cos pt, and the mag- 
nitude of the internal e.m.f. is changed in propor- 
tion ; and when the pole pieces are displaced from 
their normal position by an angle asin pt, the phase 
of the e.m.f. is changed accordingly and a quadrature 
component is introduced and given by the second 
term of the expression. 

The additional e.m.f. due to the hunting is there- 
fore 


Ea ) 
4 wsin ptcos wt peos ptsinawt > 
w { J 
Ea w 
4 sin w pt sim < » t) 
Pm | in nh@ i 
0 ) 
, (sin w pt sin w-pt) > 
Ea 


(w p) sina - pe} (2) 

Thus it will be seen that the hunting introduces 
of e.m.f. of angular frequency 
p and w — p, addition to the normal 
e.m.f. of angular frequency Corresponding to 
these three components of e.m.f. there will be three 
components of current. Let the normal current 
be Asin wf B cos wt, and let the hunting current 
be denoted by ¢. If r,/, be, respectively, the resistance 
and self-inductance of the armature circuits we have 


two “side bands” 


w in 


Ww. 


di ka 
dt oe v p)sin w pt 
w p)sinw-pl 
I w p , 
‘“ sim (w } ®,) 
2 
wW I » 
~ sin (w — pt — dg) (3) 
where <2, z, are the armature impedances, and 


¢, ¢, the phase angles, respectively, at the upper 
and lower “ side band ” freque ncies. 

The electromagnetic torque can be calculated from 
the power output divided by the 
angular velocity of the rotor. The power output 
consists of the normal steady power output 4 E A, 
and superimposed on it the small variation of power 


to We ci follow Hopkinson in 


instantaneous 


due hunting an 
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neglecting terms involving «?, since « is small. The 
power output per phase is then 


Ea 


(A sin wt B cos @w t) 
Zw 
f _ 
i (w+ p) sin @w pt (w p)sin w 
E*asinwt |} w+p on 
= . <- sin + pt— 
24 tL % (w P $1) 
w Pp — 
— sin (w pt- :)} 
+ Esin wt(A sin wt B cos wt) 
Now 
sin wt sin w + pt 4 (cos pt — cos 2w +7 


cos wt sin w + pt $ (sin 2Qw + pt sin pt), 
and since the terms of angular frequeney 2 


20—p =:nd 2 will disappear in a polyphas 
machine when the total power of all phases is added 


the effective power per phase reduces to 


E 
Fa {Ap cos pe B w sin pt > 
E*a {[w+p w—p 
cos (pt ¢,) - cos (pt + oO, 
4w zy, Ze 
SEA 


To find the torque it is necessary to divide th 
power by the angular velocity, + «pcos p 
Since « p is small compared with , we may write 

1 l 


———_ = l 


w+ a p cos pt w 


ap 


cos pt > 


Then, neglecting higher powers of « than the first 
we have the torque given by 


E 
= > { Ap cos pe + Bwsinpt> 
-Q@” 
E*a [w+p w > ) 
~ > cos (pt — ¢;) cos (pt de») 
4a* 2) zy 
EA EApa 
cos pt 
2 w 2 a 
It will be seen therefore that the term in A dis 
appears from the expression for the effectiv: 


additional torque per phase due to the hunting 
which is then given by 


ka w Pp w } 
. < cos (pet ?,) - COB (pe t Do 
fw | 2 = 
Ea 
—— Basin pt. 
=w 
Now since 
P , (w P) i 
cos @, - sin ° 
“— “a 
r (w pjl 
cos &} sin do. ° 
the torque may be written 
E*a T w Pp w Pp 
— = rcos pt 
4 w* | 2, z,*° 
{ p) (w ) I 
= : f } lL sin pt : B sin p 
{ z,? 7 j a 
E* a i « 2 z,*) p | : r cos } 
4 w*2z* a <, = _ 
| 1 2 » ~ 1 - s 
1 (¢ p 2 1 j ~ @ p (<2 l t 
Ea 
: B sin pt 
=wW 
Also 
, - w 20} Pye 
zs r? (w* 24 > + p*)r" 


and, since, as Hopkinson pointed out, p* is alwa 
small compared with .*, we have approximat ly 





~ » 3 4 I? Pp ‘ 
s 2 pw 4 t ay) 
o 
z,* + 2, 2 (r* w* [*) 2 =? (say 
be? = (r? + wil? = i, 


"3 “3 
Hence the retarding torque can be written, 
neglecting p* compared with «’, 


F2 a . — 
. 2p t p2*)rcos pt 2 w* 2- i sin 
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If then the simple harmonic oscillation is to be Just 
maintained, this electromagnetic torque must eXa 
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balance the torque given by equation (1); it is 
therefore equal to 
+Ka p sin pt— ba p cos pt. 
therefore, equating terms in sin pt and cos pt, 
spectively, we must have 


E? r ‘i ‘ a 
5 a2 4 (x r-) b (5) 
E? x EB — 

scat s—- Ker (6) 


Equation (5) determines the permissible resist- 
we of the armature circuit. In all usual machines 
will be small compared with z*, so that the 
permissible resistance is sufficiently nearly pro- 
portional to the rotation damping constant b. There 
is no difficulty in seeing that a resistance larger 
than the permissible value will make the machine 
instable, since it is obvious from general considera- 
tions that an increase of b increases the stability. 
Equation (6) determines the angular frequency 
of hunting, p, and gives a result which is the same 
s that found from the simple theory, for, neglect- 
ing resistance and remembering the E + Bx = V, 
ve have approximately 
EV 


2w2r 


K p? = 


| hatter of these being especially informative on such study of internal crystalline structure, and the 
‘appliances as transmission dynamometers, torsio- | founding of a technique which was to be the basis 
| graphs, &c., the importance of which is now recog- |of all further work. A knowledge of the ultimate 
|nised. The next chapters deal with Indicators and crystalline structure of solids is of much practical 
| with Indicator Diagrams. Apart from the omission | importance from the point of view of identifying 
|of certain instruments using electrical methods of | desirable physical properties, and the initial aim 
| recording, the former is very complete, while the | of the application of X-rays to the study of the 
latter gives many invaluable hints on indicating. crystalline state is to determine the mode of arrange- 
It is pleasing to see the importance Mr. Judge | ment of the atoms in the crystal unit, and thereby 
attaches to Temperature Measurements in the next attempt to account for the various properties of the 
chapter. Testing of Automobile and Aircraft crystal and co-ordinate them with other known 
engines are next dealt with, followed by a useful physical and chemical properties. The practical 
chapter on Miscellaneous Instruments, the text | importance of X-ray analysis is still in course of 
|finishing with a short description of the testing |development, but the rapid advances which have 
work carried out in connection with the Schneider | been made hold out promise that the application 
Trophy engines. Mr. Judge gives a Bibliography of X-ray methods will, in future, be extended to all 
at the end, but is presumably not familiar himself | forms of organised structure in nature. The study 
with the periodicals he mentions: for instance, he |°f the: complex structure of cellulose by X-ray 
gives La Vie Automobile, where he presumably methods has already had much practical significance 
means La Technique Automobile, and while recom- in the explosives industry. 

mending the Zeitschrift fiir Flugtechnik, he omits the | _The volume under review is the first of a series 
equally important Automobil-Technische Zeitschrift of three and gives a general survey of the whole 
|and Der Motorwagen. These are small points, which subject, It is complete in itself, and forms an 
‘he may like to correct in a subsequent issue. introduction to the whole series. Vols. 2 and 3 
While praising this work, it is only right to develop the subject in greater detail and with more 
comment on one drawback of the writing: the | thoroughness. Commencing with a short summary 
|phrasing is often careless, and the paragraphing | Of the crystalline state, the authors proceed to 










































In equations (5) and (6) E represents the neak valne | occasionally so poor as to render the reading tedious. 
{ the internale.m.f. Substituting e, the r.m.s. value The chapter dealing with the Schneider Trophy 
of the internal e.m.f., and neglecting r? compared | ‘ . 
with 2*, we have the following approximate expression | the past tense and partly in the present. 
for the permissible resistance | points are to some unimportant, but we believe 


er that in technical, as much as in general literature, 
ax ' 





discuss diffraction by the crystal lattice, in which 
it is shown that the diffraction of monochromatic 


engines is, for no apparent reason, written partly | X-Tays by a crystal is analogous to the diffraction 


ee Sees 
Consideration is given to how the methods employed 


| 


of monochromatic light by an optical grating. 


in analysing crystal structure are adapted to the 
form in which the crystalline material is available, 
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lhe Testing of High-Speed Internal-Combustion Engines. 
By ArtHur W. JupGE. Second edition, revised and 
enlarged. London Chapman and Hall, Limited. 
Price 258.] 
OnE of the most marked effects of the War upon 
the manufacture of many classes of engineering 
products, and in particular of high-speed internal- 
combustion engines, was the emphasis laid upon the 
need for definite and precise information. Inter- 
changeability of parts to facilitate the provision of 
spare parts necessarily called for a new precision in 
manufacture, but this alone was not sufficient. 
(;overnment departments purchasing engines made 
definite demands regarding the performances of 
these engines. Nominal horse-power, as a technical 
term, became obsolete in this field, and direct 
measurements of output, fuel consumption, &c., 
became essential. The technique of engine testing, 
therefore, attained an importance which has been 
ill to the good in the subsequent development of 
high-speed engines, and the advantages of sound 
testing are now so far realised that Mr. Judge’s 
hook. The Testing of High-Speed Internal-Combustion 
ngines, now appearing in its second edition, fills 
real want. 
Mr. Judge has taken a very broad view of his 
ibject and, utilising some 450 pages for the purpose, 
lias made a very comprehensive survey of the 
various aspects of the tegting of engines. His 


] 


lustrations, upwards of 300 in number, are good 


'the manner of the writing should not be neglected 
|entirely for the matter. In the present case, a work 
|of high order has been marred by hurried and 
|careless writing, and the author would be well 
| advised, in future editions, to recast many of the 
| paragraphs. There are other instances of careless- 
| ness, too, in the way in which references are made 
to persons, living and dead. In the same passage, | 
for instance, Professor This and Dr. That are 
mentioned withdut stating that they are dead, 
while an eminent living engineer is referred to 
bluntly by his surname. Junkers is given through- | 
|out the book without the final s. These are again 
|small matters, but they should not be general in 
|a work of this standard. 

Enough has already been said in praise of this 
book, without regarding these blemishes, to show 
that it is to be well recommended to all those | 
interested in the testing of engines. We may 
conclude by expressing the hope that more builders | 
of engines may be brought to see the value of the 
| sound testing of all aspects of the performances of 
their engines. While the experience and intuition | 
of the tester is valuable in its place, the human 
factor inevitably comes in; on the other hand, 
data obtained from well-designed measuring plant | 
is much more reliable, and can take account of | 
variables which are beyond casual observation. In 
engine production, as in other branches, “to 
measure is to progress.” 


together with examples illustrating the principles 
on which crystal analysis is based. X-ray optics 
are dealt with in a manner to be expected from 
such investigators, an outline being given of the 
basis of the quantitative treatment of X-ray 
diffraction. The value of this volume is enhanced 
by the inclusion of some excellent illustrations, and 
also by the fact that it has been written with 
the assistance of a number of collaborators, each of 
whom has been responsible for that part of the 
subject of which he has expert knowledge. The 
volume is the ripe fruit of profound scholarship, 
and is marked by a brilliance of style which irradiates 
its subject. 


Alternating Current Circuits. By M. P. Wetnpacn. New 
York: The Macmillan Company. [Price 20s. net.] 
Tue author, Professor of Electrical Engineering 
in the University of Missouri, has written this text- 
book with the definite aim of emphasising the 
position which circuit theory holds in all branches 
of electrical engineering. It is undoubtedly true 
that a good knowledge of such theory, particularly 
a knowledge of the mathematical methods of 
analysis and solution, has contributed in recent 
years to the progress of every branch of electrical 
engineering. In this connection, perhaps, electrical 
communication deserves special mention, but there 
is no aspect of design and construction that has 
not benefited by a fuller understanding of circuit 
theory. This is not a book for students just 
beginning the study of alternating currents. 
Readers must approach it already prepared, both as 
regards their mathematical equipment and their 
knowledge of the laws of electrostatics and electro- 
magnetism. These laws are reviewed in the opening 
chapter, which is succeeded by others dealing with 


The Crystalline State. Edited by Sir W. H. Braae, 
O.M., K.B.E., D.Se., F.R.8., and W. L. Brace, D.Sce., 
F.R.S. Vol. I. A General Survey. By W. L. Brace. | 
London : G. Bell and Sons, Limited. [Price 26s. net.] | 

Tue remarkable discovery of X-rays by Réntgen | 

in 1895, followed by the researches of Barkla on | 

secondary rays, and those of Widdington on the | 





d excellently reproduced, and the publishers have 
llaborated in producing a work that, as a book, 
very pleasing. Although this is mainly a reference | 
ok, it is also a text-book of the subject, and the | 
uthor has dealt sufficiently with principles for the | 
matter to be value in itself, apart from satisfying 
ie immediate needs of reference by a practical 
( Xperimenter. 
\fter preliminary chapters on General Principles 
Test Procedure, the subjects of Fuels and 
ombustion are dealt with, this chapter covering 
of fuels, measurement of fuel supplies to 
ngines, and the analysis of exhaust gases. This 
followed by a good chapter on the Measurement 
\ir Supply which is, unfortunately, still much | 
ulvance of general practice in the test houses | 
{manufacturers. Measurement of Heat to Circulat- | 
ng Water and Measurement of Brake Horse-Power | 
irom the subjects of the next two chapters, the | 





}together with some information concerning the 





excitation of X-rays by means of cathode rays of|the fundamental laws of current flow, general 
increasing velocities, inaugurated a new era in the | methods of circuit solution and resonance pheno- 
study of physical science which has had far-reaching | mena, before special cases such as directly and 
consequences. At the outset, considerable mystery | indirectly coupled circuits are introduced. The 
surrounded the nature of X-rays, but more recently, | expression of vector quantities by algebraic nota- 
as the result of extensive diffraction studies by| tion, in terms of the complex number and the 
numerous investigators, the subject has been con-| exponential and polar notations are here expounded. 
siderably clarified, resulting in the development of | It is of interest to note that complex numbers are 
methods by means of which the wave lengths given | used solely for the addition and subtraction of 
out by X-rays from different elements may be | vectors, for which the method is perfectly adapted. 
measured, and an indication given of the manner| Otherwise exponential and polar notations are 
in which atoms are spaced in crystalline formation, | employed, all vector quantities being stated in 
| terms of their actual values and their phase relation- 
ship to an assumed zero space or time phase. The 
advantages of these notations is pointed out and 
their use appears to be becoming general in advanced 
text-books such as the present. 

It will be found that no important aspect of the 


Our knowledge of the crystal- | 


structure of atoms. 
line state of matter was certainly of a limited | 
character prior to the classic researches of Laue | 
and the Braggs, culminating in the discovery that 
X-ray analytical methods could be applied in the | 
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subject of circuit calculations has been overlooked. 
The telephone expert and the power engineer alike 
will be interested, as well as the student who takes up 
ilternating-current theory 
to advanced work in machinery, power or communi 
cation. It is only necessary to mention a few of 
the headings to indicate the scope of this admirable 
work in the field of advanced electrical technology : 
include recurrent networks, filters and band 


as a preparatory course 


these 
eliminators, exact calculations affecting polyphase 
short-circuited trans 
very 


circuits, power systems, 


lines and transients Altogether a 


useful work. 


mission 








55-IN. CENTRE FOUR-SADDLE 


HEAVY LATHE. 
engineering of magnitude 
out their factories at the start so that 
to speak, 


wens rally, clue 


Frew concerns any have 
been able to lay 
future eX pansion sutomatically 
provided for Growth has to 
of « suses, been constrained to take place by accretion, 
with the result that plant ofter 
found illogically situated to one another 


Re-organisation thus becomes, 


Was nT a) 
t variety 
and 


machines are 


with regard 
sooner or later, desirable, 
and the enterprise of a firm embarking on what may bea 
formidable expensive task to be commended 


Messrs. English Steel Corporation, Limited, are attack 


and 


ing the problem on sound lines The firm's Vickers 
Works, Brightside, Sheftield, has, for « xample, been 
entirely re-arranged, outlying shops have been closed 


down and the work concentrated in a central machining 


ection, extended and modified to handle not only cur 
rent contracts, but to anticipate requirements. One 
result of the new scheme has been a considerabl 
reduction in the cost of transport of materials 

The central machining section, which com prises 


nearly a mile of bays, is capable of dealing with he Avy 


forgings up to 150 tons in weight, large steel castings, 


mechanical and electrical, and the manufactures of 
the firm generally, and a number of new machines 
have been installed These include centre lathes up 
to 5 ft. swing by 92 ft. long, double-ended boring 
machines for work up to 24 in. in diameter by 75 ft 
long, puncher slotting machines up to 4 ft ’ stroke, 


ind so forth It may be noted that in these machines, 
the special tool steels made by the English Steel Corpora 
tion at their North Street Works, Openshaw, have been 


found to give the most satisfactory results in the 
direction of increase of output Although we think it 
would have been of interest to have given a mor 


detailed description of the larger tools, our available 
a heavy lathe with 
height of centres and admitting 
centres. This machine 


space confines us to one only, viz., 
four saddles, of 55 in 
work 60 ft. long 


het weer is 


illustrated in Figs. | to 4, on this and the opposite pages. 
It is electrically driven throughout, each saddle having 
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GENERAL 
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its own motor, and has been designed and built to the 
Messrs. r= hailer 
The view from above, given | that it was first employed on the machining of a boil 


firm’s requirements by 


Limited, Felling-on-Tyne 
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in Fig. 2, illustrates 


constructed. 











the class of work for whic h it has 


It mav be of interest to not 
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Fie. 4. 


drum for the Fulham Power Station. This drum is 
54 ft. in diameter by 45 ft. long and weighs 88 tons. 
The cutting capacity of the lathe may be gauged by 
the fact that on the occasiou of a visit on May 1 by 
H.R.H. Prince Charles of Sweden to Vickers Works, 
3} tons of material were removed in an hour though 
the machine was not working at its maximum rate. 
Referring to Fig. 2, the massive tailstock with its 
faceplate will be noticed in the foreground. Beyond 
it, on the left, is one of the saddles, then a roller steady, 
on the right are two more saddles, the remaining one 
heing seen on the left close to the headstock in the 
background. The total length of the bed is 86 ft. 8 in. 
It is of the double type and is composed of six sections 
with a longitudinal centre joint and staggered trans- 
verse joints, both bolted and keyed. The width, 
across the ways, is 12 ft., and the depth 2 ft. 6 in. 
It will be noticed from Figs. 3 and 4 that the bed is 
provided with four flat ways. The tailstock slides 
on all four and the saddles on the front two, or rear 
two, respectively. The removal of the chips is effected | 








Heapstock ConTAcTOR GEAR AND ConDuCTORS FOR SADDLES. 


by a conveyor situated along the centre line of the 
lathe in the foundations. The conveyor deposits 
the chips into a skip which is removed as required by 
the shop crane. It is operated by a separate auxiliary 
motor. The headstock, best shown in Fig. 3, con- 
tains the main drive which consists of a 250-h.p. 
variable-speed motor running at 350-1,050 r.p.m., 
and direct-coupled to the first motion shaft by a flexible 
coupling. In addition, there is change gearing giving 
four rates of spindle speed, the total range, in conjune- 
tion with the variable-speed, being from 0-6 r.p.m. to 
29-8r.p.m. The headstock spindle is 27 in. in diameter 
at the front bearing, which is 36 in. long. The back 
bearing is 20 in. in diameter by 30 in. long. These 
bearings are plain, with gunmetal bushes, as are also 
those for the last motion shaft. All the remaining 
shafts run in roller bearings. The gearing shafts 
and spindle were made from forgings of special steel 
supplied by the English Steel Corporation to Messrs. 
Noble and Lund. The keys in the driving shafts are 
all machined out of the solid. 








The faceplate is a heavy steel casting bolted to the 
spindle. It is 9 ft. 3 in. in diameter and is fitted with 
eight dogs moving in slots for coarse adjustment, 
and having independent fine adjustment. The drive 
is by means of a pinion, solid with its shaft, supported 
in bearings on both sides and meshing with a forged 
gear ring bolted to the back of the faceplate. The 
gears are double-helical machine cut, and are totally 
enclosed. Speed regulation is effected by the hand- 
wheels seen in Fig. 3, and the starting and stopping 
controls are assembled on an instrument panel on the 
front of the headstock. The control gear itself is 
built into the headstock as shown in Fig. 4, the panel 
on which the contactors, &c., are mounted being 
arranged on hinges so that it can be swung out, by 
means of screw gear when access is required to the 
back connections. The panel is protected by hinged 
steel doors. The resistances are mounted in an inde- 
pendent ventilated compartment attached to the 
headstock. Lubrication of the headstock mechanism 
is effected from a motor-driven oil pump. The oil is 
delivered through a filter to a tank at the top of the 
headstock from which it is discharged to all the bearings 
and cascaded on to the gears, including the face-plate 
ring. The working of the lubricating oil streams is 
observed through windows in the headstock cover, 
internal electric illumination being provided. The 
pump motor is controlled by means of push buttons 
on the instrument panel, which buttons are interlocked 
with those controlling the main motor in such a way 
that the latter cannot be started up until the oil pump 
is working. The main push buttons effect starting, 
stopping, reverse and inching motions. Above the 
push buttons are an ammeter and a tachometer. The 
latter has two sets of graduations, one for low speeds 
and the other for high speeds. This gives an open 
scale in each case. The appropriate range is automati- 
cally selected by a switch operated from the gear-change 
mechanism. The motors throughout the machine 
were supplied by Messrs. British Thomson-Houston 
Company, Limited, Rugby, and the automatic control 
gear by Messrs. Igranic Electric Company, Limited, 
149, Queen Victoria-street, London, E.C. 

The construction of the tailstock is best shown in 
Fig. 1. The spindle, which is 22 in. in diameter by 


27 in. long at the front bearings and 20 in. in diameter 
by 26 in. long at the rear bearings, is arranged to rotate 


with the work when required and is fitted with an inner 
sliding spindle, 15 in. in diameter, which carries a 
large centre for centre work. Traverse of this spindle 
is effected by a hand wheel, two rates of motion being 
provided, viz., a rapid motion and a slow one for the 
final tightening up of the centre. The tailstock body 
has a small degree of cross adjustment for maintaining 
correct alignment of the centres. It is traversed 
to place, at a speed of 90 in. per minute, by the small 
5-h.p. motor seen in Fig. 1. This operates through 
rack and pinion gear. The current supply to the motor 
is through cab-tyre cables which are plugged into the 
nearest front saddles, an arrangement adopted as the 
tailstock, when work on a comparatively short part 
is being done, has to be lifted bodily over such of the 
saddles as are not required. For large diameter work, 
a cast-steel faceplate 7 ft. 4 in. in diameter can be 
attached to the spindle. It is shown so fitted in Figs. |} 
and 2. The faceplate is provided with four steel chuck 
dogs. 

The saddles are of very substantial construction, 
and the tool posts are steel castings. The tool posts 
on the two front saddles are arranged to swivel for 
cutting tapers, and each can accommodate three tools 
when multiple cuts are desired. The saddle movements, 
both rapid traverse and feeds, are operated by individual 
motors. These are best seen in Fig. 1. The current 
is picked up from the copper conductors seen in Fig. 4. 
They extend along the bed at both the front and rear 
and are normally covered by sheet-steel casings, 
removed in the illustration. The conductors are con 
nected to the headstock contactor gear. This arrange 
ment eliminates long shafts or trailing cables and has 
proved very efficient in operation. The motors are 
mounted on the saddle aprons and are of the variable 
speed type of 3-h.p. and run at 400-1,200 r.p.m. Feed 
change gears and a lubricating pump are also carried 
in each saddle. The rapid traverse can be varied 
between 52 in. and 156 in. per minute. The longitudinal! 
feed rates range from 0-02 in. to 14-4 in. per minute, 
and the feed rates of the cross slide from 0-01 in. te 
7-4 in. per minute. Suitable indicators on the saddles 
enable the operator to select the rate of feed required. 
Push-buttons on the saddles control both the main 
motor and the feed motor. The “ stop” button stops 
all the motors so that when the headstock motor is 
stopped the feed motors are also stopped. As, however, 
movement of the tools either longitudinally or trans- 
versely may be required when the headstock spindle 
is not running, a special “ test’ button is provided, 
by which all movements of the saddle concerned can 
be obtained as long as it is depressed together with the 
saddle motor button. The control gear for the saddle 









































motors is neatly housed in a ventilated box on each 
saddle, the cover of which box forms a platform giving 
the operator access to the tools. 

The roller steady, seen in Fig. 1, is used to support 
heavy forgings, &c. It consists of a massive cast-iron 
base spanning all four ways of the bed. On this 
base are two cast-steel pedestals carrying the rollers. 
The pedestals are provided with means of adjustment 
to suit different diameters of work. The rollers are 
of a special steel and are mounted on roller bearings. 
The approximate weight of the lathe, complete with 
electrical equipment, roller steady and chip conveyor, 
is 270 tons. 








THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Tue thirty-ninth Annual Convention of the Incor- 
porated Municipal Electrical Association is being held 
this week at Liverpool, under the presidency of Mr. 
P. J. Robinson, city electrical engineer. The attend- 
ance, which exceeds 1,200 members, delegates and 
visitors, constitutes a record, and the programme, in 
addition to technical sessions, includes visits to the 
works of the Metropolitan-Vickers Electrical Company, 
Limited, Manchester, Messrs. British Insulated Cables, 
Limited, Prescot, and the Automatic Electric Company, 
Limited, Liverpool. Inspections are also to be made of 
the Georgic, and the Clarence Dock Power Station, 
while an exhibition of domestic apparatus and pub- 
lic lighting equipment, referred to below, and a number 
of purely social functions have also been arranged for 
in connection with the meeting. 

The formal proceedings opened on Tuesday morning, 
when a civic welcome was extended to the Convention 
by the Lord Mayor of Liverpool (Mr. G. A. Strong). 
His worship said he was glad that the Association, 
which had honoured them by holding their annual 
convention in Liverpool, had on this occasion achieved 
a record attendance and he hoped that the meeting 
would be a record in every other sense. The work of 
the Association was of importance to the electrical 
industry in that it provided for the interchange of new 
ideas and gave an opportunity for unity of action, 
both of which assisted towards progress. They would 
be glad to know that in Liverpool the services of the 
president (Mr. P. J. Robinson) were fully appreciated. 
He had been mainly responsible for bringing the under- 
taking to its present position. The cost of electricity 
in Liverpool was as low as almost anywhere else in 
the country, and this was a factor which large 
manufacturers might consider. 

The President, in returning the thanks of the Associa- 
tion to the Lord Mayor, announced that a loyal telegram 
expressing gratification at the visit of H.R.H. the Duke 
of York to the annual dinner of the Convention had 
been sent to H.M. the King. 


THe DEVELOPMENT oF ELEcTRICITY SuPPLY. 

After expressing the thanks of those present to the 
Lord Mayor, Mr. Robinson delivered his presidential 
address, in which he said that the success of an elec- 
tricity undertaking depended very largely upon the 
“ man on the job.” No amount of rationalisation could 
give so good a result as an energetic engineer who had 
a reasonably free hand. The limitation of competition 
which was imposed on some engineers was an extremely 
pernicious policy. Such proposals, for example, as the 
collaboration of electricity and gas undertakings by 
the opening of joint showrooms, joint meter reading, 
and refusal of permission to the electricity department 
to canvas houses in which gas cookers were installed, 
not only restricted electrical development, but were 
detrimental to the prosperity of the country. While 
business ability wan essential to the control of an 
electricity undertaking, technical knowledge was still of 
equal importance. Whether the amalgamation of 
adjacent small undertakings into one large under- 
taking was desirable depended on local conditions. 
A small undertaking under an enthusiastic engineer 
eould render more efficient service than that available 
from a much larger one under a lethargic engineer, 
or under a bureaucratic organisation lacking local 
knowledge. The laissez-faire attitude was undesir- 
able anywhere, but in the electricity supply industry 
it was fatal. 

Referring to the question of rating, Mr. Robinson 
said that during the year ending March 31, 1932, the 
rates paid by municipal electricity undertakings 
represented 12-78 per cent. of the total working 
expenses, and in many cases the charge due to this 
cause was greater than the cost of coal. Figures of 
the order 0- 15d. per kilowatt-hour were not unusual, 
and such a burden must militate against the develop- 
ment not only of the electricity supply industry, but 
of industry in general. There should be some uniform 


system of assessment carried out by a central authority, 
as in the case of railways, so that one undertaking did 
not have to pay on a different basis from another. 
The existing condition, whereby the more efficient the 
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undertaking the more it paid, should also be altered. 
Further, the Government should consider whether in 
the national interest electricity undertakings should not, 
like manufacturing industries, be de-rated altogether. 

The ultimate aim of electricity supply engineers 
should be to increase the comfort, conditions of employ- 
ment, standard of living and health of all members of 
the community. To attain this end the price of 
electricity must be brought to the lowest possible point 
and the availability of all types of equipment facilitated. 
Whilst bearing in mind this primary object, the financial 
success of the undertaking must not be overlooked. 
Success must not, however, be interpreted only in 
terms of profits and rate-relief, for the attraction of 
industry to a district by reason of cheap electricity 
would benefit that district to a greater extent than 
was always realised, and the principle of making a large 
profit by high charges on a small output could not be 
considered sound. Every effort must therefore be 
made to educate the public, so that they automatically 
associated electricity with the amenities of life and 
realised that it was not a rich man’s luxury, but the 
servant ofeveryone. This must be done by propaganda 
organised on a national basis and supported locally by 
developing the spirit of service to the consumer. Money 
spent on development, installation of experimental 
plant, assisted wiring schemes, and even the repairing 
of minor defects without specific charge, would ulti- 
mately yield a far greater return, even though such 
expenditure might run counter to the ideas of the 
average corporation auditor. Any sound private firm 
would look on such procedure as an ordinary com- 
mercial risk, and an electricity undertaking should 
do the same thing. 

Dealing with the actual methods which should be 
adopted to ensure maximum development, Mr. Robin- 
son mentioned schemes for hiring and maintenance, 
assisted wiring, systematic canvassing, exhibitions, 
lectures and special terms to schools, encouragement of 
off-peak loads, showroom demonstrations, wireless and 
wireless rediffusion on the mains, and training of staffs. 
In addition, simple tariffs were essential and elaborate 
legal documents in connection with supplies and hiring 
should be avoided. The question of standardisation 
and simplicity of design of apparatus was of the utmost 
importance in reducing that high initial cost of instal- 
lation which was one of the greatest hindrances to 
progress. 

Turning to another aspect of the supply industry, 
the Central Electricity Board had a very difficult task, 
particularly in view of the fact that the provisions of 
the 1926 Act governing trading were somewhat complex. 
It was quite possible that the strict application of these 
provisions might, in some cases, prevent a fair distribu- 
tion of the savings resulting from the operating pro- 
gramme. It was, therefore, essential that some more 
equitable method should be devised, and he had every 
confidence that the Board would be willing to co- 
operate to this end. The tendency to replace trams 
by petrol "buses was said to have been due to the high 
cost of electricity, but taking the average of nine 
tramway undertakings, electricity represented only 
14 per cent. of the working cost, and the main reason 
seemed to be that those responsible had not sufficiently 
considered the comfort of the passengers. If seating 
conditions were improved, the tramcar would return to 
its own as the cheapest form of public transport for 
town work, and the electricity industry would be freed 
from the unwarranted charge of having driven it off 
the road through excessive charges. 


ELECTRICAL EXHIBITION. 

At the conclusion of the address those present 
attended the official opening of the Electrical Exhibi- 
tion by the Lord Mayor. This exhibition is mainly 
devoted to domestic and public lighting equipment, 
but Messrs. Brookhirst Switchgear, Limited, Chester, 
are showing an example of their oil-pump circuit- 
breakers, which is capable of carrying 400 amperes at 
L1kV, and a self-contained automatic feeder voltage 
regulator, consisting of a motor-driven transformer 
tap-changing switch, which works in conjunction with 
an auto-transformer and gives eleven regulating posi- 
tions. Automatic control is effected by a voltage relay, 
which can be compounded to raise the voltage as the 
load increases. Messrs. Drake and Gorham Whole- 
sale, Limited, London, are exhibiting a round tank 
circuit-breaker with dished bottom and domed top. 
This is capable of carrying 300 amperes or 600 amperes 
at 11 kV, the rupturing capacity being 250,000 kVA. 





In a 3-3 kV, 300 amperes metal-clad isolated switch | 
unit, also shown by this firm, the "bus bars and current 
transformers are in separate chambers, so that current | 
transformer ratio-changing can be carried out while the 
*bus bars are alive. Messrs. Evershed and Vignoles, | 
Limited, Acton-lane Works, Chiswick, London, W., are | 
showing a voltmeter, on which the pressure of each 
phase of a three-phase system is recorded simultaneously 
on a 6-in. chart, the straight time-lines enabling the 
simultaneous values to be read easily. A frequency | 











_LJUNE 1, 1934. 


recorder, with a range from 47 cycles to 53 cycles per 
second, is also exhibited as well as a seven-pen recorder 
with a recording ammeter for showing the times 
starting and stopping a number of pumps or othe: 
equipment in conjunction with the total load. Messrs 
A. Reyrolle and Company, Limited, Hebburn-on-Tyn 
are exhibiting an all-insulated house-service fuse b 
consisting of a cable-sealing box, a self-aligning fus 
and a separately-enclosed neutral link. All the insulat 
ing and enclosing parts are made of moulded insulati: 
and, when assembled, the cable box cover locks th, 
fuse handle so that.it cannot be removed. 


(To be continued.) 








HEALTH IN THE TROPICS. 


Tue Ross Institute Industrial Advisory Committ: 
was formed in 1928, and is now incorporated with th: 
London School of Hygiene and Tropical Medicine i 
the University of London. The Institute special! 
deals with the health of the worker in the tropics a: 
the supply of scientific information to that end 1 
industrial undertakings abroad. At their meeting «: 
March’ 27 last, in the Council Chamber of the Rubbe: 
Growers’ Association, with Mr. G. H. Masefield pr: 
siding, the malaria control and other sanitary wor! 
carried out at the copper mines in Northern Rhodesia 
was reported to have been successful, and Mr. Harrison’s 
work on the site of the Zambesi bridge was said to cor 
stitute a new record in tropical sanitation. Mr. Harrison 
also visited Nyassaland in connection with th 
selection of healthy sites for railway stations on th: 
extension of the railway to Domira Bay on Lak 
Nyassa. Dr. Ramsay raised an interesting point in 
regard to borrow-pits, so often the cause of mosquito 
breeding in the tropics. Borrow-pits on clay soil are 
not normally dangerous breeding places. The thousand 
of muddy borrow-pits along the roads and railways 
on low-lying land in Assam and Bengal are, fortunately, 
usually free from dangerous mosquitoes ; it is only thos: 
on land where there is little colloidal clay in the soil 
that periodically become dangerous. 

The eye-fly costs the tea industry thousands of 
pounds annually, owing to the loss of labour whik 
labourers are incapacitated through conjunctivitis, 
and this question is being discussed with the Depart 
ment of Entomology at the London School of Hygiene 
and Tropical Medicine. In co-operation with Messrs. 
James Finlay and Company, Limited, and the English 
and Scottish Joint Co-operative Wholesale Society, a 
new research centre has been opened in the Anamallais 
in Southern India under Dr. J. E. Measham. Her 
again figures show the reduction in the sickness rat 
following on anti-malarial work. 

Dr. J. P. Crowden, of the Department of Industria! 
Physiology, gave a short demonstration at the meeting 
of the experimental work he had been carrying out 
on heat insulation, with details of the results of field 
tests in Egypt, London, and at the National Physical 
Laboratory. These tests showed that the method of 
insulation by reinforced aluminium foil which makes 
use of the physical properties of bright and metallic 
surfaces should contribute greatly to the comfort ot 
residents and travellers in hot and cold countries. lor 
the insulation of buildings, the aluminium foil is rein 
forced with asbestos paper to which it is firmly bonded 
by bitumen. It forms a durable and handy materia! 
which is supplied in rolls 100 yards long and 2 ft. wide. 
Where greater strength is required the foil is reinforced 
with asbestos roofing felt. Dr. Crowden considers th 
material willbe of particular value in factories with 
galvanised iron roofs, in bungalow construction, for 
coolie lines and petrol storage tanks, and for many 
other uses, including ships’ cabins. 








EXHIBITION OF INVENTIONS, STocKHOLM.—An exhi 
bition of inventions and technical novelties is to be held 
in the Atlas Hall, Stockholm, from June 5 to 18. A 
special section will be devoted to motor-car accessories 


ConpiTiIons IN StnGAPoRE.—A brochure, compiled by 
the publicity committee of the Rotary Club of Singapore, 
for the purpose of making known the stages of develop- 
ment of Sixgupene from its foundation, and also som« 
thing of its administrative, commercial, industrial and 
social activities at the present time, has recently been 
published by the Rotary Club and the Municipal Commis 
sioners of Singapore. The brochure, which is wel! 
written and most attractively illustrated, contats 
numerous articles on such matters as the foundation 
of the present town by Sir Thomas Stamford Rafties in 
1819 and its history and wth, the port and munici- 
pality of Singapore, police, public health, medical insti- 
tutions, climate, rail, road and air transportation, 
commerce and industries, rubber manufactures, anc 
tin smelting. Other chapters on life in Singapore anc 
hints to sightseers are intended for the guidance 0! 
visitors, while a number of helpful maps and plans ar 
also included. The brochure gives the reader an excellent 
idea of the general conditions of life in Singapore and 
reflects great credit on all those who have taken part 12 
its production. 
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THE INSTITUTION OF WATER 
ENGINEERS. 


Tue thirty-ninth summer general meeting of the 
Institution of Water Engineers was held this year at 
Birkenhead from May 23 to May 26. A good pro- 
gramme was arranged for these four days, a number of 
visits being paid to nearby reservoirs, pumping stations, 
&c., whilst, in addition to the presidential address, 
three papers were presented for discussion. The new 
president, who assumed office on the first day of the 
meeting, is Mr. Reginald Francis Baker, M.Inst.C.E., 
Engineer to the Birkenhead C.B.C. A brief summary 
of his address and of two of the papers is here given. 


PRESIDENTIAL ADDRESS. 


The main subject of Mr. Baker’s address was a con- 
sideration of the relation of the drought of 1933 to 
stored water, the conditions on the gathering ground 
of the Alwen Reservoir, the source of Birkenhead’s 
water supply, being examined in some detail as typical 
of an undertaking designed and worked on orthodox 
lines. The raising of the top water level of this reser- 
voir to the full limit permissible under the Act authoris- 
ing construction had provided ample storage up till the 
present. There was a possibility that several dry 
years would follow last year, and whilst certain reser- 
voirs seemed capable of equalising the flow over three 
dry years, in each of which the rainfall approximated 
to 80 per cent. of the average, they might not be 
capable of meeting the conditions arising during one 
extremely dry year in which the rainfall was 70 per 
cent. or below. Probably in most cases it would not be 
economical to increase the storage capacity beyond 
certain linits, and authorities whose reservoirs could 
not be relied upon to meet the worst possible conditions 
should be in a position to supplement their supply in 
case of need from some other source. The time was 
opportune to investigate generally the yields and 
capacities of the reservoirs of the country. On the 
question of rural area supply, where springs or wells 
were relied upon, it was pointed out that there existed 
undertakings which were carried on with practically 
no skilled supervision. They were a menace to the 


community they supplied and were often incapable of | 


delivering either the quantity or quality of water 
required. Some steps should be taken to deal with 
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this unsatisfactory 
state of affairs. The 
need for new general 
legislation in water- 
works was now more 
urgent than ever. 
The practicability of conserving water rejected by land 
drain schemes in order to prevent flooding was worth 
investigation, but some co-ordinating authority would be 
required. Mr. Baker concluded by a review of the recent 
changes in the conditions regulating admission to the 
Institution. The conditions of election for full members 
had been, generally, made more stringent, associate mem- 
bers must be corporate members of the Institution of 
Civil Engineers, and the number of associates would be, 
in future, limited to one-third that of the number of asso- 
ciate members. As this ratio was exceeded at present it 
was likely to be a very considerable time before any 
further associates could be elected. It was suggested 
that, in making appointments to responsible posts, 
water authorities should at least give preference to 
members of the Institution, even if they could not 
make it a condition of employment. 


Concrete Dam Desien. 


The first paper after the address was entitled ‘‘ The 
Design of Concrete Dams, with Special Reference to 
Deterioration due to Moorland Water.” It was 
presented by Mr. W. T. Halcrow, M.Inst.C.E., 
M.I.Mech.E., and will be found in abridged form on 
page 609 ante, and on page 637 of this issue. 


Rural WATER SUPPLIES. 


The second paper was read by Mr. H. R. Lupton, 
M.A., M.Inst.C.E., and, as its title, “The Pumping of 
Rural Water Supplies,” indicates, dealt with the dis- 
tribution of water in districts outside the area served 
by a reservoir. Mr. Lupton supported his argument 
for independent installations for small communities 
by a detailed analysis of probable distances, quantities, 
and costs for undertakings of different sizes, the paper 
being fully illustrated by diagrams of reticulations, 
graphs, &c. Different types of pumping plant, driven 
by steam engines, oil engines, and electricity, were 
discussed and compared. Regional reticulation was, 
on the whole, condemned, but regional control, viz., the 
oversight of village supplies, was stated to be useful. 
The main conclusions arrived at in the paper were 
that an automatic electrically-driven village supply 
was, in many cases, preferable to distribution from a 
regional source, and that full use should be made of 
the existing electric grid in this connection. It was 
| necessary, however, in view of the expensive nature of 














Front View witH Smoke-Box Door OPEN. 


electricity as a source of energy, to install machinery 
of the highest possible efficiency. 


Aquepuct TUNNELS. 

The concluding paper was entitled “‘ The Preston 
Aqueduct Tunnels ” and was read by Mr. E. C, Oakes, 
M.Inst.C.E. It described, with appropriate plans, 
sections and photographs, two portions of an aqueduct 
for the Preston Corporation Waterworks, now under 
construction to replace a brickwork culvert which has 
been in existence some sixty-three years. The aque- 
duct will consist of 10} miles of 30-in. bitumen-lined and 
sheathed steel pipes and a gravitation tunnel, 1,000 
yards in length, connecting the Landgen Valley Intake 
Works with the storage reservoirs near Longridge. 
At Whitewell, about 18 miles from Preston, the aque- 
duct is carried in a tunnel passing through 618 yards 
of a hillside near a deep limestone gorge. The method 
of driving the headings was described, and also the 
construction of the tunnel. This consists of a flat 
concrete floor with an elliptical arch of pre-cast cement- 
concrete blocks. The height at the centre is 6 ft. 6 in. 
and the greatest width 7 ft. The aqueduct is situated 
at one side of the tunnel on supports, so that it is com- 
pletely accessible. The pipe line terminates at the 
entrance to the second, or gravitation, tunnel, the 
water being delivered into a steadying pool and then 
flowing through the tunnel. This is straight-sided 
with a semicircular top and is 6 ft. 8} in. high by 
5 ft. wide. The sides and top are lined with concrete 
blocks, but the bottom is formed of mass concrete and 
carries an invert of semi-oval cross-section 4 ft. wide 
by 1 ft. 9 in. deep, lined with thin pre-cast concrete 
slabs carried on ribs formed on the invert. The tunnel 
is carried through carboniferous grits and shales. 
Costs and other construction data were given in the 


paper. 


2-8-2 TYPE EXPRESS LOCOMOTIVE 
FOR THE LONDON AND NORTH 
EASTERN RAILWAY. 


A NEw type of express passenger locomotive for this 
country has just been put into service on the London 
and North Eastern Railway, in the form of a three- 
cylinder engine with 2-8-2 wheel arrangement, to the 
designs of the company’s Chief Mechanical Engineer, 
Mr. H. N. Gresley, C.B.E. This engine, named 
Cock o’ the North, has been built at the works at 
Doncaster, and is intended to work the east coast day 
and night express trains between Edinburgh and 
Aberdeen on which section of the system the gradients 
are heavy. 
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Although in this engine Mr. Gresley has not exceeded 
a boiler pressure of 220 lb. per square inch, it will be 
obvious that with three cylinders, 21] in. in diameter 
by 26-in. stroke, 8 coupled wheels 6 ft. 2 in. in diameter, 
and over 80 tons available for adhesion, a very service 
able machine has been produced for such work. When 
it is added that the water-evaporating surface of the 
boiler is 2,714 sq. ft., supplemented by 635-5 sq. ft. of 
superheater surface, and that the grate area is 50 sq. ft., 
it may be assumed that the engine will be assured of all 
the steam that can be normally required, even under 
conditions of heavy loading. 

As usual with Mr. Gresley’s engines, this machine 
embodies various interesting features, but before 
dealing with these details we will refer to the general 
design. A general view of the engine is given in Fig. 8, 
page 626, while in Figs. 9 and 10, also on the same page, 
will be found diagrams of principal dimensions. As 
stated, the engine has three cylinders, 21 in. by 26 in., 
east all together and driving on to the second coupled 
axle, the centre cylinder being raised considerably 
above the level of the outer two, and being set at a 
slope of | in 7-713. The outer cylinders are inclined 
at | in 30 to the horizontal. The valve gear is of the 
poppet type of the Associated Locomotive Equipment 
Company, Limited, operated by rotary cams driven 
through shafts and gearing off return cranks on the 
second coupled axle, as will be evident. Separate 
steam and exhaust valves are employed, and the two 
sets of gear, one on each side of the engine, each drive 
the four valves of one outside cvlinder, and two valves, 
either steam or exhaust, of the centre cylinder. We 
propose to return to the design of the cylinders later ; 
in the meantime, we may say that special attention 
has been given to large steam passages, the poppet valves 
permitting of short porta, and the exhaust having been 
divided into two, to secure freedom from high back 
pressure. 

The boiler barrel, as will be seen from Fig. 3, has 
a diameter of 6 ft. 5 in. ovtside at the firebox, tapering 
to 5 ft. 94 in. inside at the smoke-box. The length of 
the barrel is 19 ft. The firebox is of the wide pattern, 
characteristic of engines on this line. The outside 
width at the mud ring is 7 ft. 9 in., and the length 
7 ft. 11} in. The firebox tube plate is set forward 
in the barrel, providing a combustion chamber about 
3 ft. in length. The firebox is of copper. The grate 
ie sloped ; with a width of 6 ft. 11} in. and length of 
7 ft. 2 in., it provides an area of 50 sq. ft. Some of 
the features of the boiler are shown in Figs. 3 and 4, 
above. The barrel contains 121 steel tubes, 2} in. in 
diameter, and of a thickness of 10 1.W.G. There are 


also 43 superheater flues, 5} in. in diameter by ¥ in. 
thick, the length between tube plates being 18 ft. 11} in. 
The firebox provides 237 sq. ft. of heating surface, the 
ft., and the large flues 1,122-8 
making a total evaporating surface, 


small tubes 1,354-2 aq. 


aq ft., as already 

















| stated, of 2,714 sq."ft. The super- 
| heater elements have an inside dia- 
| meter of 1, in., and provide 635-5 
| sq. ft. of surface. 

Figs. 3, 4 and 
of the interesting features of the 
| boiler. This is a steam collector 
fitted in the top of the barrel and 
integral with the dome. It is formed 
of a steel pressing riveted to the top 
of the barrel on the outside. It has 
an inside length of about 6 ft., and 
steam is admitted to it through a 
number of slots cut in the top of 
the boiler barrel, with the object of 
preventing water being carried over 
with the steam. The barrel is 
stiffened at this part by a large patch 
plate, with corresponding slots. 
The latter are well shown in Fig. 5, 
which is a view of the inside of 
the barrel inverted. Three ribs, of 
j-in. plate, are welded across the 
patch plate at this point to give 
further support. In order to pre- 
vent drop of pressure between the 
boiler and the steam chests, an 
extra large regulator is fitted and 
large-diameter steam pipes are pro- 
vided, the main steam pipe being 
7 in. in diameter. 

Details of the collector, regulator 
}and steam piping are given in Figs. 
|6 and 7, on the opposite page, which 
jalso show the smoke-box arrange- 
iments. Steam passes from the 
superheater header to the cylinders 
by way of two pipes of 5}-in. bore, 
| delivering to a central chamber in 
| the top of the cylinder casting, from 
| which all three cylinders draw their 
supplies. This arrangement will be 
clearer when we refer to the cylinder 
castings. 

The exhaust will be seen from 
Fig. 7, to be divided into two short 
64-in. pipes, each containing a 3-in. 
diaphragm to ensure good distribution of the steam 
over the orifice area, the jet diameter being 5,4 in. 
Above each exhaust pipe are two petticoat pipes, the 
bell-mouth of the bottom one being level with the 
exhaust pipe top, and the top of the upper one being 
level with the bottom of the chimney extension. 
The two chimneys are each 1 ft. 4} in. inside at the 
throat, and they end flush with the outside of the 
smoke-box. The whistle is placed on the smoke-box 
front. The front plate and door are sloped, and the 


5 illustrate one 
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) front part of the top of the smoke-box is cut away an 


















replaced by an upward inclined plate, as was first 


done by Mr. Gresley in the case of his No. 10,000 
This arrangement will be clear not only from Fig. 7 
but also from Fig. 11, which also shows very distinct!) 
the two chimneys. Fig. 2 is a front view of the engin 
with the smoke-box door open. 

The leading wheels of the engine are 3 ft. 2 in. ! 
diameter, and the trailing wheels are 3 ft. 8 in. T) 
coupled wheels are 6 ft. 2 in., as already stated, a 
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CONTRACTS. 


Messrs. Ruston-Buoyrrus, Liurrev, Excavator Works, 
Lincoln, have in hand several orders for excavating 
machinery. These include a repeat order for a 21-B, 
j-yard, petrol shovel for the State Alluvial Diamond 
Mines, South Africa ; a 37-B Diesel grabbing crane, with 
35-ft. boom and 32/40 cu. ft. grab, to be mounted on 
a pontoon for digging 35 ft. below water level; a 37-B 
Diesel grabbing crane, with 50-ft. boom and 1}-yard 
grab, mounted on standard caterpillars, for South 
Africa; and a 52-B Diesel dragline, with 80-ft. boom 
and 1}-yard bucket, for irrigation work in Australia. 

Messrs. Leytanp Morors, Limirep, Leyland, Lan- 
eashire, have received orders from the Municipality of 
Bombay for a further four side-type “ Badger ” refuse- 
collection vehicles ; from Mesers. The Anglo-Persian Oil 
Company for special six-wheeled vehicles of large capacity 
for work in the oil fields ; from the South African Rail- 
ways and Harbours Administration for a number of 
single-deck passenger chassis; and from Messrs. Sani- 
tarium Health Foods Proprietary, Limited, of Australia 
and New Zealand, for 11 “* Cub " motor vehicles. 

Messrs. YARROW anp Company, Limrrep, Scotstoun, 
Glasgow, W.4, have received orders from Messrs. Peter 
Dixon and Son, Limited, Grimsby, for a complete new 
boiler plant, which includes three Yarrow land-type 
boilers of the latest design working at a pressure of 425 Ib 
per square inch, and superheated to 700 deg. F.; from 
the City Council of Pretoria for two Yarrow land-type 
water-tube boilers working at 365 Ib. per square inch, 
and a steam temperature of 690 deg. F.; and from 
Messrs. The Burmah Oil Company, Limited, for three 
Yarrow land-type water-tube boilers to work at a 
pressure of 220 Ib. per square inch and a steam tempera- 
ture of 555 deg. F 

Messrs. Hervert Morris, Limirep, Loughborough, 
have again received the contract from the Admiralty 
for the supply of pulley-blocks. The firm has received 
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PERSONAL. 


Messrs. B.E.N. Parents, Liwrrep, Gorst-road, Park 
Royal, London, N.W.10, inform us that they have 
appointed Mr. A. G. Roper assistant sales and service 
manager at their head office in Gorst-road. Previously 
Mr. Roper was in charge of their showrooms at 92, 
Tottenham Court-road, and his place there has been 
filled by Mr. A. Keall. 

Messrs. Ruopes, Brypon axnp Yovatt, Limrren, 
Waterloo Engineering Works, Gorsey Mount-street, 
Stockport, have been appointed sole agents and dis- 
tributors in Great Britain for Sihi self-priming water 
pumps, vacuum pumps, and compressors. Spare parts 
for existing pumps can be supplied. 

Mr. Atan Arnotp, of Winchester, has been elected 
President of the Chartered Surveyors’ Institution. 

Mr. M. H. P. Atten, who, during the past ten years 
has been manager of the Birmingham branch of Messrs. 
Bell’s Asbestos and Engineering Supplies, Limited, 
Slough, Bucks, has been appointed director and general 
manager of Messrs. Bell's Asbestos (London) African 
Agency, Limited. He is sailing for Cape Town on 
August 11. 








BOOKS RECEIVED. 


ipplied Hydro- and Aerodynamics. Based on Lectures of 

L. Prandtl. By O. G. Tretsens. Translated by 
J. P. Dew Harroe. London: McGraw Hill Pub- 
lishing Company, Limited. [Price 24s. net.] 


Actualités Scientifiques et Industrielles. No. 89. Con- 
ductibilité Electrique et Thermique des Métaux. By 
Lton Brittour. [Price 18 francs.] No. 90. A 


Polarographic Study of the Electro-Kinetic Phenomena 
of Adsorption, Electro-Reduction and Overpotential 

isplayed at the Dropping Mercury Cathode. By 
J. Heyrovsxy. [Price 12 francs.] No. 91. Phéno- 
ménes Photoédlectrochimiques Action de Lumiére sur le 





this contract, we are informed, for upwards of twenty 
years in succession. 

Messrs. Tue Enouisa Evecrrarc Comrany, Liurrep, 
Stafford, have received the order for the hydraulic | 
generating plant for the three power stations comprising | 
the second stage of the Galloway Hydro-Electric Scheme 
of the Galloway Water Power Company. The contract 
comprises two vertical reaction water turbines and 
generators, each with a normal output of 14,800 h.p., 
for Kendoon power station, and four similar sets, each 
with a normal output of 8,500 h.p., two of which will be 
installed in Earlstoun and two in Carsfad power stations. 





MINIATURE CurRRENT TRANSFORMER AND AMMETER. 

A miniature current transformer and moving-iron am- 
meter, recently placed on the market by Mesars. Elliott 
Brothers (London), Limited, Century Works, Lewisham, 
London, 8.E.15, provides a convenient testing outfit 
for measuring alternating currents with the accuracy 
specified for “ first grade” instruments. Ranges are 
available up to 200 amperes and accurate readings can 
be obtained down to 50 milliamperes. These are obtained 
either from one of the three primary windings with which 
the transformer is seoviled or by winding a suitable 
cable the required number of times through an aperture 
in the centre. The transformer, which measures 5 in. by 
3:6 in. by 1-25 in., and weighs 1 Ib. 1 oz., can be used on 
any frequency between 20 and 150 cycles, owing to the 
special nature of the core. The weight of the ammeter is 
only 9 oz., and it has a scale length of 2-375 in. It can 
also be used on direct-current with a reasonable degree of 
accuracy. 





Tue InstrrutTion or Srructurat ENoineers.—The 
summer conference of the Institution of Structural 
Engineers will be held at Bath from June 6 to 8. On 


June 6, at 3 _- in the Pump Room, Mr. E. J. Andrews 
will be installed as president for the session 1934-35 and 
will deliver his presidential address. In the evening, a 
reception will be held by the Mayor of Bath in the Pump 
Room. At 10.30 a.m. on June 7, the conference will be 
resumed in the concert room of the Pump Room, when 
Mr. A. J. Newman will read a paper on “ The Portishead 
Generating Station * and Mr. W. P. Wordsworth a paper 
on “The Avonmouth Docks.” Visits to places of 
interest in Bath will be paid in the afternoon and the 
Institution banquet will be held at the Guildhall at 
7.45 in the evening. Visits to the Portishead generating 








Potentiel Métal-Solution. By Rent AuDUBERT. [Price 


8 francs.} No. 92. Les Colloides et Couche de Passage. 
By A. Gruter and N. AnpRAvULT DE LANGERON. 
[Price 10 francs.] No. 93. Sur le Potentiel Métal- 


Solution dans les Dissolvants Autres que L’Eau. By 
Pau. Dvurorr. [Price 4 francs.] No. 130. Nouveaux 
Résultats Expérimentaux sur L’ Effet Electro-Thermique 


Homogéne. By Cart Benepicks. [Price 8 francs.] 
No. 131. Die Theorie der Thermoelektrischen Effekte 
Legierungen, Unwvollstaendige Ketten, Benedickseffekt. 


By Loruar Norpuerm. [Price 6 francs.] No. 132. 


La Notion de Corpuscules et D’Atomes. By Pav. 
LANGEVIN. [Price 12 francs.] Paris: Hermann et 
Cie. 

A Text-Book of Applied Hydraulics. By HERBERT 
ADDISON. London: Chapman and Hall, Limited. 


[Price 21s. net.] 

Ocean Waves and Kindred Geophysical Phenomena; By 
VAUGHAN CorNIsH, with Additional Notes by HAaRoLp 
JEFFREYS. London: Cambridge University Press. 
[Price 108. net.! 

Proceedings of the Institution of Mechanical Engineers. 
Vol. 125. May to December, 1933. London: Offices 
of the Institution. 


Payment by Results. Introduction, Organisation, Rate 
Fizing. By J. E. Powertr. Students’ Edition. 
London: Longmans Green and Company. [Price 


10e. 6d. net.] 

Factory Administration and Cost Accounts. By Epwarp T. 
Ex.sourRNe. Students’ Edition. London: Longmans 
Green and Company. [Price 25s. net.] 

A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry. Vol. xiii. Fe (Part II), By J. W. 
Metior. London: Longmans Green and Company. 
[Price 63s. net.] 

Canada. Department of Mines Branch. No. 738. The 
Mineral Industries of Canada, 1933. Compiled by 
A. H. A. Rostnson. Ottawa: Department of Mines, 
Mines Branch. [Price 25 cents.] 

University of Illinois. Engineering Experiment Station. 


Bulletin No. 261. The Cause and Prevention of Cal- 
cium Sulphate Scale in Steam Boilers. [Price 85 
cents.] No. 262. Flame Temperatures in an Internal- 


Combustion Engine Measured by Spectral Line Reversal. 
[Price 55 cents.) Urbana, Ill.: University of Illinois. 
Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda No. 1562. Torsiograph Investigations 
on a Radial Engine with and without a Spring Hub, 
with some Reference to Damping. By B. C. Carrer, 


station, to Avonmouth Docks, to the works of Messrs. N. 8S. Murr and H. Constant. [Price ls. 6d. net.] 
Lysaght, Limited, to Monks Park Quarries, to Cheddar No. 1564. Further Experiments on a Model III F Sea- 
Caves, and other places of interest have been arranged plane. By A. 8. Batson and A. G. Gapp. [Price 
for June 8. The offices of the Institution are at 10, 6d. net.) No. 1565. Elastic Instability of a Thin Curved 
Upper Belgrave-street, Westminster, London, 8.W.1. Panel. By 8. C. Repsuaw. [Price 9d. net.}] No. 
| 1568. Calculation of Critical Reversal Speeds of 
Tae InstrrvTion oF ENGINEERS AND Surpsvritpers| Wings. By D. M. Hirst. [Price ls. 3d. net.] No. 
1x Scottanp.—The Hamburg Experimental Tank; 1569. The N.P.L. Open-Jet Wind Tunnel. By 
Society is shortly to proceed to Scotland, and the visitors| A. R. Cortar. [Price ls. net.) No. 1572. An 
have extended an invitat.on to the members of the| IJmproved Multitube Manometer. By R. WarDEN. 
Institution of Engineers and Shipbuilders in Scotland| [Price 6d. net.] London: H.M. Stationery Office. 
to visit them on board their ship, the M.S. Monte Pascoal, | Department of Scientific and Industrial Research. Fuel 
at Leith, on June 13, when, after a short trip on the Research. Physical and Chemical Survey of the 
Firth of Forth, Dr. W. Pabst will read a paper on| National Coal Resources. No. 32. The Lancashire 
“Modern Methods for the Measurement of Stresses,| Coalfield. Miscellaneous Seams of the Lower Coal 
Pressures, and Powers.” On the following day the| Measures. London: H.M. Stationery Office. [Price 
German visitors will attend a meeting of the Institution,| 2s. net.] 
at 39, Elmbank-crescent, Glasgow, when two papers will | Jahrbuch der Brennkrafttechnischen Gesellschaft, E.V. 
be read and discussed, namely, “ The Influence of the | Vol. 14. 1933. Halle (Saale): Wilhelm Knapp. 
Distribution of Weights and Buoyancy on the Behaviour} [Price 5-80 marks.] 
of a Ship in a Leeway,” by Mr. J. Anderson, and “ The | Der Neuzeitliche Strassentbau. Part V. Teerstrassen. 


Influence of Various Forms of Ships upon the Economy 
and the Pitching of Ships of Given Distribution and 


Displacement.” by Dr. G. Kempf. Members of the 


North East Coast Institution of Engineers and Ship- 
builders have been invited to attend the functions. | 





Board of Trade. 


Second Edition. Haale (Saale): Wilhelm Knapp. 
[Price 12-40 marks.]} 

Report of the Departmental Committee 
on the Law and Practice Relating to Trade Marks. 
London: H.M. Stationery Office. [Price Is.. 6d. net.] 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 

Transformers.—The supply of two double-wound oil 
immersed, outdoor-type 250-kW transformers. The 
Rand Water Board, Johannesburg; June 11. (Ref 
No. A.Y. 12,385.) 

Low-Tension Cable.—-The supply of low-tension, 
rubber-insulated, lead-covered and single-wire armoured 
cable. The Johannesburg Municipality; June 21. 
(Ref. No. A.Y. 12,386.) 

Paraffin Engine.—The supply, delivery, and erection of 
a paraftin engine, preferably slow speed (below 750 r.p.m.). 
and capable of delivering 12 brake horse-power at an 
altitude of 5,400 ft. above sea-level. The Johannesburg 
Municipality ; June 21. (Ref. No. G.Y. 13,842.) 

Steel Lighting Poles.—The supply of 300 thirty-feet 
wrought-steel lighting poles fitted with base plates and 


finials. The Johannesburg Municipality; June 21 
(Ref. No. G.Y. 13,843.) 

Tank Locomotives.—The supply of three 2-ft. 6-in 
gauge tank locomotives of the standard 2-6-2 Ghat 


(Z.F.) type with 9}-ton axle load and fitted with super 
heater and Caprotti valve gear. The North Western 
Railway, Lahore, India; June 28. (Ref. No. G.Y 
13,851.) 

House Service Cut Outs.—The supply of 25, 50, and 
100 ampere house-service cut outs. The Johannesburg 
Municipality ; June 21. (Ref. No. A.Y. 12,389.) 

Cold-Storage Railway Wagons.—The supply of ten 
cold-storage railway wagons to be used for the transport 
of refrigerated meat. The Rio Grande do Sul State 
Railways, Porto Alegre, Brazil; July 10. (Ref. No. G.Y. 
13,849.) 

Copper Wire and Cable.—The supply of 15,500 kg. of 
bare-copper conductors for electric-power transmission 
and telephone lines. The Uruguayan State Electricity 


Supply and Telephones Administration, Montevideo ; 
July 27. (Ref. No. G.Y. 13,853.) 

Stoneware Pipes.—The supply of stoneware pipes, 
branches, bends, and discs. The Argentine State 
Sanitation Works Department ; July 2. (Ref. No. B.Y. 
7,814.) 


Water-Tube Boiler.—The supply and installation of a 

water-tube boiler with superheater, economiser, pumps, 
and the necessary repair tools. The Argentine State 
Oilfields, Buenos Aires; June 27. (Ref. No. G.Y. 
13,857.) 
Machine Tools.—The supply of drilling, shaping, and 
grinding machines, lathes, and other machine tools. 
The Egyptian Ministry of Public Works, Cairo ; June 27. 
(Ref. No. A.Y. 12,390.) 

Turbo-Alternator.—The supply and erection of a 15,000- 
kW turbo-alternator and accessories. The Johannesburg 
City Council ; July 23. (Ref. No. A.Y. 12,394.) 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


General Review.—With most of the consuming works in 
the North-Western area closed down till the beginning 
of this week on account of the Whitsuntide holiday, 
which is one of the chief local holidays, little business is 
yet moving, and slow conditions are expected until next 
week at any rate. By then it is expected that many of 
the deliveries of materials which were suspended over 
the vacation, will be in full swing again. There is little 
prospect of any marked improvement in demand, but 
the hope is entertained that business in most depart- 
ments will be maintained at recent levels, as inquiries 
passing of late have been on a somewhat larger scale. 
Steel manufacturers are still finding business almost 
entirely of the hand-to-mouth character, particularly 
in regard to heavy materials, as structural engineers, 
boilermakers, and other users are all poorly placed and 
are urgently in need of new work. Manufacturers of 
builders’ ironwork are receiving better calls for fittings for 
smaller types of houses, and light-castings makers are 


still moderately well booked. A few engineering 
speciality firms are being steadily engaged. Messrs. 
R. and J. Dempster, Limited, of Manchester, have 


improved their order book with a contract from the 
Middleton Town Council, for a waterless gasholder, at a 
cost of 16,9001. 

Increased Activity in West-Coast Iron Trade. That 
the steady improvement experienced since the beginning 
of the year in the North-West Coast hematite pig-iron 
industry is being maintained is shown by the decision 
of Messrs. Millom and Askam Hematite Lron Company, 
Limited, to relight, early in July, a furnace at their North 
Lonsdale Ironworks, Ulverston. The furnace has been 
out of action for four years, and for a considerable period 
only the foundry department of the works has been 
open. At present, seven furnaces are in blast between 
Workington and Barrow, two having been put into 
operation since January. In general, the entire local 
output is sold for some months ahead, and absorption 
by steelworks in the district will continue at its present 
heavy rate for the remainder of the year. 








Tue Institute or TRansport.—Mr. S. E. Garcke has 
been elected president and Sir Henry P. Maybur; 
honorary treasurer of the Institute of Transport, to take 
office on October | next. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Seasonal influences have retarded 
progress in several branches of the local steel and engineer- 
ing industries, though on the whole the forward movement 
is spreading. Sheffield’s roll of unemployed has decreased 
by nearly 2,000 during the past month. The present 
total is the lowest for ten years. Increased outputs are 
reported by firms concerned in the production of raw 
and semi-finished materials. With the approach of the 
half year-end, slight weakness is likely to develop in 
the demand for both basic and acid materials. The set- 
back, however, should be temporary. The current call 
for basic billets is exceptionally heavy. The bulk of 
business is on home account. Forward bookings have 
eased slightly, but the future is full of promise. Scrap 
buying has become more extensive. Consumption of 
scrap In this area is at a high level. Heavy basic scrap 
delivered at local works is realising 50s. per ton. Foundry 
iron is an improving line. A slight falling-off is reported 
in the call for structural steel shapes. Mixed conditions 
prevail in the heavy engineering and machinery branches. 
More railway rolling stock orders are in circulation, but 


some works report difficulty in maintaining output. 
\rmament manufacture has undergone little change. 
Marine forgings and castings are in steady demand. 


Supplies for both mercantile and naval purposes show 


expansion. In connection with the production of 
refractory materials, heavy crushing and _ grinding 
machinery is in request. One of the biggest orders 


ever secured from the Continent for refractory materials 
has been placed with a Sheffield firm. An improving 
trade is reported in steelworks machinery and auxiliary 
equipment. Locally-made steel is in active demand in 
connection with the manufacture of electrigal plant. 
Makers of magnet steel and magnets have attractive 
order books, and account for record outputs. Sheffield 
is turning out exceptionally heavy tonnages of alloy 
steels, automobile steel and fittings, stainless steel, and 
heat and acid-resisting materials. The chemical industry 
is a big consumer of the last-named. Works producing 
agricultural machinery and parts are operating at 
increased capacity. An uneven state of affairs exists 
in tool manufacture. Weakness persists in the demand 
for files, saws, sickles, seythes, and plantation tools. 
South Yorkshire Coal Trade—The Whitsuntide 
stoppage has had the effect of reducing supplies, but 
these are still plentiful. The inland demand has under- 
gone little change. Export requirements are up to 
recent level. Industrial fuel is in active request by 
iron and steel works. Steam coal is steady. The house- 
coal market has experienced a further setback, and 
revival seems improbable for some time to come. Recent 
activity in foundry and furnace coke has been well 
maintained. Gas coke is moving more freely at 22s. 


to 25s. per ton f.o.b. at the Humber ports. Quotations 
are: best branch hand-picked, 25s. to 26s.; Derbyshire 
best house, 19s. to 2ls.; Derbyshire best brights, 
l6s. 6d. to 18s. 6d.; best screened nuts, Il6s. to 17s. ; 
small screened nuts, I4s. to 1l5s.; Yorkshire hards, 
16s. to 17s.; Derbyshire hards, l6s. to 17s.; rough 
slacks, 6s. to 9s.; nutty slacks, 7s. to 8s. 6d.; smalls, 


5s. 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Gloucester and Water from River Wye.—The proposal 
of the Gloucester City Council to promote a Bill in 
Parliament to draw water supplies from the River Wye 
at a point between Hereford and Ross seems likely to be 
strongly opposed. Since Birmingham established their 
big waterworks in the Elan Valley, a tributary of the 
Wye, there has been a feeling that Welsh water should 
be kept for the future needs of the industrial areas of 
South Wales. Gloucester is situated on the River 
Severn, a much larger river and the longest in the 
British Isles, and the proposal to tap the Wye is resented. 
Steps are being taken by the River Wye Catchment 
Board, the Wye Board of Conservators, the Herefordshire 
County Council, and others to protect their interests. 
Cheltenham Council, who supply Gloucester with bulk 
supplies of water from the pumping system on the 
Severn, near Tewkesbury, are concerned as to their 
position. The Wye is a fine salmon stream. 

Carmarthenshire Water Schemes.—A conference between 
representatives of the Carmarthenshire County Council 
and of the rural councils of the County was adjourned 
for the preparation by the various rural authorities of 
their water-supply schemes. These are to be sent to 
the Clerk of the County Council, and will be co-ordinated 
for consideration in detail as soon as possible. The 
Clerk pointed out that before making a grant, the 
Ministry of Health would require to be satisfied that the 
local councils were making a fair and adequate contribu- 
tion to the cost. 


Vid-Glamorgan Drainage.—Much has been heard in 
recent years of the pollution of the River Ogmore, which 
with its tributaries, traverses a busy colliery and industrial 
district in mid-Glamorgan, with a population of about 
250,000, and discharges into the sea at Ogmore-on-Sea. 
The effect upon the beaches at Ogmore and Southern- 
down, which are popular seaside resorts, have been the 
subject of complaints. Efforts to secure a co-ordinated 
scheme, estimated to cost over 360,0001., for the drainage 
of the district, have not been successful, owing to the 

nancial situation, and individual drainage schemes have 
met requirements. Another effort to secure co- 
ordinated measures was made last Monday, when Sir 
Wyndham Portal, Bt., the Government Commissioner 
at present investigating conditions in South Wales 
attended a conference at Maesteg of representatives of 








the Bridgend, Maesteg and Ogmore and Garw Urban 
Councils, and the Penybont Rural Council. Alderman 
John Evans, chairman of the Glamorgan County Finance 
Committee, presided. Suggestions were also made that 
the scheme for a new inter-valley road from Maesteg to 
the Garw Valley should be proceeded with. 

Swansea Drainage Extensions.—Following the recent 
intimation by the Ministry of Health that the grants 
already made, or promised, for the Swansea Main Drainage 
works, in progress for some years, could not be increased, 
a deputation from Swansea Corporation waited upon the 
Ministry of Health. It is now announced that the | 
land Bay section, for which tenders had been received, 
would shortly be proceeded with. 

Gold Mining in Wales.—A London syndicate is 
reported to have acquired the Prince Edward gold 
mines, in the mountains of Merionethshire, three miles 
from Trawsfynydd, after favourable reports by expert 
gold mining engineers. It is understood that the 
installation of the most modern machinery for the 
development of the mines is contemplated. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel T'rade.—There has been practically no 
change in the state of the Scottish steel trade during 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is little Cleveland 

ig-iron available for sale. Most of the limited output 
is going into use at ironmasters’ own foundries and 
steelworks and local works, or is taken up by home 
consumers at a distance. Moderate quantities are still 
going regularly to Scotland, but shipments to foreign 
estinations are still light. Home business is quieter 
than of late, but the lull in buying is expected to be 
temporary. Stocks are virtually non-existent, and 
producers are determined to prevent their accumulation 
to anything like dimensions by regulating output 
to requirements. Terms of sale to customers abroad 
are still a matter of individual bargaining, and are not 
easily ascértained, but as makers are disposing of the 
bulk of their iron to home users, they have little need 
to press export sales, and are less inclined, than for a 
considerable time, to grant the price concessions neces- 
sary to secure overseas trade. For other business, fixed 
market are steady and firm, on the basis, of 
No. 3 g.m.b. at 67s, 6d. for consumption on Tees-side, 
69s. 6d. delivered to North-Eastern areas a little beyond 
the Middlesbrough zone, 67s. 3d. delivered to Falkirk, and 
70s. 3d. delive to Glasgow. 





past week, but orders on hand are sufficient to 
the fairly steady running of plant for the present, at any 
rate. The booking of fresh business has mn very poor 
recently, and the forward outlook is not very reassuring. 
Overseas buyers are not very prominent these days, 
and not only are shipments of small volume, but inquiries 
do not represent anything much in the way of tonnage. 
The position in the black-steel sheet trade is unchanged, 
and the bulk of the business now going through is on 
home account. While local consumers have been fairly 
good buyers of late, the tonnage exported is of very 
little account by reason of the keen prices named by 
Continental makers. Galvanised varieties are extremely 
slow of movement. Prices are steady and are as 
follows :—Boiler plates, 91. per ton ; ship plates, 81. 15s. 
per ton ; sections, 81. 7s. 6d. per ton; black-steel sheets, 
t in., 8l. 10s. per ton; and No. 24 gauge, in minimum 
4-ton lots, 101. 10s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 131. per ton, in minimum 4-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—-The demand for bar iron, as 
also for re-rolled steel bars, has not shown any sign of 
improvement over the week, and practically all the 
works in the West of Scotland are affected. Short-time 
is almost general in this area. No change has been 
reported in prices, which are as follows :—Crown bars, 
9l. 15s. per ton for home delivery, and 91. 5s. per ton for 
export ; and re-rolled steel bars, 8l. 12s. per ton for 
home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade continue fairly good at the moment, and 
the demand from home consumers is quite steady. 
Shipments overseas, on the other hand, are of very small 
volume, and inquiries do not point to any immediate 
improvement in this direction. The following are the 
current market quotations :—Hematite, 7ls. per ton, 
delivered at the steel works; foundry iron, No. 
72s. 6d. per ton ; and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, May 26, only amounted to 55. tons, 
all of which went overseas. During the correspondi 
week of last year the figures were 212 tons overseas an 
86 tons coastwise, making a total shipment of 298 tons. 

Wages in the Scottish Iron Trade Reduced.—Intimation 
has just been received by the joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board from the auditors, stating that in 
terms of the remit they have examined the employers’ 
books for the months of March and April, 1934, and that 
the net selling price brought out was 91. 8s. 10-27d. 
This means that there will be a reduction of 24 per cent. 
in the wages of the workmen. 

Shipbuilding.—At the annual meeting of the Glasgow 
Branch of the Royal National Lifeboat Institution, held 
in Glasgow, on Monday of this week, it was announced 
that a new lifeboat, given by a Glasgow lady, was to 
be built on the Clyde. The donor made this stipulation, 
and although lower estimates had been received from 
builders in Cowes, it was intimated that the donor had 
stated that she would be pleased to defray the extra 
cost to have it built locally. The lifeboat, which will 
cost nearly 10,0001., is to be stationed at Port-Askaig, 
Islay. This is the first contract of its kind to be placed 
on the Clyde, and the experience gained on this order will 
help materially in estimating for similar work in the 
future. 


+ 








Tue InstiruTE oF Parysics.—At the annual general 
meeting of the Institute of Physics, held in ndon 
recently, Sir Henry Lyons was elected president ; 
Professor W. L. Bragg, vice-president ; Major C. E, 8. 
Phillips, honorary treasurer; and fessor J. A. 
Crowther, honorary secretary. These gentlemen will 
take office on October 1 next. 

SwepisH Iron anp Steet Inpustry.—The export of 
iron ore from Sweden during 1933, according to the 
recent report of the Swedish [ron Works’ Association, 
was still very small, compared with normal times, 
amounting to about 3,000,000 tons only. This, never- 
theless, was about 650,000 tons more than the 1932 
total. The export of iron and steel of all grades was 
about 47 per cent. larger in 1933 than it was in 1932. 











Hematite.—East-coast hematite producers are in a 
strong ition. Some makers have cleared their stocks, 
and a proportion of the iron still stored at certain 


blast-furnaces is sold to consumers and merchants. 
In this branch also, new export business is very light, 
and unlikely to improve materially, as in addition to 
other difficulties to overseas trade, Continental hematite 
makers are offering iron freely in markets abroad at 
comparatively very low figures. Local consumption is 
increasing, and deliveries to Sheffield and to the Midlands 
are fully maintained. For other than export trade 
delivery quotations are strong at the equivalent of No. 1 
grade of iron at 68s. here, 74s. to 77s. for supply to 
various parts of Yorkshire, 70s. to Northumberland and 
Durham, and 75s. to Scotland. 

Foreign Ore.—Consumers of foreign ore have still 
hea uantities to accept against contracts, deliveries 
of which are long overdue, and are not yet prepared to 
negotiate for extensive new supplies, but sellers are 

ing a firmer stand than fora longtime. It is doubtful 
whether best rubio could now be purchased at 17s. c.i.f. 
Tees. 

Blast-Furnace Colke.—Durham blast-furnace coke is 
in increasing demand. Local users are seeking to make 
further substantial forward contracts, and sellers are 
not keen to commit themselves extensively ahead at 
prices now ruling. Good medium qualities are fully 20s. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Most branches of the 
semi-finished and finished iron and steel industries are 
busily employed, but in one or two departments new 
orders would very welcome. Makers of soft steel billets, 
while far from slack, would appreciate the opportunity 
to handle more work, and manufacturers of shipbuilding 
material are much in need of contracts. Quotations, all 
round are steady, common iron bars are, 91. 12s. 6d. ; pack- 
ing (parallel), 8/.; packing (tapered), 10l.; steel billets 
(soft), 51. 128. 6d.; steel billets (medium), 71. 2s. 6d. ; 
steel billets (hard), 7/. 12s. 6d.; iron and steel rivets, 
1ll. 108s.; steel ship plates, 8/. 15s.; steel angles, 
8l. 7s. 6d. ; steel joists, 81. 15s. ; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9, 
for smaller lots; fish plates, 121. 10s.; black sheets 
(No. 24 gauge), 101. 10s. for delivery to home customers, 
and 91. 5s. f.o.b. for shipment abroad; and galvanised 
corrugated sheets (No. b4 gauge), 131. for delivery to 
home customers, and 111, 5s. f.o.b. for shipment overseas. 

Scrap.—Several kinds of iron and steel scrap are in 

demand. Light cast-iron has risen to 47s. 6d. 
with buyers keen at that figure, heavy cast-iron is firm 
at 528. 6d., and machinery metal has advanced to 55s. ; 
while 50s. is a buyers’ figure for-+heavy steel, sellers asking 
up to 52s. 6d. 





Hiecu-Srrep Trains IN THE Unrrep Srates.—In a 
recent article (page 509 ante) which referred to various 
igh-speed trains of novel form in the United States, 
reference was made to one on the Texas and Pacific 

i . This was said to be provided with a power 
unit of 48 h.p. The plant consists actually of two 
units together of 480 h.p. The cars are of stainless steel 
construction throughout, including the corrugated side 
sheathing. 


Tue Dvo-Dynamzc Trst1ne Szt.—A recent addition 
to the large number of electric testing instruments which 
are now available for all kinds of purposes is the Duo- 
Dynameg, which is marketed b essrs. Dynamég, 
Limited, Department E, 41, Oriel-road, Bootle, Liver- 
pool. This consists of an ohmmeter unit. the current 
and pressure coils of which are rigidly fixed together at 
a definite angle and move in the field of a 35 per 
cent. cobalt-steel magnet. The movement is balanced, 
and so is independent of levelling, and has been specially 

i to withstand rough use. Current is supplied 
to coils by a generator at a pressure of 1,000 or 
500 volts. This generator consists of a cast-aluminium 
frame in which cobalt-steel magnets are mounted, and 
is driven by a handle through a ratchet, slipping clutch 
and machine-cut gearing, the armature and shaft being 

und to finished size and mounted in ball ee 
The whole instrument is contained in a 7} in. by 6-in. by 

-in. teak case and is fitted with line and earth terminals. 

e scale is about 4 in. long and reads up to 100 megohms 
and infinity. The total weight is 8} Ib. 
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book- Stephenson, a new era in communication had been 
ushered in and a map of the British Isles a century 
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road, some 2,000 miles of canal and a few short 
|iengths of railways joining more or less important 
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cities and towns. There were lines from Darlington 
to Stockton, Canterbury to Whitstable, Bolton to 
Leigh, Leicester to Swannington, Dundee to 
Newtyle and from Liverpool to Manchester, besides 
others either in operation or under construction. 
Of these the Liverpool and Manchester line was by 
far the most important and during the last half of 
1833 it had carried over 215,000 passengers and 
nearly 140,000 tons of goods and had declared a divi- 
dend of 9 per cent. But whatever the magnitude 
or significance of all such enterprises, they were 
entirely eclipsed by the great scheme of Robert 
Stephenson for connecting London and Birmingham 
by rail and thus providing the Metropolis with a 
much-needed means of rapid communication with 
the industrial districts of the Midlands. 

Transport has formed the subject of many 
notable utterances, and when, in 1928, Sir William 
Ellis, as President of Section G of the British 
Association, dealt with the Influence of Engineering 
on Civilisation,* he said: “It may truthfully be 
said that the development of the potential wealth 
of any country depends mainly on the means of 
transport, both personal and industrial.” The 
necessity for, and value of, a well-arranged and 
efficiently managed system of inland transport have 
never been more fully realised than to-day, but 
how trade and transport went hand in hand can be 
strikingly illustrated by a glance at the first 50 years 
of the railway. The only lines of any consequence 
open in 1830 were the Stockton and Darlington 
and the Liverpool and Manchester. In 1880 in the 
United Kingdom there were 18,000 route miles of 
railway, the number of passengers carried, exclusive 
of season ticket holders, was 604,000,000, and the 
freight tonnage had risen to 235,000,000. In that 
half-century coal production increased from about 
16,000,000 tons to 150,000,000 tons, iron production 
from about 700,000 tons to 8,000,000 tons, and 
cotton consumption increased from 250,000,000 
lb. to 1,400,000,000 Ib. In the same period our 
exports increased four-fold, and the national 
wealth per head of population two-fold. 

The exercise of the faculty of invention has 
brought innumerable benefits to mankind and as 
applied to travel, transport and communication, 
it has, to adopt the characteristic phrases of 
Macaulay, accelerated motion, annihilated distance 
and facilitated intercourse, correspondence, all 
friendly offices, all despatch of business. A yard- 
stick by which the growth of intercourse and corre- 
spondence can be measured is the activity of the 
Post Office, the recent report on which presented 
to Parliament showed that the transactions of the 
Post Office with the public for the year ending 
March 31, 1933, amounted to about 880,000,000/. 
while the staff employed was about a quarter of a 
million. Among the items dealt with in the year 
ending March 31, 1933, were 6,640,000,000 letters, 
151,666,000 parcels, 56,630,000 registered letters and 
parcels, and innumerable postal orders, telegrams 
and telephone calls. A century ago when the 
despatch of letters from St. Martin’s-le-Grand by 
/mail coach was one of the sights of London, the 
| revenue of the Post Office was but a million and a 
half, and the staff about five thousand. The charges 
then were, of course, much higher than they are 
| to-day, inland letters being charged 8d. for 50 miles, 
10d. for 120 miles, and ls. Id. up to 300 miles. 
Postage overseas was just as expensive, 2s. 10d. 
being charged on a letter to Gibraltar. There were 
probably few sound reasons for such excessive 
charges, even with horse transport, but with the 
coming of the railway it was evident that they were 
quite unnecessary and the year 1840 saw the intro- 
duction of the penny post. From that time onwards 
there has been a steady increase in that intercourse 
and correspondence Macaulay spoke of. 

This retrospect has been suggested by the perusal] 
of a book by Mr. C. E. R. Sherrington, entitled A 
Hundred Years of Inland Transport, 1830-1933.+ 
Taking the opening of the Liverpool and Manchester 
Railway as his starting point, Mr. Sherrington has 
traced the development of inland transport decade 
by decade, treating not only of railways, but also 
of roads, canals, omnibuses, bicycles, tramways, 
motor vehicles, electric traction and many things 
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beside. 
facts and dates and names, all of them useful to the 
student and many associated with great landmarks. 
To thread one’s way through the historical maze 
associated with our railways is no mean task, but 
to show successfully the path to others is still more 
difficult, and in this self-imposed task, Mr. Sherring- 
ton has been admirably successful. There can be 
few Acts of Parliament, or few railway developments 
of importance that are not to be found skilfully 
woven into the story to which we refer, and the work 
is one to which we feel sure reference can be made 
with every confidence. 

It is a long time since Ruskin rather deprecatingly 


said: ‘ Your railroad, when you come to under- 


stand it, is only a device for making the world | 


smaller”; and still longer since Erasmus Darwin 
wrote : 

“ So with strong arm immortal Brindley leads 

His long canals, and parts the velvet meads ” 

but the improvement of the means of transport 
still continues. As in all human affairs, conditions 
are always changing, and in this direction there is 
no finality in sight. A century ago the most urgent 
question was that of speed ; writing to a correspon- 
dent at Brighton, in 1833, George Stephenson said 
that a speed of forty miles an hour had been attained 
on the Liverpool and Manchester Railway, and 
that “an engine might be constructed to run 
100 miles within the hour, although at that rapidity 
of motion, the resistance of the atmosphere would 
be very considerable indeed.” Were Stephenson 
alive to-day, he would probably think the question 
of speed was not so important as that of the relation 
between the various forms of transport. On this 
question, Mr. Sherrington has some interesting 
things to say in his last two chapters. Speaking of 
the four years 1930-1933, he says: “Throughout 
the hundred years of railway development, no period 
even nearly approaches, nor bears comparison with 
them, in the wealth of difficulties to be surmounted 
and the vast changes which were occurring, destined 
to alter the whole relationship between railways and 
road transport,” while “future generations will 
regard the year 1933 as one of revolution and evolu- 
tion, so far as inland transport is concerned. Old 
shibboleths have been allowed to fade away and, 
as ten years previously, institutions and transport 
concerns of long standing with honoured names 
have disappeared, whether to be sacrificed on the 
high altar of a temporary popular idol, known as 
co-ordination, or of a real and vital principle leading 
to complete monopoly, none yet can tell.” 

Inland transport has many functions to fulfil in 
a modern industrial country, and for those whose 
business it is to deal with its problems there is 
perhaps no more important study than the achieve- 
ments, the successes and failures of the past. The 
story is both a romantic and instructive one, while 
all must feel that in these days of rapid progress 
in all directions, the future also likewise contains 
much to look forward to with interest. 








THE TRANSMISSION OF HEAT 
THROUGH BUILDING MATERIALS 


As the general subject of the transmission of heat 
through materials touches the sphere of engineering 
at many points, there are probably few engineers 
who, during the course of their careers, have not 
had occasion to study the related principles with a 
view to applying them to practical problems. The 
theoretical aspect of the conduction of heat was | 
enunciated more than a century ago by Fourier 
in his classical treatise Théorie Analytique de la 
Chaleur, and the brillianve of Heaviside’s genius 
later elucidated the subject by means of the opera- 
tional calculus, but the practical application of 
experimental investigations is a matter that claims 
the close attention of present-day engineers and 
physicists. Heat transmission through materials 
such as are used in building construction is naturally 
a subject of direct interest to engineers concerned 
in the design and operation of cold-storage instal- 
lations, but it is equally important to those engaged 
on the erection of all types of buildings that are 
constructed in countries subject to extreme varia- 
tions of atmospheric temperature, such as is the 
case over considerable areas of the North American 





He has compiled a book compact with | 


continent. Appreciable commercial importance 
is attached to the questions involved in instances 
where the cost of fuel is high, as, for instance, in 
Ontario, where all the coal used for heating purposes 
is imported from the United States or England. In 
consequence, American and Canadian engineers 
have devoted much time to devising investigations 
into the subject in such a manner that the results 
can be directly applied to practical cases of building 
construction. 

The experimental examination of the subject 
consists in determining the coefficients of heat 


| transfer through the material used in the construc- 


tion of a given wall. This test may be carried out 
by means of the hot-plate method, in which the 
material under investigation is placed between 
two plates, one of these consisting of an electrically 
heated plate that is supplied with a measured 
quantity of heat, while the other plate is cooled by 
water, or refrigerated brine. Such a method is 
specially adapted to testing samples of homogeneous 
materials with surfaces that are sufficiently smooth 
to ensure reasonably good contact between the 
plates and the specimen under test. By this means, 
the uncertainty attached to the value of the coeffi- 
cients of heat transfer between the interfaces is 
avoided, and for this reason the method is frequently 
used to determine the thermal conductivity from 
surface to surface of a material. However, the 
method can be used only for examining materials 
that are fairly uniform in composition, to ensure 
that representative results are obtained from 
relatively small samples. Provided 
character of the various factors which operate in 
the hot-plate method are known, it is manifest that 
the apparatus forms a comparatively quick and 
easy means of carrying out the necessary tests on a 
given material, and it is therefore of more than pass- 
ing interest to observe that Professor E. A. Allcut, 
of Toronto University, has lately undertaken com- 
paratively exhaustive investigations into the factors 
that influence results derived from the hot-plate 
method. Previously, it was known that the mean 
temperature between the hot and cold sides of the 
specimen affected the results, but definite data was 
not available as to the effect of a variation in the 
range of temperature when the mean value was kept 
constant. Professor Alleutt’s experiments have, 
we understand, shown that the temperature range 
does not materially affect the results when a con- 
stant mean temperature is maintained between the 
two surfaces of the material under test, and they 
have demonstrated that the heat conductivity 
increases in direct proportion to the mean tem- 
perature in the case of a number of materials that 
had not hitherto been examined. The influence 
of the pressure exerted on the test piece by the two 
plates when such soft materials as kapok or eel grass 
quilt was being examined might well have formed a 
factor that influenced the heat transmission coeffi- 
cients obtained from this apparatus, but the tests 
in question have shown that considerable variations 
of pressure did not affect the results to any marked 
degree. Professor Alleut’s experiments have 
undoubtedly extended our knowledge of the possi- 
bilities concerning the hot-plate method, and the 
publication in due course of his conclusions may be 
expected to form a definite contribution to the gene- 
ral subject of the transmission of heat through 
insulating materials. 

As walls are generally built-up structures that 
contain air cavities within them, as 
well as being composed of non-homogenous materials, 
it is obviously desirable to carry out tests in which 
the overall coefficients of heat transfer for the com- 
plete wall can be obtained, to supplement those 
derived from the previously mentioned apparatus. 
The usual method of conducting such an investiga- 
tion consists in building a box-shaped structure, 
either entirely of the material to be tested, or with 
only one side constructed of the material and the 
remainder of the box formed of materials for which 
the heat transmission characteristics are known. 
In the latter case, the wall to be tested is often 
built into the side of a cold storage or refrigerator 
installation, and measurements are taken of the 


spaces or 


quantity of heat required to maintain the tem- 
perature difference between the hot and cold sides of 
the wall. 


This hot-box method is particularly 


that the} 








suitable for testing built-up wall sections or struc 
tures with surfaces which are too rough for good 
contact in the hot-plate apparatus, but a disadvan 
tage is associated with the method, in that it 
introduces the unknown factors relating to the influ 
ence of the velocity and the angle of incidence of the 
air on the outer surface of the wall. For this reason, 
it is interesting to note that the effect of these tw: 
factors formed one of the subjects of investigation 
in a comprehensive series of experiments, the results 
of which are recorded in the recently published 
Bulletin No. 8 of the Engineering Experiment 


| Station at the University of Minnesota, by Profes 


sor F. B. Rowley, and A. B. Algren. With this end 
in view, a number of wall surfaces, ranging in 
character from glass to stucco, were subjected to the 
effects of wind velocities up to 35 m.p.h., as well as 
to various angles of incidence that ranged from 
zero to 90 deg. To one concerned in the conducting 
of similar experiments, it is interesting to note that 
the temperature at the outer surface of the wall as 
indicated by a thermocouple gradually decreased 
as the instrument was moved away from the wall, 
and that this continued until the face of the thermo- 
couple was $ in. from the wall surface, after which 
the recorded temperature remained constant and 
independent of the distance. Consequently, if the 
thermocouple is to give a reliable record of the air 
temperature, the instrument should be placed 
about 1 in. from the surface of the wall. 

With wall surfaces of plate glass, and smooth 
pine, the tests show that as the angle between the 
direction of the wind and the wall surface is altered, 
the heat transmitted across the interface separating 
the air and the wall changes slightly, the reduction 
in the coefficient for all angles of incidence being 
practically the same, provided the wind speed does 
not exceed 15 m.p.h. Beyond this speed, the reduc- 


tion in the coefficient increases with the angle of 


incidence of the wind, but the related reduction is 
not so great as might have been anticipated. Since 
the average decrease in the surface transfer heat 
coefficient in the case of glass, or smooth pine, sub- 
jected to the effects of a 15 m.p.h. wind is about 
16 per cent., it is suggested that the heat transferred 
across the interface of an ordinary wall is about 
84 per cent. of the value of the corresponding coeffi- 
cient obtained from a test in which the air flows 
in a parallel direction over the surface of tiie wall 
under examination. The static pressure at the wall 
surface gradually increased with the angle of 
incidence up to 60 deg., when the static pressure 
equalled the velocity pressure in the main duct that 
conveyed the air to the wall surface; at angles of 
incidence of 75 deg. and 90 deg. the static pressure 
at the wall surface slightly exceeded the velocity 
pressure in the air duct. Moreover, the speed of the 
wind across the wall surface was found to be almost 
the same as that of the air in the duct for all angles 
of incidence up to 45 deg., but further increase of 
this angle resulted in a decrease of surface speed 
and, consequently, velocity pressure at the wall, 
which assumed a minimum value when the direction 
of the wind was perpendicular to the surface under 
test. It might be, therefore, inferred that for 
relatively large angles of incidence the surfac: 
transfer heat coefficient would be very much 
reduced as compared with its value for parallel 
air flow, but the results of the experiments do not 
support such a conclusion, and the authors suggest 
that this is due to the increased air pressure at the 
surface of the wall making for a more effective 
contact between the wall and the air. This pheno 
menon would result in an increase in the surfac: 
coefficient, or in the quantity of heat transmitted 
under given conditions between the wall surface and 
the air. 

In all, the hot-box method was used for examining 
the heat-insulating properties of some 80 different 
types of wall such as are to be found in American 
buildings, many of which naturally contained ait 
spaces. It appears that the thermal resistanc« 
of an air space gradually increases as the length o! 
the cavity in the direction of heat flow through th 
wall increases, until this dimension reaches 0:5 
in., after which the insulating property of the air 
space remains constant. As this result was demon 
strated for cavities up to 34 in. long when measured 
in the direction of heat flow, it follows that a number 
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of circular holes cast into blocks used in the con- |and bore the title “‘ Notes on Phenomena in Incan- | the two groups, should be as markedly different as 
struction of walls form a much better means of |descent Lamps.” It drew attention to the Edison they are, there can be no question that the idea of 
insulation than a single large air cavity. Preferably, | effect which, through Fleming’s valve and de) there being any necessary social differentiation is 
these spaces should be circular holes not more than | Forest’s audion, ushered in the era of electronics. | patently absurd, if looked at generally. Further, if 
1 in. in diameter, and staggered when a sectional |The account of how the munificence of Carnegie | it is thought to exist, it must tend to vitiate any 
view of the block is taken, as such an arrangement | made it possible to establish an Engineering | effort to develop voluntary co-ordination amongst 
forms the most efficient heat-insulating system. | Building in New York will be re-read with envy in | the personnel who feel aggrieved on this account. 
On the other hand, in the case of buildings con-|this country. The issue is excellently illustrated |The point is made to call attention to one of the 
structed chiefly of wood boards attached to the | by reproductions of a number of photographs of | problems that attach to the administration of per- 
inside and outside of the main structure, the inter- | both historic and modern interest. sonnel. The solution is none too clear, though a 
vening ait space is most efficiently used as a heat | frank recognition of the existence of the problem 
insulator when divided by a sheet of insulating mate- | INTERNATIONAL CONGRESS FOR APPLIED may prove a long step towards solving it. 
rial in such a manner that thelength of each division | MrcHaNIcs. | Differentiation between the two categories of 
is at least 1 in. The importance of this aspect of} The Fourth International Congress for Applied personnel begins at an early stage and covers their 
the subject may be illustrated by remarking that the | Mechanics is to be held in Cambridge from July 3 | selection and training. Indeed it is probable that 
insulating value of a single air space is doubled when | to July 9, next, the lecture rooms of the Univer- | it is largely due to divergence at this point that the 
thus divided into two parts by the insertion of a| sity Engineering Department being used for the | later marked distinction comes about. Attention 
sheet of insulating material between the inner and | meetings. The work of the Congress will be | will be given first to the selection and training of the 
outer boards that form the wall of a building. While | divided into four sections, viz., Rational Mechanics, | first group—operatives. 
dealing with this aspect of the internal division of | including vibrations of stractures and machines;| Selection and Training of Operatives. 
spaces between the wall surfaces of wood structures, |Mechanics of Fluids, including turbulence, the | fall into two broad classes ; those who are specific- 
it should be observed that it is of first importance | boundary layer, heat transfer and compressible | ally trained for a skilled trade or craft, and those who 
to ensure that each air space is efficiently separated | fluids; Materials, including elasticity, plasticity, | are not so trained, The second group is frequently 
from the adjacent cavities, otherwise the smallest | fatigue and crystal structure; and Water Waves, | sub-divided under “ semi-skilled ” and “ unskilled.” 
leakage of air across the dividing sheet of insulating | including the resistance and stability of ships and | This classification is not satisfactory, as both these 
material may result in a reduction of 50 per cent. |seaplanes. The detailed programme is not yet/sub-classes may reach the maximum skill possible 
in the overall insulating value of the wall. lavailable, but seven general lectures are to be/|on the particular job they have to do. A sounder 
With regard to the heat transmitted through | delivered as follows: Vibration Problems in | basis of emphasis seems to be that of training. To 
walls composed of concrete blocks, as compared with | Engineering, by Professor J. P. Den Hartog; simplify the discussion that follows it is assumed that 
blocks in which the aggregate was made completely | Turbulence, by Dr. Th. v. Karman; Warmeiiber- | there are two grades of training—“ semi-training ” 
of cinders and weighing 105 Ib. per cubic foot, it | gang, by Dr. Ernst Schmidt ; Uber das Gleiten von | and “trade-training”; that ‘“‘ semi-training ” 
was found that the insulating value of the cinder- | Korpern auf der Wasseroberflache, by Dr. Herbert | stops more or less at 16 years of age, and that “ trade- 
concrete was nearly 25 per cent. greater than that of | Wagner ; Recent Progress in Analysing Machines, | training,” where it obtains, extends from 16 until 
the ordinary concrete blocks. In the main, Professor | by Dr. V. Bush; Définition du Domaine Elastique the age of 21. 
Rowley and his colleague are of the opinion that | dans les Corps Isotropes—Courbes Intrinséques de} The period between the ages of 14 and 16 that 
heat transmission calculations based on the usual | Resistance Elastique Apparente, et de Resistance | might be devoted to “ semi-training ” is not utilised 
formula and applied to built-up wall sections agree Elastique Vraie, by Professor A. Caquot; and | in that way to anything like the extent it should be. 
with the results obtained from carefully conducted | Structure of Metals, by Professor G. I. Taylor. An | Properly employed, it must raise automatically the 
experiments, but we believe that Professor Allcut | evening reception will be held during the Congress, | standard of skill attainable during the “ trade- 
has found that the effect of lamination in this type | and at this reception apparatus and models will be | training,” when that follows ; it would act also as 
of wall was in the opposite sense to that which might exhibited and demonstrated. Other items im the/an invaluable sorting-out or probationary stage 
ns- programme include a garden party, a banquet and | during which each youngster would discover for 
various excursions for ladies accompanying the | what trade, if any, he was best suited. In Coventry, 
for example, there is a definite scheme of probationer- 





Operatives 





be anticipated from consideration of the heat trans- 
mission coefficients of the separate materials used 
in the construction of the wall. It is, therefore,| members. Further information regarding the Con- 
much to be hoped that the detailed results of the |gtess may be obtained from the Secretary, Fourth | ship in the engineering industry for boys under 16, 
work that is being carried out in the University of | International Congress for Applied Mechanics, | and those who complete the course satisfactorily 
Toronto will be put on record since the subject is | Engineering Laboratory, Cambridge. | are awarded an Engineering Probationer’s certificate. 
one that has important bearings on many engineer- The course includes two half-days per week at the 
ing problems. : technical school, and a physical recreation class one 
WORKSHOP ORGANISATION AND evening per week. The Coventry scheme provides 

MANAGEMENT. |for subsequent apprenticeship, when desired, on 

















NOTES. ‘ oe tee 
rater ee - af By E. T. Exsovrye, M.B.E., A.M.I.Mech.E., well-planned lines leading, incidentally, under certain 
Firry Years oF ELEectrical DEVELOPMENT. FILA | conditions, to the freedom of the city. 

A RECENT issue of our contemporary, Electrical ee SU ibe: peony eee In the Board of Education Report, Education for 
Engineering, is devoted to commemorating the oR ROR, ADISERATION AND SHEE: the Engineering Industry, published in 1931, 
TIVES. 'emphasis was laid on the importance of the junior 


fiftieth anniversary of the foundation of the American 
Institute of Electrical Enginners. It contains a 
number of papers written by past-presidents on the 
phases of development with which they have been 


Waite personnel, as a term, includes every one | technical school as a continuation school for the 
' employed in any organisation, the present discussion | elementary pupil of 13 years until he or she reaches 
| will deal more specifically with those who are not | #0 age for entering a trade. These are full-time 
most intimately associated during this period, and | exercising major responsibilities. In an engineering schools definitely preparing pupils for employment, 
among the contributors we are glad to see such | business, personnel falls into two broad categories ;|@d are found to provide excellent recruits for 
names as Dr. A. E. Kennelly, Professor M. I.| those who are paid a varying remuneration accord- “ trade-training,” as might be expected from 
Pupin, Mr. F. J. Sprague, Professor Elihu Thomson | ing to the time worked and/or the amount of work organised instruction during these formative years. 
and Mr. F. B. Jewett. In an introductory article, the | done, and are subject for the most part to an hour’s This plan, if not constituting so full a “ semi-train- 
president now in office, Mr. J. B. Whitehead, points | notice of termination of engagement, and those |!28 as the Coventry probationary scheme, meets 
out that at the time of the Institute's foundation | who are paid a more or less fixed remuneration per | 80me of the requirements. Again, central schools 
i delegation of British scientists and engineers were | week or month (with salesmen on commission in a take selected pupils from elementary schools at the 
attending an electrical congress in Philadelphia, | special category) and are subject to notice accord- | @g¢ of 11 years for about four years, and the tuition 
which had been called to ratify the Paris units of | ingly. The pay of the first group is always called | !5, 2 Some measure, direct preparation for employ- 
current, electromotive force and resistance, and | wages, and of the second nearly always salaries. | ment, Trade-union rules and works practice 
mentions a paper by Preece giving his views on the | Those in the wages category are known usually | providing that “trade-training” shall start not 
then position of electrical engineering in America. |as workmen or, to cover both sexes, as workers, | later than 16 years of age, tend to rule out the secon- 
\s Mr. Whitehead truly says, one advantage of | An alternative name, used in the syllabus to which dary schools, which might otherwise provide valu- 
\ jubilee over a centenary is that men are still living | these articles are written is “ operatives,” and this able recruits for “ trade-training,” as distinct from 
who are able to survey the entire past history from | term will be used. Those in the salaries category | ¢ngineering apprenticeship, referred to later. The 
personal knowledge. Actually, six of the seventy- | are almost universally known as staff. | secondary school pupil, at present, has a predilection 
one charter members of the Institute are alive,| Between the two categories there is a gulf fixed | for the office rather than the workshop. 
two of whom have served as president, while the | which is not easily spanned. Staff have usually | “* Trade-training ” could be interpreted as cover- 
third is an honorary member. During the whole | much more freedom and more privileges, though not | ing training for an occupation, such as machinist, 
of this time there have only been four secretaries, | necessarily more pay. Further, as the term includes | involving expertness in only a very narrow range of 
two of whom, Mr. R. W. Pope and Mr. F. L. Hutchin- | managers and the like, a social differentiation, more | operations or processes on what is more or less 
son, served between them for forty-seven years. | often than not, exists. There used not to be so | repetitive work. The acquirement of this specialised 
Of the twenty-five men who signed the original | strong an element of junior staff, and when staffs | skill seems more correctly described as practice 
“organisation call,” twenty-one were connected | were smaller and more exclusive the members were | rather than training, and is not assumed to be 
with telegraphy, as were the first two presidents, | consciously “master’s men” with a sense of | included in “ trade-training.” At the other extreme 
Mr. Norvin Green and Mr. F. L. Pope, two of the | responsibility that was apt to assume that no one | is the case of those trained in several trades. Such 
initial vice-presidents and four of the initial | else could be trusted to do his job without being | trainees are known as engineering apprentices, in 
managers. The first paper read before the Institute | watched. While it is not necessary to debate | contradistinction to the trade apprentice who 
in October, 1884, was by Professor E. J. Houston | whether the conditions of engagement, as between | concentrates on one trade, ¢.g., turning or fitting. 
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The engineering apprentice is required to reach a 
much higher standard of technical knowledge | 
than the trade apprentice, and is, therefore, more 
largely recruited from the secondary and public 
schools. Messrs. British Thomson-Houston of 
tugby, for instance, limit admission to engineering 
apprenticeship of five years to youths from second- 
ary and public schools who are not under 16 and 
not over 18, and who hold a school certificate of 
a standard approximating to that of London 
matriculation. Men with a university degree in 
engineering are eligible as student apprentices for 
a period of three years. 

“ Trade-training ” of the normal kind, that is for 
a specific skilled trade, is much less frequently the 
subject of apprenticeship indentures than used to 
be the case. The present proportion of indentured 
to unindentured trainees would seem to be about 
one to three; while the proportion of trainees 
(indentured and unindentured) to journeymen 
probably averages one to five or six. 

The majority of trainees are taught by the journey- 
men with whom they work, with help in many cases | 
from the foremen. This method certainly permitted 
in the past, when economic conditions were less 
strenuous, the growth of a very high degree of craft- 
manship. While there is less time to spare to-day for 
instruction, the better tools available make, in some 
directions, good results easier to obtain. In others, 
for example, millwrighting, it is difficult to imagine 
any alternative to that of “ seeing it through ” with 
a journeyman. Some of the larger firms employ 
‘apprentice supervisors” or the like, to superin- | 
tend the training of the apprentices- particularly | 
of engineering apprentices, | 

Encouragement of trainees to attend technical | 
classes at day or evening school is almost universal. 
In many firms the trainees are released from the 
workshop during the normal working hours, usually | 
for one whole day or two half-days per week, 
to attend the local technical school, and for this | 
time they are paid. 

Selection and training of staff involve an emphasis | 
on training for management which is only just | 
becoming an integral part of technical school 
tuition. 

Selection and Training of Staff.—In an engineer- 
ing works, “‘ staff "’ duties demand a large range of | 
varied attainments. Many of the staff are skilled | 
in directions, mainly clerical, not requiring any 
knowledge of technology or manufacturing processes, 
The selection and training of these are quite im- 
portant, but space forbids their discussion here. 
Of the remaining staff, called, broadly, technical, 
the requirements cover a wide range. 

In proceeding to divide the technical staff into 
the categories necessary for present purposes, it is 
difficult to find appropriate labels, and perhaps it'| 
will serve to call the more highly educated staff | 
the “ university staff,” and the staff with more| 
extensive process experience the “ processing 
staff.” The writer would like to make the point 
here that he does not wish to infer that the| 
“ university staff’ is necessarily better fitted than | 
the “ processing staff”’ for management responsi- 
bilities. His argument is that both should be} 
trained in that respect, in readiness to act with 
competence when given the opportunity of exer- 
cising such responsibilities. 





* University staff '’ may be supposed to have had 
a university training in engineering science, in 
conjunction with a practical workshop training, 
either under the sandwich system, or in two stages, 
the university training sometimes coming first, 
and sometimes, if rarely, last (for which there is a 
great deal to be said). The facilities for either 
programme of training are not extensive and involve 
two or three years of sacrifice of pay, except on a 
nominal basis. The exceptional few who can stand 
the stress of evening study sufficiently to obtain a 
degree, without leaving their employment, seem to 
have the best chance of promotion on the whole. 

The larger numbers who obtain their National 
Certificates by evening study may seem to fall 
short in academic qualifications, but apparently 
find ready employment and promotion, perhaps 
because they do not have to risk any big change 
in their career from school days. It may be that 


their academic work, if less ambitious, benefits them 








more than a whole-time university course would, 
because it has to be correlated more or less to their 
own industrial experience and observations, and is 
acquired probably over a longer period. A hardly 
less important point, for future leadership, may be 
that the “ mentality” of the workshop is more 
open to the youth in his ’teens than to the graduate 
who enters the workshop in his twenties. 

“Processing staff’ may have considerable 
scientific training but, essentially they need to have 
had prolonged workshop experience. In other words, 
they may be said to require to be, first and foremost, 
trained operatives. Out of the ranks of trained 
operatives—using the word as signifying a grade of 
experience and not a social grade—come foremen, 
examiners, rate-fixers and estimators, draughtsmen 
(to some extent), planners and other process special- 
ists. Transfer from direct process work to these 
more administrative positions is not by any rule, and 
rarely on account of any specific preparation. 
Excellence in craftsmanship (itself a reflection of 
intelligence) is not unreasonably the more common 
basis of selection for these positions. There is a 
good case, however, for providing courses of training 
in the exercise of the management function in these 
fields as a means of discovering men mentally 
equipped to take over executive duties that call for 
qualities in addition to those of craftsmanship and 
technology. 

As already mentioned, there are apprenticeship 
schemes which give training in more than one trade. 
A higher standard of general education and technical 
education is required, and the object is not to produce 
a journeyman so much as a potential executive. 
Such apprentices should have sufficient process 
experience to deserve to be called trained operatives. 

Promotion from the ranks of the processing staff 
to higher positions than those above indicated 
depends a good deal on the educational standards 
reached, and the development of personality that 
experience brings. 

Reference was made earlier to the essentially 
variable earnings of personnel classified as operatives, 
and it is important to review the various methods 
of remuneration associated with this variability, 
designed to provide an incentive to greater efficiency 

Time Work and Systems of Payment-by-Resulis.— 
The fundamental basis necessary for any effective 
consideration of methods of remuneration in the 
workshop is that of measurement of the work done 
or to be done. Because of the fetish that all time 
not expended on direct processing was “ unpro- 
ductive,” managements for decades have refused 
to spend money on measurement of output in any 
scientific way. Under payment-by-results this 
attitude has remained to a large extent, with the 
consequence that the only corrective to rough-and- 
ready rate-fixing has been rate cutting. The 
premium system was introduced to take the place 
of piecework largely to provide a sliding-scale adjust- 
ment to compensate for crudity or difficulty of rate- 
fixing. In fairness it must be said, that scientific 
rate-fixing can in certain circumstances be expensive 
and, perhaps worse, a serious hindrance to produc- 
tion. To avoid delay, rate-fixing on non-repetitive 
work is carried out often enough after the job has 
been started—a theoretically unsound, though 
practical, compromise. The lack of trained rate- 
fixers handicaps progress in this direction. 

With the increasing tendency towards standard- 
isation there has been the more encouragement to 
improve the technique of production estimating 
and, through more exhaustive processing analysis 
(motion-study and time-study), a great deal has been 
done in many works on repetitive work to discover 
the minimum of effort and time necessary to obtain 
a desired result. As this has required, when put 
into practice, a change of habit and greater con- 
centration, if not greater physical effort, on the part 
of the processing operatives, the development has 
been associated mainly, and probably universally, 
with payment-by-results. 

Increased attention is being given to planning of 
processing, and progress control necessary to that 
planning. These activities have been, by them- 
selves, great factors in reducing processing costs per 
unit of product. Concurrently, inspection has 
developed higher standards, so that alternative 
methods of remuneration can be considered more 








freely. One of the virtues assumed on behalf of the 
system of payment-by-results has been the impulse 
it gives to the operative to look out for his next job: 
with effective planning and progress control there is 
less need to depend on the operative in this respect. 
On the other hand, one of the most serious objec- 
tions to payment-by-results has always been con- 
sidered to be risk of bad workmanship. In theory 
this risk is less under time-work, as there is then no 
temptation to scamp the work. Accepted as these 
arguments may be to a certain extent, they have, 
generally speaking, less weight to-day than they had. 

The point may, however, be made that individual 
skill is not necessarily sacrificed by reasonable speed 
or acquired by slowness. The tradition that pay- 
ment-by-results leads to careless workmanship 
probably grew out of the fact that under time- 
work no one troubled to point out faults, as the 
extra labour of rectification or replacement at a 
subsequent stage affected no one’s earnings. Under 
payment-by-results a good deal of inspection is 
furnished unofficially by the operative on each 
successive operation, on taking over work from the 
preceding operation. It is, indeed, one of the arts 
of planning, particularly under mass production, to 
aim at making one operation check its predecessor. 

As between time-work and payment-by-results 
the ultimate test must be inclusive production costs 
(prime costs plus production on-costs) per unit of 
acceptable product. Management experience seems 
to be agreed that on repetitive work payment-by- 
results is almost imperative to counter the monotony 
of having to do the same job day after day. On 
non-repetitive work trade-union rules, in some 
trades, permit time-work only. 

Where the machine used for any process mainly 
controls the volume of output, time-work, at a 
rate of pay commensurate with the energy and skill 
required, may be the most economical method of 
remuneration. Where, however, the operative’s 
mental and physical activity is the decisive factor 
in output, as mostly it is, the system of payment- 
by-results adopted to provide the incentive must 
be so devised as to be truly economical. It cannot, 
of course, be truly economical if the total 
remuneration exceeds the realisable value of the 
work done, or if it fails at any stage to give adequate 
incentive to operatives of varying degrees of skill. 
The basic factor, referred to earlier, of proper 
measurement of the work to be done will be discussed 
further in a later article. 

The widely-known systems of payment-by- 
results are too many to be dealt with here more 
than very superficially. 

(a) Piecework System.—This system, under which 
there is a fixed price for each job, is the oldest of 
all payment-by-results systems. In “straight ” 
piecework there is no guarantee of time wages, so 
that the wages cost of each job does not vary in any 
way according to efficiency. With “ guaranteed ” 
piecework time wages are guaranteed, and the 
wages cost per job in the case of the operative 
whose piecework earnings are less than his time 
wages (and have to be made-up accordingly) will 
be increased proportionately. Lack of efficiency 
is therefore made obvious to everybody concerned. 
Under both “ straight”’ piecework and “ guaran- 
teed’ piecework there is no limit to individual 
earnings, except that arising from the not unreal 
fear that exceptional earnings may cause jealousy 
or resentment on the part of other operatives, not 
able or willing to obtain comparable earnings, and 
from the possibility of rate adjustment by th« 
management. 

A distinction between the piecework (straight or 
guaranteed) and premium systems is that, under 
piecework, job rates are fixed in terms of money 
(piece price) while, under premium systems, the 
job rates are in terms of time. There can be no 
doubt that, as a job rate must be computed to begin 
with in terms of time, it should stay in that form. 
It facilitates all subsequent investigation of per 
formances. “ Guaranteed” piecework lends itsel! 
to job rates being in terms of time, and then becomes, 
to quote J. E. Powell,* a “‘ plain premium ” system. 

With the job rate in terms of time, it may seem 
necessary, however, to indicate for each job the 

* Pay t Results. By J. E. Powell. (Longmans, 
Green and Company, Limited.) 
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grade of operative to be used, so as to avoid the 
risk of excessive wages cost through using operatives 
of higher skill (and pay) than necessary. In practice, 
a competent foreman can usually be depended on 


to allocate the jobs according to the grade of skill | 
required and the operatives available. The fixed | 


wages cost implied by a piece-price is an attractive 
feature of the system, but is not necessarily the 
last word in economy of wages cost. It also involves 
changes in the piece-price when wage rates are 
changed, which a job rate in terms of time would 
not. With job rates in time, special allowances 
for difficult material, authorised interruptions, &c., 
can also be so expressed—to the general advantage. 

Perhaps the most important reason for job 
rates being expressed in time is that the schedule 
of the elements entering into any job rate can be 
seen by the operative, when shown to him, to aggre- 
vate to the job rate he has been given. Only along 
such lines of complete frankness is there any hope 
of job rate adjustment being made equitable and 
acceptable to both management and operatives. 

Incidentally, it is to be noted that the great 
merit of piecework (straight and guaranteed) is 
that the operative is in no doubt how his earnings 
are computed. He instinctively suspects all other 
methods as likely to result in unjust treatment. 

(6) Premium Systems.—These systems (Rowan 
and Weir) were devised to provide greater encourage- 
ment for the individual normal worker and yet 
furnish an atuomatic check on excessive earnings 
per job due to errors of judgment or difficulties in 
rate-fixing. The fact that there is a sliding scale 
of extra pay, that secures this result, means that 
wages costs per job are irregular, and, further, 
that there is not a clear-cut line to mark when 
inefficiency has occurred. The reason for the 
latter is that the job rates under premium systems 
are definitely inflated (by an addition to the esti- 
mated time) to suit the premium formula. An 
inefficient operative can, as a consequence, under 
the formula receive extra pay gratuitously. As 
the use of a premium formula involves the operative 
receiving only part of the difference between the 
time taken and the job rate, it is made to appear 
that the employer is sharing the apparent “ time 
saved ’’ with the operative. Seeing that the job 
rate is arbitrarily inflated to begin with, “time 
saved” is a misnomer. This feature is a serious 
defect in the premium system. 

(c) Collective Systems.—There is a certain use of 
collective systems in departments, like that of plating 
and automatic machines, where a bonus on output 
is shared. The method of measuring the output 
for this purpose sometimes places undue reliance 
on the saving grace of average ; but to be acceptable 
it must be simple, at the risk of being sometimes 
inequitable to one side or the other. 

A combined collective and individual system, 
with job rates expressed in “points” based on 
carefully investigated time values, is being operated 


are notably successful schemes in operation, it 
would not be unfair to say that there is little to 
encourage the belief that any widespread success 
is to be expected under present conditions. Probably 
there will be more hope when there is a better 
understanding, among all ranks, of the management 
| function, and a better working co-operation through- 
|out each organisation. As things are, the ideas 
expressed are not so much Utopian as unattractive 
to Labour in its present state of mind, which is, 
broadly, that all such schemes tend to break the 
solidarity of organised labour and to substitute 
“firm ” loyalty for class loyalty. This argument 
does not imply that “firm” loyalty is in itself 
considered to be contrary to the interests of Labour, 
but that all risk of the two loyalties being brought 
into competition should be avoided. It is difficult, 
moreover, for operatives to see why, if they do their 
job properly, profits should be as variable as they 
are in most industries. 

The standing of the firms which continue to 
operate either profit-sharing or co-partnership 
schemes is evidence enough that the underlying 
principles are sound, given the right atmosphere 
and the right kind of administration ; but to arrive 
at a proper judgment on the matter a close study 
of detailed experience is necessary to discover the 
right technique, if in fact there is a technique 
separable from the circumstances and individuals 
in charge of particular businesses. For this reason, 
there is little more that can usefully be said here. 

Profit-sharing that does not include operatives 
meets, however, with considerable favour, and, 
amongst the administrative staff does help materially 
towards more efficient management by stimulating 
voluntary co-ordination. Administrative staff have 
the advantage, too, of understanding the circum- 
stances that lead to fluctuations in profit, and their 
conscious part in management removes any liability 
to harbour suspicions. 








IRON AND STEEL INSTITUTE. 


Tur sixty-fifth annual general meeting of the 
Iron and Steel Institute commenced on Thursday, 
and continues to-day (Friday) in the hall of the 
Institution of Civil Engineers, Great George-street, 
London, 8.W.1. The chair was taken by the 
President, Mr. W. R. Lysaght, C.B.E., at 10 a.m. on 
Thursday. 


REPORT OF THE COUNCIL. 


The usual preliminary business having been dealt 
with, the annual report of the Council, which 
concerned the proceedings and work of the 
Institute during the year 1933, was presented 
to the meeting. This showed that the total 
membership of the Institute on December 31, 1933, 
was 1,919, as compared with 1,894 on December 31, 
1932. The council deeply regretted to have to 
record the death of 23 members of the Institute 





in some works engaged on repetitive work. A| 
virtue of the system is that recognition is made | 
of the secondary service and supervision on which | 
the direct-process operative depends for his facilities 
for earning more than time wages. The arrange- | 
ment is that individual output of the process opera- | 
tive is appraised in such a way that part is allocated | 
to a pool from which a bonus is paid to others | 
necessarily working on a time basis. This, when | 
done in conjunction with a careful study of process 
methods and the fixing of new job rates, secures | 
out of the “ back-lash ” that is taken up sufficient 
to pay everybody concerned satisfactorily and 
show a net saving. The basis of division seems 
to be that from three-fourths to five-sixths of the | 
computed earnings go to the individual operative and 
the balance to the pool. That there should be this | 
“ back-lash” available to enable the system to| 


which had occurred during 1933. Among these 
were Mr. W. Cleland, Mr. G. Hatton, Mr. W. H. 
Hewlett, Mr. J. T. Milton, Mr. H. L. Riseley, 
Mr. J. Kent Smith, and Mr. V. B. Stewart. Mr. 
Hewlett was elected a member of the Institute in 
1873; he joined the council in 1905, became vice- 
president in 1914, and was elected an honorary 
vice-president in 1924. Mr. Hatton’s membership 
dated from 1875, and he was first elected on the 
Council in 1920; he became vice-president in 1926, 
and at the time of his death was the senior vice- 
president of the Institute. Mr. V. B. Stewart had 
also served as a member of the Council, but retired 
from that position in 1932. Other sections of the 
report dealt with appointments of honour and 
distinction conferred upon members, and with 
last year’s meetings in London and at Sheffield and 
Scunthorpe. The grants made by the Council 


work, confirms how negligent British industry has | during 1933 to a number of research workers, on 


been in putting into practice the technique of | 
processing analysis that has been at its command | 
for so long. 


the recommendation of the Andrew Carnegie 
Research Committee, were also mentioned in the 
report. Furthermore, reference was made to the 


Further methods of creating incentive through | award of the Carnegie Gold Medal for 1933 to 


pay are profit-sharing and co-partnership. These 
methods share an attractiveness which has led 
many public-spirited employers to investigate 
their possibilities and, in a number of cases, to try 
one or other of these schemes. Although there 


at a Temperature of 500 deg. C.” 





Mr. Brynmor Jones, of University College, Swansea, 


for his report on “ Investigations into the Nitrogen- 


Hardening of Steels. Part II.—The Nitriding 
Properties of Some Chromium and Austenitic Steels 
It was also 


value of 100/., was divided equally between the 
authors of the two papers, “‘ The External Heat Loss 
of a Blast-Furnace,” by Mr. D. F. Marshall, and 
“Some Factors Leading to Greater Production from 
a Steel Furnace,” by Mr. A. Robinson. Mention 
was made of the retirement of the secretary, Mr. G. C. 
Lloyd, at the end of July, 1933, and of the appoint- 
ment of his successor, Mr. K. Headlam-Morley. 
In recognition of Mr. Lloyd’s services the Council 
had made him honorary secretary of the Institute. 
The activities of the committee on the Heterogeneity 
of Steel Ingots and of the Corrosion Committee were 
briefly summarised, and the report concluded by 
mentioning the various bodies upon which members 
of the Institute were acting as representatives and 
by recording changes in the membership of the 
Council. 
Honorarky TREASURER’S Report. 


The financial report and statement of accounts 
prepared by Professor Sir Harold Carpenter, 
the honorary treasurer, showed that the 
income for the year ending December 31, 
1933, apart from the Carnegie Scholarship Fund, 
was 7,064/., and the expenditure 7,393/., leaving 
a deficit of 3291. The Special Purposes Fund 
had now been merged into the General Fund 
of the Institute. A sum of 690/. had been brought 
into the accounts from the proceeds of the special 
appeal issued during the year, so that, as the final 
result, a credit balance of 3611. was carried forward 
to next year. The balance of the special appeal 
fund (1,0007.) had been left in suspense on the 
balance-sheet. The finances of the Institute had 
been adversely affected by the depression in the 
iron and steel industry during the last few years, 
and very considerable economies in expenditure on 
existing services had been made. Nevertheless, 
new liabilities had resulted in a slight increase in 
expenditure during 1933, and in this connection 
the council drew attention to the contributory 
pension scheme which had been inaugurated for 
the benefit of the members of the staff, and the cost 
of which would approximate 200/. per annum. The 
Council considered that further reductions in expen- 
diture could not be made without reducing the 
value of the Institute to members. It had been 
therefore decided to ask certain leading companies 
for support over a period of three years, and an 
appeal had been issued by Mr. W. R. Lysaght, 
Colonel Sir Charles Wright, Bart., and himself as 
honorary treasurer. A generous response had been 
made to this appeal, as a result of which the sum 
of 1,6907. had been received during the year; it 
was hoped that this figure would be exceeded during 
1934. 

We intend to deal with the remainder of the 
proceedings in the next and subsequent issues of 
ENGINEERING. 

(To be vontinued.) 








ATMOSPHERIC POLLUTION. 


THE existence of a smoke pall over urban areas is 
now not regarded as an effect which has to be tolerated 
as inevitable, but as an indication of the wasteful and 
unscientific use of coal. Continuous investigation of 
the nature, and the amount, of such pollution is now- 
adays entrusted to the Department of Scientific and 
Industrial Research, under the direction of which the 
Nineteenth Report, bearing the title The Investigation 
of Atmospheric Pollution, has recently been published |) 
the Stationery Office at a price of 5s. net. This deals 
with the deductions made from observations taken at 
the various stations established throughout the country 
for the year ending with March, 1933. 

The impurities in the air are measured by deposit 
gauges, 91 of which are now in use in the various parts 
of the United Kingdom. The contents of these are 
analysed periodically. Estimation of the degree of 
improvement, or otherwise, can only be made with 
accuracy when the results for any particular year 
can be compared with the average obtained in the 
previous four or five years. In this way, results from 
48 stations are available, and they show that the deposit 
of total solids was 11 per cent. less for the year reviewed, 
than for the average of the previous five years. While 
this showed improvement, it did so only at a diminishing 
rate, for the corresponding figure for the previous year 
was 14 per cent. The deposit of tar was less by 14 per 
cent., compared with 20 per cent. in 1932. A larger 





number of stations showed a reduction in the amount 
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of the deposit, but there were certain points of interest 
that warranted attention. In London there are nine 
stations for which general averages are available, and 
during the year seven of them showed either an increase, 
or no improvement, in the deposit of tar, while two 
showed a reduction. A diminution in the deposit of 
sulphates, another product of combustion, was found 
at five centres, and an increase, or no improvement, 
at four. Both impurities were found to have increased 
at two stations. The previous report had shown 
increases, in respect of the two pollutions mentioned, 
for stations in the London, Leicester and Birmingham 
districts, but the actual centres where such troubles 
were shown to have been increased during the period 
covered by the most recently-issued report, were not 
the same. The gauge at Rotherham showed an increase 
for tar and sulphate in each of the two years. In 
comparison with these findings, there was a reduction 
in the sulphates deposited at each of the nine stations 
in Glasgow, and in tar at seven of them. Leeds showed 
a reduction of deposit of all constituents in its four 
gauges, with the exception of an increase of insoluble 
ash at two of them, which it was thought might have 
been simply wind-blown dust. Leicester did not show 
up well, for the total deposit was increased in two of 
its three gauges, and the same remark applied to the 
quantities of tar and sulphates. Newcastle-on-Tyne 
showed a drop in total deposits, and in sulphates at 
both of its two centres of observation, but one of them 
gave an increase for tar, and the other a reduction. 

The existing methods of determining smoke pollution 
are based on estimates by the eye of the density of the 
smoke, either unaided, or with the help of Ringelmann 
charts, or of ruled transparent screens. These refine- 
ments have been introduced to-overcome the arbitrary 
nature of a simple estimate by the eye, but varying 
conditions of observation render their applications 
difficult, and liable to considerable errors. An apparatus 
for measuring the optical intensity of smoke issuing 
from a chimney is now in use; in this, the eye has 
been replaced by a photo-electric cell, as the means of 
measuring the amount of light received from a definite 
area of the smoke, as compared with that from an equal 
area of the sky. In the absence of any reflected light, 
this apparatus would provide a measurement of pollution. 
However, there is a component of reflected light present 
in the total received from the observation of smoke, 
which modifies the direct relationship between measured 
optical density and pollution in the case of dense 
smokes. The reflected light also varies with different 
types of smoke, and under different conditions of its 
illumination. To minimise the error an ultra-violet 
filter can be used with the instrument, but even so, 
reflection introduces an unknown factor, and it is 
therefore necessary to determine the general relation- 
ship between apparent brightness of the smoke and 
the amount of pollution. Correction has also to be 
made for light scattering by the air between the smoke 
and the apparatus. It has been found, by observation 
of the six general classifications of density of smoke, 
that there is a definite instrumental reading for each, 
and it has therefore been possible to use this apparatus 
to find whether the smoke from a chimney is of greater 
density than a prescribed limit. 

Tests have shown that the jet dust counter provides 
a satisfactory measure of the number of insoluble 
particles usually present in the air. Attention has 
also been paid to the development of an improvement 
in the automatic filter, involving operation by weights, 
rather than by water. The new instrument can be 
adapted to provide a record of the direction of the 
wind at the time of each observation. Its use should 
prove valuable when it is desired, not only to find 
the amount of suspended impurity, but to determine 
the direction from which it comes. 

While the case for smoke abatement can be viewed 


from many standpoints, one of the more important is | 


the loss of sunlight resulting from atmospheric pollution 
in urban districts. Data are now being collected on 
this subject at two of the stations, where deposit gauges 
are maintained, at Halifax. 
more heavily polluted of the two areas showed a loss 


of 20 per cent. of sunlight, as compared with the other, | 


in 1931-1932, and 17 per cent. for the following year. 
it may be stated that from the standpoint of deposited 


impurities, the range of cifference between the two} 


stations is by no means exceptionally wide. 
The effects of atmospheric pollution on the corrosion 
of iron are now under observation. In the case of iron, 


the relation between corrosion and pollution is probably | 


just as intimate as has been formerly found with copper, 
but the resulting products behave in a fundamentally 
different manner. The iron salts produced are flocculent, 
and very loosely adherent, and thus afford no appreciable 
protection against continued action, while their presence 


may even accelerate the corrosion of adjacent metal. | 


In atmospheres containing the usual small concentrations 
of sulphur dioxide, a certain critical humidity is neces- 
sary for appreciable corrosion to occur. Above this 
value, commonly in the region of 68 per cent. relative 





It has been found that the | 


humidity, the rate of attack may increase enormously. 
The rusting of iron is also further affected by the 
suspended solid particles in the air. 








LETTERS TO THE EDITOR. 


WORKSHOP ORGANISATION 
MANAGEMENT. 


To THe Eprror oF ENGINEERING. 

Str,—Having read Mr. Harris’s letter in ENGINEER- 
tna of May 25 (page 605 ante) regarding workshop 
organisation and management, as well as Mr. Elbourne’s 
answering letter and his original article on this subject 
in your issue of May 11, I must say that the point 
of view taken by Mr. Harris is altogether too authori- 
tative and certainly cannot be modern practice, as 
it has not the flexibility which to-day is so necessary 
to modify any organisation to the capabilities of the 
men in question holding controlling positions in it. 

It is practically impossible, in 50 per cent. of the 
cases of factory organisation, to lay down a rule for all 
factories, as there are so many circumstances influencing 
the organisation ; sometimes depending upon the posi- 
tion of the factory with regard to its Head Office, and 
also to a great extent depending on the type of article 
manufactured. Some works are highly technical, 
where the necessity of technical control-is imperative 
in every single activity. Others, on the other hand, 
are non-technical to a great extent, depending for their 
activities on repetition work, and in these cases com- 
mercial influence is probably more desirable and even 
necessary. 

Between the two cases mentioned there are so many 
variables that I do consider, as Mr, Elbourne says, 
that each case has to be treated on its own merits and 
laid out in the way which, according to the board of 
control, produces the best efficiency and at the same 
time earns the highest dividend on a first-class article, 
which finally must be of decisive: moment in any 
organisation. 


AND 


Yours truly, 
J. EN@BLoM. 
Beeston, Notts. 
May 28, 1934. 








ELECTRIC HEATING AT SWANSEA. 


To tHe Eprror or ENGINEERING. 


Str,—In your issue for May 11, your Cardiff corre- 
spondent refers to the electric heating installation at 
the Swansea civic centre, and states that “ the bill for 
the amount of current consumed over the first quarter 
amounted to 1,163/., which suggested a cost of exceeding 
4,000. per annum.” The period to which this sum of 
1,1631. applies was close on five months, from October 6, 
1933, to February 21, 1934. As this period covers the 
major part of the heating season, the consumption for 
the remainder of the year will be at a much lower rate. 
Further, as your correspondent points out, an abnormal 
amount of current was consumed during the first few 
weeks for drying out the building. 

There is thus no reason to anticipate that the annual 





cost of electric heating under normal running conditions 
will be anything approaching the figure mentioned. | 
The total for the first twelve months, including the | 
abnormal use referred to, is not expected to exceed | 


1,5001. 


Apam Gowans WHYTE. 
British Electrical Development Association, 
2, Savoy-hill, W.C.2. 
May 24, 1934. 


Yours faithfully, | 
| 
| 











| NOTES ON NEW BOOKS. 


| Fora very old subject, works management is attract- 
|ing an unusual amount of attention from the writers 
of books. Some of these are really useful while others 
are purely academic, indicating that their authors 
|have but a nodding acquaintance with the subject 
|} about which they are writing. It is common for the 
titles given to be the more modern and fashionable 
jones of industrial management or administration. 
| One of the latest books to reach us (Principles of Indus- 
| trial Management. London: Sir Isaac Pitman and 
Sons, Limited. Price 10s. 6d. net) is written by Pro- 
fessor E. A. Alleut, who is a professor of mechanical 
engineering of Toronto University, principally for the 
use of students. The book is divided into eighteen 
chapters, in which most of the functions necessary to 
| the running of a works and the manufacture of goods are 
|noted. Professor Allcut has had a _ considerable 
}amount of business experience, and of its kind, the 
book is quite a good one and to be recommended. 
Owing to its size, only 213 pages, the treatment can 
hardly be exhaustive but, while principles are the im- 


| 
| 





plied subject matter of the book, practices actually ar 
found to occupy a good deal of room. Thus, under “‘costs 
and cost keeping,” the different methods rather than 
the principles of distributing overhead expenses are 
described. In this chapter, it is stated that “ the 
difference between the total cost of the article as deli- 
vered to the customer and the prime cost (materia! 
plus labour) is called variously overhead, expense, 
&c., &c.”’—profit is not mentioned. The author, 
think, has confused here cost with “‘ price to custome: 
The point is really only a small one, but books for 
students can hardly be too clear. The author quotes 
from many writers on kindred and other phases of the 
subject, while a number of illustrations and sample 
time-study and observations sheets are included. 


Notwithstanding the very numerous books which 
have been written concerning steel, notwithstanding 
also the very many papers read and discussed at tech- 
nical institutes dealing with its manufacture, treatment, 
behaviour and tests of all kinds, steel remains one of the 
less known metals, It is also one of the newest. Why 
is it, for example, that when a steel test specimen does 
not give a sufficiently high yield point, if it be put under 
slight tensile stresses, left overnight and tested the next 
morning it will give a comparatively high one? Ten 
or twenty steel test specimens so dealt with will show 
a uniformly higher yield point, a practically straight 
line on a diagram, the corresponding tensile strength 
curve, however, being a highly serrated one. Had the 
same test pieces not been tampered with, the tensile 
strength figures would have been more regular, but the 
yield points below the prescribed limit. Another book, 
which, in a general way, and for German readers, deals 
with the production, structure, testing and defects 
of refined steel, is entitled Die Technologie des Edel- 
stahles, written by Eng. Chem. Alfred Kropf. It covers 
carbon steel, the different alloy steels, and reviews 
their properties, following the various treatments they 
are made to undergo in course of manufacture. The 
steel making processes are referred to briefly. Micro- 
photographs are reproduced and the different struc- 
tures discussed; the statement to the effect that 
“ hardenite " is derived from the name of the English 
experimentalist Harden is news to us. The book is 
vol. lvi of a series of technical handbooks ; it is nicely 
got upand is completed by a detailed index. In paper 
cover the price is 11-50 marks; the publishers are the 
Verlag von Wilhelm Knapp, Halle (Saale). 


Perhaps the greatest curse of the concentration of 
works and people, within the limited areas of industrial 
towns, is the pollution of the atmosphere with smoke. 
As a contribution to the literature of the subject, 
Dr. J. R. Ashworth’s Smoke and the Atmosphere (The 
University Press, Manchester. 7s. 6d. net), is of 
considerable value. Based upon the results of investi 
gations on the impurities in the air of a factory town, 
Rochdale, conducted over a long series of years, the 
subject has been approached from its scientific, rather 
than its industrial aspects, with the purpose of corre- 
lating the results with meteorological factors. It was 
found that the fluctuations in the amount of deposit 
of insoluble matter harmonised with the humidity of 
the atmosphere, and that the corresponding seasonal 
variations in the deposit of soluble matter were associ- 
ated with the rainfall. A complete survey was made 
of the impurities of the air deposited in and around 
Rochdale, and it was accepted as probable that the 
effects found were typical of what takes place over a 
very much wider area, than that of a single urban 
district. Comparison of results for a group of factory 
towns, with a group of non-factory areas of equal 
| population, showed that much the larger constituent 
|of the whole deposit was insoluble matter in factory 
|towns, and showed greater variability. The soluble 
| matter was much less in industrial towns, and more in 
| residential areas, than the insoluble matter, and tended 
|to vary less in amount from place to place. Snow 
| produced very large deposits of impurities. Almost 
every phase of meteorological action is discussed from 
| the standpoint of atmospheric pollution, and numeri al 
|data and graphs are furnished, on which the dedu 
|tions are based. The whole book is an example of 
| painstaking investigation of a subject, difficult to 
clarify, because of the interaction of so many variables. 
|The deductions are of importance to all concerned 
with the smoke question, and therefore deserve th« 
most careful consideration. 





Road haulage has become so characteristic a feature 
in modern transport that the number of people who 
are now concerned with its efficiency and economics 
places it among the more important industries, while 
the regulations which have to be complied with are, 
naturally, correspondingly extensive. It is not always 
possible to obtain easily the exact information required 
at any time, especially with regard to recent regulations, 
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' 
such as the new enactments which come into force | In recent times tin-plating has developed to such an For preheating, flashing and final upsetting the 
this year. The needs of those whose interests are | extent that it has become an industry in itself, but its | saddle shown on the right in the illustration is operated 
so wide that they cannot spare time for any precise | object has been reversed inasmuch as it is now destined | by means of motor-driven cams and hydraulic rams 
study of the legal provisions embodied in al the | not somuch to protect the basis metal as the contentsof | and the machine can be set so that the ends of the 


parliamentary measures have been catered for by the | receptacles and utensils. A comparatively very recent tubes may be preheated for any desired period before 
authorities of the British Road Federation, and the 











means of protecting the basis metal against corrosion is | flashing takes place. The final upsetting pressure may 
secretary of that organisation, which has its office at also be applied at any pre-determined time after 
flashing has commenced. Automatic locking switches 
are provided to prevent any two operations inadvert- 
ently coming into action simultaneously. 

The machine can be used for welding flanges on to 
tubes up to 30 sq. in. in cross section and, by using 
a different arrangement of clamps, can weld tubes up 
to 14 in. in diameter. It may be of interest to mention 
in connection with the construction of this machine 
that as it was urgently required, it was completed and 
set to work in 18 weeks. We are informed that the 
correct settings were quickly obtained and that the 
third weld made was passed as perfect. 


50, Pall Mall, London, 8S.W.1, has prepared a pamphlet | 


entitled, The Road and Rail Traffic Act, 1933, as it 
affects Commercial Road Users. We are informed that 


a copy of this may be procured by those really con- | 


cerned simply by remitting postage. The author, 
Col. Frederick G. Bristow, is a Barrister-at-Law ; he 
has dissected the Act, for the purpose of giving his 
readers a brief and clear statement of all the require- 
ments with which vehicle owners must comply. As the 
fundamental principle underlying the Act will make 


it illegal after July 1, 1934, except under licence, for | 


any person to use a goods vehicle or trailer on a road 
for the carriage of goods, either for hire or reward, 
or in connection with any trade or business carried 
on by him, the value of this timely publication will be 
appreciated. 


Young men on the threshold of their careers are 
often at a loss to know what steps to take to obtain 
the education requisite to attain their desired objective, 
and the necessary professional training which, with 
suitable physical and mental characteristics, may be 


expected to give them reasonable hope for success. | 


Consultations with friends, advice from those concerned 


with technical education, or discussions with persons | 


of eminence in the profession, may not always prove 
the best counsel, outlooks often tending to become 
circumscribed by peculiarities of personal experience. 
For such reasons it may be better, taking things all 
round, to rely on such a general consensus of views as 
is embodied in the authoritative booklet, Structural 
Engineering : Education, Professional Training and 
Employment in Structural Engineering,” a new and 
revised edition of which has just been published by the 
Institution of Structural Engineers, 10, Upper Belgrave- 
street, London, S.W.1, at a cost of 8d. post free. Within 
the compass of these pages will be found sound advice 
on every form of preparation for the future life of the 
embryo constructor; the syllabuses of the examin- 
ations for entry into the professional body are stated, 
to ensure that those setting out their plans may know 
that they are obtaining an adequate foundation for 
their future work. 


In 1725 the French chemist Réaumur stated that 
‘iron is the metal which is the most easily destroyed ; 
it lies open to the weakest dissolvents, even common 
water attacks it with success. In order to protect 
finished iron from rust it has been usual to cover it 
with different coatings ; some is oiled, the most precious 
iron work is gilded; some is bronzed. It has been 
thought of covering the commonest with tin.” The 
making of tin-plated iron utensils is centuries older 
than Réaumur’s time ; it was probably for the purpose 
of obtaining the required tin for tin-plating that the 
‘ncient Pheenicians came all the way to Cornwall. 


chromium-plating ; the subject is dealt with in detail in 
Die Verchromung, a book by Professor Dr. Ing. E. H O. 
Bauer, Professor H. Arndt and Dr.-Ing. W. Krause, 
| which covers the process more especially in its applica- 
tion to motor car parts; the results it contains are 
those of exhaustive tests made in the National Testing 
Laboratory, Berlin-Dahlem. The test specimens were 
a number of articles made of different basis metals, 
chromium plated and plated with different chromium 
alloys. The experiments bore upon the adherence of 
| the various classes of plating under a number of 
stresses. Porosity and corrosion tests were entered into 
separately. Chromium-plating alone, or with inter- 
mediate layers of nickel and copper, considered from 
the electro-chemical standpoint, are stated to protect 
the basis metal against corrosion only so long as the 
plating is sufficiently thick and dense ; the finest pores 
| may be followed by corrosion. The last paragraph of 
the book strongly recommends covering with grease all 
chromium-plated parts of a vehicle which remains 
| unused during a somewhat long period. The book is 
an interesting compendium on this particular subject. 
[t is issued by M. Krayn, Technischer Verlag, Berlin. 








ELECTRIC WELDING MACHINE 
FOR TUBES. 


For certain plant required by Messrs. Imperial 
Chemical Industries, Limited, a large number of joints 
| had to be made in heavy alloy-steel tubing having a 
| sectional area of 30 sq. in. It was decided to make 
the joints by resistance welding and for this purpose 
| the butt welder illustrated on this page was designed 
by Messrs. British Insulated Cables, Limited, Prescot, 
Lanes. The machine is 15 ft. 6 in. in length, 8 ft. 3 in. 
in width, and 8 ft. 6 in. in height, while the transformer 
which supplies the welding current has a capacity of 
600 kW. Current is supplied to the primary at 440 volts 
and tappings on the secondary winding enable 24 
different voltages to be employed for welding, as 
required. 

After the tubes to be joined have been clamped in 
position, the machine is fully automatic in action. A 
small control switch is closed and a sequence of opera- 
tions is then gone through until the current is switched 
off and the weld is finally consolidated. The upsetting 
pressure is applied by hydraulic rams and may be 
| varied from 10 to 50 tons. The preheating pressure 
|can also be varied to suit the section of the material 








| being welded. Vertical and horizontal adjustments are 
| provided on the slide shown on the left in the illustra- 
tion, to enable correct alignment of the abutting ends | 
of the tubes to be obtained and this adjustment can be 
made while the tubes are clamped in position. This 


slide is also adjustable to enable the gap between 
the main contacts to be set to suit tubes of different 
diameters. 








ANNUALS AND REFERENCE BOOKS. 


Electrician Annual Tables of Electricity Undertakings. 
—In the forty-seventh edition of T'he Electrician Annual 
Tables of Electricity Undertakings, which has recently 
been published by Messrs. Benn Brothers, Limited, 
154, Fleet-street, London, E.C.4, a gallant attempt is 
made to bring the grid into a scheme of things, which 
has existed in its present form for many years. The 
selected stations and their owners in each area are 
published, and details of the tariff applicable in that 
area, when it has been issued, is also given. Further, 
a map showing the runs of the transmission lines of 
the Central Electricity Board is included, though the 
utility of this is not a little reduced by the necessary 
smallness of the scale. It might not have been out 
of place to give some data regarding the lengths of 
transmission lines and sub-station capacity in use in 
each area of this great system. In fact, there are 
many ways in which the tables might be reconstructed 
to bring them into line with the new conditions, though 
these might not commend themselves to the publishers 
on the score of expense. As regards the tables generally, 
there is not much to be said, as they are so well known, 
and their utility has long ago been fully proved. The 
mission of the London Power Company is still rather 
obscured by its position in Table A, and this might 
well be altered in future editions. Where an under- 
taking supplies both alternating and direct current, 
the districts to which these apply are shown, and it is 
interesting to note an increase in the number of areas 
where controlled frequency is in existence. 








Tue Royvat AERONAUTICAL Socrery.—At a recent 
meeting, the Council of the Royal Aeronautical Society 
elected Lt.-Col. J. T. C. Moore-Brabazon to be president 
and Sir John D. Siddeley and Mr. H. E. Wimperis to be 
vice-presidents of the Society for the year commencing 
October, 1934. The Council also announced that the 
Simms Gold Medal had been awarded to Sir Gilbert T. 
Walker, the Taylor Gold Medal to Mr. A. Plesman, the 
Wakefield Gold Medal to Mr. J. de la Cierva, the Busk 
Memorial Prize to Mr. A. V. Stephens, and the Pilcher 
Memorial Prize to Mr. W. H. Lewis. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at May 14, 
1934, there were approximately 10,187,000 insured per- 
sons aged from 16 to 64 in employment in Great Britain. 
This was 47,000 more than at April 23 and 570,000 
more than at May 22, 1933. The improvement in 
employment between April 23 and May 14 affected 
most of the principal industries. Those in which 
it was most marked included building and public- 
works contracting, engineering and ironfounding, ship- 
building, and ship-repairing, the cotton industry, 
tailoring, road transport, the distributive trades, and 
hotel and boarding-house service. Employment showed 
a further decline, however, in the coal-mining industry 
(due mainly to temporary stoppages at a number of 
collieries in Yorkshire), and in the wool textile industry. 
There was also some decline in dock and harbour 
“ervice, 

At May 14, 1934, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,658,677 wholly unemployed, 341,028 
temporarily stopped, and 90,676 normally in casual 
employment, making a total of 2,090,381. This was 
57,814 less than the number on the registers at April 23, 
1934, and 492,498 less than a year before. The total 
comprised 1,706,797 men, 52,560 boys, 289,664 women, 
ind 41,360 girls. _. 

Of the persons on the registers at May 14, 1934, 
about 42 per cent. were applying for insurance benefit 
und about 44 per cent. for transitional payments, while 
about 14 per cent. were uninsured or were for other 
reasons not entitled to benefit or transitional payments. 


Between April 23 and May 14, the numbers on the 
registers decreased by 11,185 in the London area, 
8,494 in the South-Eastern area, 6,993 in the South 
Western area, 6,154 in the Midlands, 16,945 in the 
North-Western area, 9,160 in Scotland, and 9,034 in 
Wales. There was an increase of 10,151 in the North- 
Eastern area, 


At a meeting in London on Thursday last week, 
representatives of the four group railway companies 
discussed with representatives of the National Union 
of Railwaymen, the Railway Clerks’ Association and 
the Associated Society of Locomotive Engineers and 
Firemen, the claims submitted by the unions for the 
discontinuance of the percentage deduction in salaries 
and wages made under the National Wage Board 
decision of March, 1931, as well as certain other claims. 
After a full exchange of views, the representatives of 
the unions agreed to report to their principals. The 
companies intimated that they were not in a position 
to concede the restoration of the cuts at present, and a 
general discussion arose in regard to other claims put 
forward by the unions, involving rates for overtime, 
night-shift work and Sunday duty, the reductions in 
the rates of which had seriously affected the men’s 
earnings. 


The annual conference of the National Union of 
General and Municipal Workers unanimously adopted 
a resolution, moved by Mr. Dukes on behalf of the 
executive committee, calling upon the Trades Union 
Congress general council to take steps to secure such 
an amendment of the Truck Acts as will make it 
illegal for employers to impose, as a condition of 
service, membership of company friendly societies, 
insurance schemes and sports’ clubs. The “ benefits ” 
derived from schemes of the character indicated were 
described in the resolution as “ deferred wages,” the 
object of which was “to influence wage negotiations 
and the right of free association by the workers.” 
Speaking in support of the resolution, Mr. Dukes 
declared that to-day limitations were being built up 
around the workman designed to tie him to his job and 
make it difficult for him to end his contract in support 
of a wages application. 


At the end of April, 20,203 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
‘signing the books,” compared with 21,241 a month 
earlier. The number of members in receipt of super- 
annuation benefit decreased during April from 2,265 
to 2,250, and the number in receipt of sick benefit 
increased from 780 to 789. In March—which had to 
bear five weeks’ outlays—the expenses were 3,713. 18s.; 
in April they amounted to 3,074/. 15s, 8d. There was a 
net increase of 82 in the membership. 


Mr. Hill, in his Monthly Report, mentions that 
the question of hours and overtime is still being 
pressed forward. The Ministry of Labour has been 
invited, he says, “ (a) to institute a survey throughout 
industry as a whole, in order to find out how far over- 
time is being worked ; (6) to make monthly returns of 


overtime to the Ministry of Labour obligatory ; (c) to 
tighten up in legislation the clause allowing ‘‘ emer- 
gency” work; (d) to pass a Bill reducing hours of 
labour, and to include therein a limitation of excess 
hours; (e) to support the principles to be embodied 
in the Bill that the Trades Union Congress directed to 
be drafted. This Bill proposes strictly to limit overtime 
to cases of accident, or urgent plant repairs in order 
that the ordinary working of undertakings may not be 
seriously interfered with. And no overtime is to be 
worked “if the work can be done by shift work or 
during normal working hours.” 


An interesting decision on a claim for unemployment 
benefit has just been given by the Caerphilly Court of 
Referees. The case concerned a rider employed at a 
colliery in Bedwas, who had protested against a deduc- 
tion from his wages in respect of a contribution to the 
South Wales Miners’ Industrial Union. For several 
years the man had been a member of the South Wales 
Miners’ Federation, and he was not told, it was stated, 
on signing on at Bedwas, that membership of any par- 
ticular union was a condition of his employment. As 
he was not prepared to pay contributions to the South 
Wales Miners’ Industrial Union he was given notice 
to leave. The decision of the Court of Referees was as 
follows :—‘* The requirement of the colliery company 
that the claimant should belong to the South Wales 
Miners’ Industrial Union, there being no universal 
agreement on the subject in the industry, was a circum- 
stance which the claimant was entitled to regard as 
rendering the employment unsuitable, and accordingly 
misconduct has not been established.” 


Addressing the annual conference of the National 
Union of Textile Workers, Mr. Clement Naylor, the 
president, alluded to the recent discussions on wages 
and working conditions between the Wool Textile 
Employers’ Council and representatives of the trade 
unions. It was not, he said, until the Minister of 
Labour intervened that the employers showed any 
disposition to meet the unions. The evidence sub- 
mitted to the Minister showed an appalling state of 
affairs. In the poorly-organised factories, married 
men were being employed at wages between 25s. and 
38s. a week, and married women as low as 15s. a week. 
In the heavy woollen district, men were called on to 
work 70 hours a week. In some cases men were 
actually starting at 7 a.m. on Friday, working through 
Friday night and until noon on Saturday. It was 
shown that over 200 firms were working women and 
young persons 55 hours a week. It was not surprising 
that the Minister asked the employers to meet the 
trade union representatives. 


The official organ of the American International 
Association of Machinists states that Comptroller- 
General McCarl has ruled that under President 
Roosevelt’s recent executive order, all sellers and 
manufacturers tendering for Government contracts 
must file certificates of compliance with their respective 
codes before their offers can be considered. In a ruling 
given prior to the President’s order, the Comptroller- 
General had disallowed General Johnson’s claim that 
code-signing was a pre-requisite to tendering for 
Government contracts. The view expressed by him 
then was that it was not the intention of the Act to 
require such affirmation to a code, but when a con- 
tractor accepted a contract he must abide by the code 
of his industry. In the new ruling, he takes the 
position that the President’s order has the force of 
law, and while “ signing of codes ”’ is still not necessary, 
tenderers for business involving direct or indirect expen- 
diture of Federal funds must file affirmative certificates 
of compliance. This ruling, the writer adds, also 
disposes of the question whether the President’s order 
conflicts with the Federal statute governing the letting 
of contracts to the lowest responsible bidders. A 
certificate of compliance is made a necessary factor in 
determining a lowest responsible tender. 


The weekly organ of the International Labour Office 
at Geneva, quoting Arbeit und Arbeitslosigkeit, states 
that according to the latest report of the German 
National Institution for Employment Exchanges and 
Unemployment Insurance, the number of unemployed 
persons registered at the employment exchanges fell 
during the month of March, 1934, from 3,373,000 to 
2,799,000, a decrease of about 574,000. Since the 
summer of 1929, no such considerable reduction has 
taken place in the course of a single month. Of the 
2,799,000 unemployed persons registered at the end of 
March, 2,144,000 were receiving unemployment benefit 
or relief; of these, 249,480 were drawing unemploy- 
}ment insurance benefit, 910,845 emergency relief, and 
| 984,000 local relief. During March, there was a reduc- 
| tion of 169,000 in those drawing insurance benefit, 
| 172,000 in those drawing emergency relief, and 208,000 











in those receiving local relief. These figures indicate 
that, in accordance with the instructions issued, the 
employment exchanges are seeking to give preferenc 
to persons who have been unemployed for long periods 


The improvement of the labour market is largely du: 
to the building industry, which is receiving Govern 
ment subsidies, but in which there has also been a 
resumption of purely private activity. Among th: 
open-air industries, agriculture has absorbed the largest 
proportion of unemployed persons. The metal indus 
try, which had been severely affected by the depression, 
has also revived. In the textile industry, the improv: 
ment has continued owing to spring orders and thy 
extensive requirements which have still to be met 
In women’s occupations, there is a marked demand fv 
domestic servants and for employees in restaurants, et. 





The International Federation of Wood Worke: 
and the International Federation of Building Worker: 
have amalgamated. Under the approved scheme, « 
general congress of the amalgamated Federation will 
be held every three years, and will be immediatel, 
preceded by separate trade conferences of building 
workers and wood workers at the same place as th« 
congress itself. Until the next international congress, 
which is to be held in three years’ time, the executiv: 
committees of the two Internationals, each consisting 
of six voting members, will together constitute th: 
executive council of the amalgamated Federation. I 
is proposed that steps shall be taken at the congress 
when held, to secure adequate representation per 
country and industry ; so far as possible, the principk 
of parity between the two industries wiil be maintained. 
It is also provided that business arising between 
meetings of the executive council shall be dealt with 
by a small management committee. The amalgamated 
International Federation comprises 58 organisations 
in 27 countries, with an approximate membership of 
850,000. The new title of the organisation is ** Inter 
national Federation of Building and Wood Workers,” 
and the headquarters are in Amsterdam. 


Social legislation and factory inspection were 
amongst the subjects discussed by a conference of 
factory inspectors held recently at Riga. Representa 
tives were present from Estonia, Latvia and Lithuania. 
Mr. Kula, a Latvian inspector, expressed the opinion 
that industrial disputes received too much attention 
from factory inspectors, who were thus prevented from 
devoting themselves, as they should, to the task of 
protecting the health and safety of the workers. A 
report submitted by Mr. Sostakas, chief inspector 
of factories in Lithuania, proposed the establishment, 
in the three Baltic countries, of arbitration boards 
under the chairmanship of factory inspectors. Th: 
idea was adversely criticised by Mr. Roze, the head 
of the Latvian Department of Labour and Social 
Insurance, and Mr. Sonin, the chief of the Division of 
Labour and Social Insurance in the Estonian Ministry 
of Education and Social Welfare, who urged that th« 
task of the factory inspectors was to see that labour 
legislation was observed, and that the inspection 
services should not interfere in economic disputes. 

Industrial and Labour Information states that in 
view of the serious effects of the depression on th« 
glass industry, the Czechoslovak Government hav 
issued a legislative Decree, embodying the terms of 
an agreement between the employers’ and workers 
organisations in regard to the control of glass production. 
The Decree provides that a permit issued by the Minis 
try of Commerce, with the approval of the Ministries 
of Social Welfare and the Interior, must in future be 
obtained by any manufacturer who wishes to establish 
a factory for the production of glass or the finishing 
of glass products, or to enlarge such a factory or re-open 
any factory which has been closed down for mor 
than three years. A similar permit will be required 
for the production of varieties of glass not hitherto 
produced in the works of the applicant. The permit 
may be granted or refused according to the conditions 
of production and marketing. 


The Decree establishes a joint committee of employers 
and workers’ representatives, for the purpose of suppl) 
ing the Ministries concerned with information as | 
these conditions and the extent of activity and unen 
ployment in the glass industry. The chairman of thi 
committee will be a representative of the Ministry 0! 
Commerce, and a representative of the Ministry of Socia! 
Welfare will be present at its meetings. It is reported 
that a certain improvement has occurred in the glas- 
industry. This is said to be partly due to the Decree, 
which has established uniform conditions of production 
and given an impetus to the formation of a glass-war 
cartel. Several factories which had been closed re 
opened before the date for applying for permits. 
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THE ELASTICITY, DEFLECTION AND 
RESILIENCE OF CAST IRON.* 
By J. G. Pearce, M.Sc. 

SEVERAL physical determinations on cast-iron involve 
the measurement of extension or deflection under 
load—for example, the transverse strength and the 
modulus of elasticity. Cast-irons do not yield a linear 
relation between the load and either the elongation 
or the deflection, and in the majority of cases the curva- 
ture towards the strain axis begins at the origin. For 
the purposes of the present discussion it is unnecessary 
to enter into the controversial issue as to whether truly 
elastic materials can exhibit a relationship other than 
linear, as is embodied in Hooke’s Law, or whether 
departure even in the slightest degree from the straight 
line indicates plastic distortion or set. Some plastic 
distortion under load is characteristic of even the most 
elastic materials, and some return to the original con- 
dition of the most inelastic. Although cast-iron is 
commonly regarded as a relatively brittle material, 
the range of irons now commercially made exhibits, 
in fact, a wide variety of properties between the ex- 
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tremes of brittleness (rigidity) and toughness (ductility) 
available, enabling a much wider range of service 
requirements to be met. 

Deflection.—The elongation of cast-iron 
tensile, or compression under compressive, 
are seldom taken, but the deflection is invariably 
recorded in the commonly used transverse test. Specifi- 
cations frequently embody, along with the breaking 
load, a minimum deflection, usually fixed empirically 
on a basis of experience or trial. It is generally 
considered that the breaking load gives an indication 
of the strength, and deflection of toughness. There 
is, however, among metallurgists and engineers much 
uncertainty about the deflection figure. It differs 
little between bars of different shapes and sizes, and 
between irons of various qualities. Good irons and 
mediocre irons alike may have both high and low 
deflections. The effect of composition variations, 
illoy additions, heat treatment, pre-stressing and other 
treatment is uncertain. The most obvious variation 
in deflection follows on changes in the transverse span 

the distance between supports—which, of course, 
is invariably specified. The specification of transverse 
deflection, in fact, is not at present of any particular 
mechanical or metallurgical significance; it mainly 
ensures regularity and uniformity of product. 

A few years ago, the author adopted a method which 
yields more information than is usually derived from 
the transverse test as ordinarily conducted. It 
very important to make the best use of this test, 
is it is virtually the only one which can be applied 
to any section that can be cast, and the strength alters 
ippreciably with the section. The total deflection 
it fracture in cast iron is made up of two components, 
the elastic deflection, which disappears when the load 
s removed, and the plastic deflection, or permanent 
set, which remains after the removal of the load. In 
rdinary cast-irons the deflection is predominantly 
elastic, being usually some 80 per cent. of the total 
deflection, and is comparable in magnitude with the 
letlection given by steels. The development in recent 
vears of ferritic and austenitic cast irons, as well as 


under 


stress 


1s 


the advance in the production of high-duty pearlitic | 


irons, plain and alloyed, has brought about material 
modifications in the deflection figure, and has neces- 
sitated new criteria by which cast-iron must be judged. 


* Communication from the British Cast Iron Research 
Association, read before the Iron and Steel Institute on 
Thursday, May 31, 1934. Abridged. 





In the results described in this paper, unless other- 
wise specified, all transverse tests have been taken 
on skin-machined bars, which give figures less erratic, 
because less liable to notch effects, than unmachined 
bars. The deflection is given in mils (thousands of 
an inch) on an 18-in. span (15 diameters on a standard 
1-2-in. diameter bar), unless otherwise stated. All 
transverse and tensile tests are made in accordance 
with B.S.I. Specification 321/1928. Experience has 
shown that the material on either side of a transverse 
break can be used for further tests without risk, and 
that, on the same material, straight transverse tests 
give results concordant with those of tests involving 
the removal and restoration of a gradually increasing 
load. The time factor in plastic deflection readings 
is not at present considered, but, in general, tests 
were taken at uniform loading rates. 

Curve O A, Fig. 1, on this page, represents the usual 
type of relationship between the load and the deflection 
in transverse of a high-quality iron. If at a suitable 
small load, say, 0-1 ton, the total deflection is noted 


and the fatigue test cannot yet be conducted as a 
routine test. The repeated-blow test is a compromise 
which, for laboratory purposes, has certain advantages 
and which is inserted in view of the bearing of the 
energy of rupture, discussed below, on the impact 
strength. While Fig. 1 represents a_ high-quality 
iron (No. 1), the results shown are characteristic of 
its class. Fig. 2 shows similar curves for a ferritic 
iron of somewhat brittle character (No. 2), Fig. 3 
an ordinary quality engineering iron (No. 3), and Fig. 4 
a relatively ductile iron of the new austenitic type 
(No. 4), which has a definite elongation in the cold state 

The deflections, elastic, plastic and total, of com- 
mercially available irons will, in general, fall between 
the extremes represented by Figs. 2 and 4, and irons 
of similar total deflections may have differing ratios 
of the two components. A rigid iron has a low set, 
and approaches more nearly to the truly elastic con- 
dition, while a ductile iron has a high set. Raising 
the set naturally increases the elastic deflection. 

The load /elastic-deflection line is straight, irrespective 


and the load removed, a small deflection remaining, | of the size or shape of the bar, or the span, or whether 


the permanent set for that load, can be observed. 


I¢ | the bar is machined or not, or of the shape after machin- 
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@s07.8) SENG r material, for instance, in round 
Bi oe o-1 bars, square bars, round machined 
| this is repeated for a gradually from square, rectangular bars 
increasing load, the curve O B | tested vertically and horizontally, 
can be drawn, connecting the load , T-bars machined from the 





and the permanent set, as well 
as O A, connecting the load and 

the total deflection. The difference at each load | 
between the total deflection and the permanent set | 
is the elastic deflection for that load, and is shown by | 
the curve OC. The author has found that in the 
course of several hundred tests, for a wide variety of 
irons and shapes and sizes of bar, the line O C is generally | 
straight. In a small number of cases the line bends | 
slightly towards the deflection axis, but for practical | 
purposes it can be regarded as straight. A number | 
of tests on tensile pieces with an extensometer taken | 
in a similar way, show a similar slight curve, but | 
further consideration of these results is deferred. The 
elastic deflection line does not always pass through the | 
origin, but is usually close to it. 

The point of the arrow on the curve O A indicates 
the load and total deflection at fracture. The per- 
manent set corresponding to the load at this point 
cannot, of course, be observed directly, but can be 
determined by a very simple construction. If C} 
represents the last point obtained on the elastic deflec- | 
tion line OC, OC is continued to cut AY in P. If 
Y P be regarded as the elastic deflection corresponding | 
to the breaking load O Y, then A P represents the per- | 
manent set. YQ is marked off equal to AP, and 
BQ completes OB to represent OQ, the load-set 
curve to fracture, just as OP represents the load 
elastic-deflection curve to fracture. If the iron breaks 
very close to the previous load and set reading, as 
in Figs. 2 and 4, above, the construction 
necessary. It is not necessary to draw OA or OQ, 
for in most cases it suffices to draw the elastic deflection 
line O P, any point on which, of course, bears a linear 
relation to the applied load. 

The curves O A, O P and O Q were actually obtained 
for a high-quality pearlite iron of the modern inoculated 
type, the analysis of which is given, with those of other 
irons referred to in this paper, in Table I. Some mechan- 
ical properties of these irons are given in Table II, page 
636. For these the transverse rupture stress is calculated 
from the usual beam formula for the rupture modulus, 
as recommended by the author in a previous paper.* 
The impact test is a repeated-blow test of the Stanton | 
|type with a rounded notch, the energy input of each 
| blow being 0-48 ft.-lb. The single-blow impact test, 


| notehed or unnotched, is not suited to cast-iron, 


not | 
| 
| 
| 


18 





tow 


* See ENGINEERING, vol. cxxvi, page 603 (1928). 
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| the product W L is constant, and if the 


and 
rectangular. Annealing the bar 
; at, say, 400 deg. C. or 500 deg. C. 
ior, say, 5 hours or 8 hours, makes little difference to 
the set and deflection at fracture. While internal 
stresses may be removed, annealing cannot heal or 
close the graphite cavities, and, indeed, annealing which 


150 
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|results in a structural break-down of pearlite and 


cementite to ferrite will thicken up the graphite. 
Deflection and Span.—In an ideal elastic beam the 
stress f is given by the usual beam formula WL/4Z, 
and the deflection D within the elastic limit by 
WL?*/48 E I, where W is the load, L the span, E Young’s 
modulus, and I and Z are the moment of inertia and 
the modulus of the section. Under these conditions 


TaBLe I.—Chemical Analyses. 





Jron rc, C.c. | Si. Mn. | 38. P. Other 
No Per Per | Per Per | Per | Per | Elements 
“ "| cent. | cent. | cent. | cent. | cent. | cent. | Per cent. 
v ' : 4 i ' 
| | | 
1 2-70 | 1-01 | 1 0-98 | 0-13 | 0-16 Ni 0-95 
2 2-59 | 0-02 | 5- 0-91 | 0-10 | 0-05 
3 | 3-21 1:75 | 0-63 | 0-11 | 0-99 
4 | 1-89 | | 5-68 | 0-94 [= 1 - 
6and9 | 3-50 0-84 | 0-36 | 0-07 | 0-15 Ni 0-98 
7 | 1°57 | 0-78 | 0-22 | 0-09 | 0-16 | 0-08 
SA 0-76 | 0-68 | 4-42 , 0-10 | 0-06 | 0-05 
8B 0-88 | 0-665 | 0-62 | 6-10 | 0-06 | 0-05 


span L increase 
the load W decreases, and vice versa. In the case of 
cast-iron beams, the author has previously shown 
that the transverse rupture stress at fracture is not 
constant for beams otherwise similar but of varying 


span. It increases as the span diminishes and _ vice 
versa. Thus, iron No. 3, referred to in Fig. 3, when 
tested at 1{8-in. and 12-in. spans, respectively, in 
the ratio 3:2, broke at loads of 0-825 and 1-38 





9 


tons, respectively, in the ratio 2: 3-35, the products 
being as 2:2-2. For practical purposes the change 
in the rupture stress for small changes in span can be 
ignored, but the results for one span cannot without 
error be converted to those for a span materially 
different. For small changes, WL can be regarded 
as constant. The elastic deflection in an ideal beam 
is directly proportional to the square of the span. If 
the span is doubled the deflection is quadruvled. [n 
a transverse test the formule cease to be valid since 
the elestic limit is passed. The deflections found in 
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practice 
formula. 
Deflection and Size and Shape of Bar. 


seldom approach that anticipated from the 


The deflection 


ENGINEERING. 


[JUNE I, 1934. 








elastic materials as malleable cast-irons, give per- 
manent sets at low loads which interfere with the 
tangent method, and the same appears to be true of 


of an ideal elastic beam is inversely proportional to| steels. These objections do not apply to the use of the 
rasie Il MECHANICAL PROPERTIES. 
Tensile Transverse Total Elastic Brinell 
at rt ws 
~ ‘a Strength. Strength Deflection wile Deflection Hardness —_ oe 
Tons per aq. in Tons per sq. in Mils . Mils 3000/10/30 ) _ 
1 8-7 50-0 i653 ao 273 277 2,886 
13-4 125 12 113 210 38 
md 5 14-0 18-6 200 46 163 211 495 
4 20-0 a0) 700 120 139 3.923 
7 20-4 6-8 1.163 1,042 l?1 156 
SA 65°5 S47 797 1) 143 
SB 0-5 478 443 4 137 


the cube of the depth in a rectangular, and as the 
fourth power of the diameter in a round beam Differ 
nees in shape which do not modify the depth make 


little difference to the deflection Thus, a l-in. square 
bar gave a total deflection at fracture of 270 mils 
ind a set of 60 mils. A round bar machined from a 


fracture 
respect to 


total deflection at 
With 


rave t 


and a set of 60 


similar square bar 


of 285 mils mils 


hange in depth or diameter, in practice the change 
in the deflection at fracture does not approach that 
inticipated from theoretical considerations. There 
is, however, no doubt that the deflection increases as 
the size of the bar diminishes. There is a practical 
limit for this, for below a certain diameter the bar 


ceases to be grey and its behaviour is not considered 
further here. The actual deflections of a 
bars (iron No. 6) of varying diameters is 
lable V for a spin, 18 in The 
the transverse rupture stress is 


series of 
given in 
constant change in 
tlso piven. Fig. 6 
curves are the 
bars of the 


While the set 


shows the changes These 


deflections on a series of same 


varying in diameter is not constant, the 


elastic deflection shows a smooth curve. Over a 
limiting diameter there is little or no change in the 
deflection figure 

Vodulus of Elasticity Young’s modulus is notori 


ously difficult to determine for cast-iron. In most load 


deflection or load-extension curves it is generally 
Taste \ 
Transvers 
Diameter Set S Elasti Total Ruptur 
in Detlectior Deflection Stress 
In Mils E, Mils D, Mil Tons per sq 
n 
0-87 146 a5 44l mo 
1 2 rie Mo Ma “Oo 4 
l 101 144 245 26-3 
11S lil 22H =3°8 
o.7 lo” RN 100 21-7 


assumed that the first portion of the curve is straight, 
and a tangent is drawn on the assumption that the 
point at which the leaves the tangent marks the 
beginning of permanent set. Unfortunately, in many 
cast-irons no part of the curve is straight and this pro 


curve 


cedure leads to results which are only of approximate 
value \ tangent drawn to the curve at the origin 
ilso yields a result of only limited value These diffi 


culties have led to various methods of procedure. In | 


the United States the 
is often calculated, using in the 
formula, E WL* 48DI1, 
shown above, this value contains a very varving plastic 


modulus 
mentioned beam 


so-called * ultimate ” 


above 


component, and such a calculation is nearest the truth 


for very rigid irons An alternative is to caleulate E 
from the total deflection at an arbitrarily chosen 
fraction of the breaking load, one-quarter, or one-half, 
which is equivalent to assuming that the load-deflection 
curve is straight up to this load. If the chosen value 
be regarded as the working stress, the result becomes 
the so-called secant modulus. The proposal has been 
made in France that, instead of imposing a mimimum 
deflection at fracture, transverse test specifications 
should call for a maximum deflection at a specified load 


within the breaking load, which is ¢ quivalent to restrict 
ing the permanent set 


Another 


serious objection to the conventional 
method of drawing a tangent to the curve arises from 
the fact that even where the first part of the curve 
is virtually straight, the readings contain some per 
manent set, and hence the fundamental 


tssumption 
conditions are 
method described 
and plastic 


that the deflections under thes« 
is violated. In the 
separating the elastic 
be noted, for instance, 
deflection curve 
detiection curve, 
even at low 

18, therefore, 


wholly 
clastic above for 
detlections, it will 
in Figs. | to 4, that the elastic 
is never tangential to the load total 
since there is a small permanent set 
loads. The method of drawing a tangent 
not capable of giving accurate results 
It will be shown below that irons so closely approaching 


D being the total deflection. As | 


loci of | 


material 


elastic deflection at fracture, and it is suggested that this 


basis be used in elastic modulus calculations for cast- 
iron, 
Table VI gives for the irons represented in Figs. 1 


to 4, the elastic modulus in millions of pounds per square 
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inch, based on the elastic deflection at fracture, and also 
the “ ultimate modulus based on the total deflection 


at fracture. The less permanent set the iron has, of 
course, the smaller is the difference, but a modern 
rante VI. 
E. Lh, pers n. | B. Lb. per sq. in i. Lb. per sq. in. 
Iron 107 107 10-6, 
No Elastic Total Tangent 


Detlection Detlection 


l 19-6 15-1 

2 10-7 0-65 

; 18-0 14-0 

1 15-6 3-18 

7 23-2 19-6 
RA 0-5 11-5 
Sb 22-5 7-7 


ductile iron (such as No. 4) shows a great difference, and 
an ordinary iron one of over 20 per cent. The tangent 


|method cannot be used where the initial part of the 


curve is not straight 

The use of the elastic deflection at fracture appears 
to have a good deal of justification, and to offer a more 
rational basis for calculation than alternatives hitherto 


used. The comparison of different irons becomes much 
more practicable. The elastic deflection at fracture 
can, in fact, be regarded in cast-iron as comparable 


with the yield in the case of steels and wrought iron, 
to guard against reaching which a suitable factor of 
safety is used in engineering design. 
Malleable iron, blackheart or 
product which has 
mediate between those 


cast whiteheart, is a 
properties inter- 


cast-irons and the steels. 


cast elongation 


of the 


The latter are graphite-free, the irons contain flake 
graphite, while the malleable irons contain nodular 
graphite, so-called temper carbon. Fig. 7, on this pag 
shows the load-deflection curves for a whiteheart malk 
able iron (No. 7), 0-8 in. in diameter, tested at 12-ir 
centres. The metal in the cast state, before anneal! 
ing, would behave in this test like a very brittle stee! 
without set and with a low breaking load. The elastic 
deflection line is again straight, and there is consider 
able plastic distortion even at low loads. The first 
part of the curve is straight to a load of 0-4 ton, th 
deflection at this load giving the tangent value of F 
This, with the elastic deflection value, is given i 
Table VI. A laboratory-made whiteheart malleab): 
iron marked 8A, yielded similar curves. A portion ot 
the same metal was treated while molten with a ladk 
graphitiser and annealed at the same time (No. 8B 
This has had the effect of changing the pearlite, ferrite, 
temper carbon structure of the malleable iron int: 
pearlite and fine flake graphite. It was observed that 
the change in the form of the graphite had not affected 
the slope of the elastic deflection curve. The total 
deflection, however, increased more rapidly and was 
greater at all loads in 8B, which suggests that the set 
is due to a crushing effect at the cavities themselves. 
The principal effect, however, is a marked reduction 
in the breaking load, which, of course, materially re 
duces E, but which is nevertheless higher than in th: 
best grey irons, as in Fig. 1. This has been confirmed 
in another way. By a process of graphite refinement 
it has been possible to reduce the size of the individual 
flakes in high-carbon grey iron without change in the 
normal elements present. The effect of this, in general, 
is to increase the breaking load. The deflection is not 
greatly changed, but more results are required before a 
definite conclusion can be reached as to whether it is 
increased or decreased. The refinement of graphite 
brings about a marked increase in E by virtue of the 
increased breaking load. There is ground for believing, 
| therefore, that the reduction in size and quantity of 
the graphite increases the modulus of elasticity E 


Taste VIII. 


Breaking Elastic Energy of 


Iron Ne Load. Resilience. Rupture 
Tons In.-Tons In.-Tons 

1 1-59 0-22 0-32 

Ly 0-71 0-04 0-05 

3 0-85 0-08 0-12 

4 1-20 0-11 0-34 


throughout the whole range of cast-irons. It is necessary 
that E be determined on a standard bar, for, like the 
transverse rupture stress, it increases as the size of bar 
being tested falls. 

Resilience.—The calculation of E based on _ the 
breaking load and elastic deflection at fracture serves 
as a criterion for irons with respect to the elastic pro- 
perties. The elastic deflection, however, varies so 
little that the value is governed mainly by the breaking 
load. In general, a brittle iron will be found to have a 
low permanent set and a tough iron a high permanent 
set. Measurements analogous to those of resilience, 
based essentially on the product of the breaking load 
and deflection, offer a convenient means of differentiat 
ing between tough and brittle irons. The area under 
the elastic deflection line may be regarded as the elastic 
resilience, representing the work done to the point of 
fracture, measured by one-half the product of the 
breaking load and elastic deflection. The area under the 
total deflection curve may be regarded as the energy of 
rupture, the total work done in breaking the bar. It is 
best determined by a planimeter. If the load be 
released short of fracture, the part of the work don 
represented by elastic strain, termed elastic resilience, 
is recovered, while the remaining part of the energy 
of rupture is represented by work done in plastic 
distortion, and is irrecoverable. Table VIII gives for 
some of the irons described the elastic resilience and 
energy of rupture values. The total deflection, elastic 
deflection, and permanent set, in mils., are as given In 
Table II, with the exception of iron No. 3. In this casé 
the total deflection is 247 mils., the permanent set 
55 mils., and the elastic deflection, 180 mils. The 
energy of rupture succeeds in placing these irons 
approximately in their order of toughness. For pur 
poses of the calculation, the scales used in the diagrams 


are used. A relation might be expected to exist 
between the resilience measurement and the impact 
strength. At this stage no relationship is suggested 


with the particular impact test used, but the provision 
of further data should enable such a relation to be 
evolved. The energy of a dynamic blow is dissipated 
in various ways other than in fracturing the test- pie« 

and is, consequently, in excess of the energy expended 
in static fracture. 

Much work has been done during the past few yea! 
on the establishment of more satisfactory criteria for th: 
evaluation of the properties of cast-iron. Comparisor 
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between work done abroad and that done in this 
country is difficult because of the necessity for working 
internationally on a standard bar, not yet achieved, 
ilthough very satisfactory progress towards this is 
being made. Reference to some American work has 
ilready been made. In Germany, Thum and Ude 
propose that the transverse rupture stress be divided 
by the total deflection at fracture, and suggest that the 
value so obtained can be correlated with the graphite 
structure. Meyersberg proposes the use of the recipro- 
cal value of the total deflection divided by the rupture 
This value multiplied by 100 he calls the bend- 
ing number, and the product of the bending number 
ind tensile strength the bending product. Tensile 
strengths are plotted against the bending number. 
In this country useful work has been done by Vivian 

1 drawing attention to the inadequacy of Hooke’s Law 
is a basis for dealing with structural materials like 
castings, and to the possibility of reconciling, by proper 
theoretical consideration, such apparent inconsistencies 
the difference between tensile and transverse 
strengths. 

Since the total deflection comprises the two com- 
ponents, elastic and plastic deflection, each of which 
plays its part in determining the behaviour of the 
metal under stress, it seems essential that new criteria 
should treat these components separately. Furthermore, 
bearing in mind the nature of the material, by suitable 
adaptation of the principles of the strength of materials, 
such criteria can be evolved. The suggested procedure 
for determining the elastic and plastic deflections has 
the merit of simplicity, and offers no special difficulty 
in routine testing. The breaking load on a standard 


stress, 


Forster machine. Messrs. John Lumb & Co. developed 
the Simpson-Bradshaw, and Messrs. Redfearn Brothers. 
the Harrison machines. In 1906 the Schiller machine 
first appeared, applying the blow and blow principle. 

In 1906 the first Owens machines were installed 
in a factory at Trafford Park, Manchester, and were 
visited by glass-makers from all over the Continent. 
As a result of the stir produced, funds were raised on 
all sides, even by manufacturers who did not work 
the machines, to purchase the patent rights and hence 
|control the use of the machines. The Alloa Glass 
| Works later installed one of the 6-Arm Owens machines. 
During the war the call for production coupled with 
| the shortage of man-power in this country led to the 
|importation of the machines developed in America, 
| including the O'Neill, Miller, and Lynch. The Monish 
j}and Roirant machines came along at a later date. 
Turning to the window glass branch of the industry, 
Professor Turner showed that the changes in methods 
| had been phenomenal. In the production of electric 
|lamp bulbs, the Empire machine had not been used 
| extensively in Great Britain, the Westlake superseding it 
about 1919. 














THE MURPHY SCREWLESS SWIVEL. 

THE ordinary swivel, so widely used for crane hooks, 
ship’s derricks, boat falls and similar purposes, consists, 
}as is well known, of a stirrup through the boss of which 
the eve bolt carrying the shackle is passed. The eye- 
bolt shank is screwed and fitted with a nut and washer 
inside the stirrup. It this screwed shank that 
carries the whole load, and, apart from its intrinsic 


is 


bar is usually known approximately from experience. | 


he load can be applied in the ordinary way, to a value 


of, say, 75 per cent. of the expected breaking load, and | 
the deflection measured. The load can then be removed | 


ind the set observed. This procedure can then be 
repeated for loads of 80, 85, 90 per cent. and so on, 
until fracture. A sufficient number of points can then 
be obtained on the elastic deflection line to enable the 
proportions of these components in the total deflection 
it fracture to be determined. 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


Ar the annual general meeting of the Society of 


Glass Technology held in Sheffield on April 18, Mr. | 


G. V. Evers was re-elected President for the ensuing 
year, the Vice-Presidents, Members of Council, and 


honorary officers being also elected. 

An ordinary general meeting followed the annual 
general meeting. Two papers were presented 
follows : 


as 


B.A. The paper stated that in the determination of 


small quantities of iron in glasses, sands, &c., involving | 


essential that 
The an- 
small 


fusion with sodium carbonate, it 
this flux be as free as possible from iron. 
hydrous reagent procurable often contained 


was 


quantities of material rich in iron, and it was necessary 
to make an aqueous solution, filtering off this insoluble | 
In the subsequent crystallisation and de- | 


matter. 
hydration difficulties were met, and a new and better 
procedure was described. An aqueous solution of the 
commercial anhydrous carbonate was made, filtered, 
nd then treated warm with alcohol. After two alcoho! 
treatments the monohydrate was produced, and this 
could be readily converted to the anhydrous state 
it a temperature not above 250 deg. — 
iron present was removed by treating the filtered 


solution with KMnO, solution and a little ammonia, | 


ind alcohol. After filtering again, the solution was 
treated with alcohol, to produce the monohydrate 
which was then readily dried further. The method 
was applied to produce very rapidly the anhydrous 
from the crystalline form of the salt. , 

The second paper was “The Development of 
Mechanical Methods of Glass Manufacture in Europe,” 
hy Professor W. E. 8S. Turner. Introducing his subject, 


Professor Turner stated that the use of mechanical 


methods in the production of glassware dated back | 
The first real attempts at using | 
The inventions | 


nly to about 1859. 
machinery were made in this country. 

pioneers such as Ashley and Arnall, and of Wind- 
mill became almost at once, Yorkshire 
wing to the fore with the new methods. In two or 
three years from the first invention of Ashley, his 
machine was in use in Castleford. The engineer of the 
Ashley Bottle Company still lived in Knottingley. 


successes 


rhe blow and blow principle was definitely adopted in | 


Yorkshire for bottle production, thereby being in 
idvance of the Continent and America. In the early 
nineties, jar-making machines operated at Rylands 
Works and at Dewsbury, while in 1894 the Ashley 
itents were purchased by Messrs. Bagley and Canning- 
on Shaw. About the beginning of this century 
Messrs. Forsters installed a Boucher machine, which 
they modified and which became known later as the 


t 


“Note on the Preparation of Sodium Car- | 
bonate Free from Iron Oxide,” by Mr. W. H. Withey, | 


Any soluble | 
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| liability to fatigue failure, it is impossible to inspect 
| it without removing the nut which, as often as not, may 
| have seized. A new type of swivel in which no screwed 
| parts are used is shown in the above illustrations, 
Figs. 1 and 2. This is known as the “‘ Murphy Swivel ” 
and is made by Messrs. Harland and Wolff, Limited, 
North Woolwich, London, E. 16. The centre pin, as 
will be clear from Fig. 1, has a solid head which takes 
the load through a thrust bearing, and is formed with 
|an eye at the other end to take the shackle. The oil 
|holes and grease lubricator shown in this view are 
optional. The stirrup also differs markedly from the 
conventional design, for, as shown in Fig. 2, it has a 
tapered contour. This not only makes it stiffer but 
less likely to catch on obstructions. The projecting 
boss of the ordinary design has not this advantage, 
but cannot be made otherwise as the nut would then be 
inaccessible. The shackle of the Murphy swivel, again, 
has been designed to present no projecting part, the 
split pin being sunk in the eye. Complete examination 
of the swivel can be made by simply knocking out the 
jshackle pin, and no periodical heat treatment is 
required for the centre pin, as is the case with a screwed 
| pin. The shackle eye and the underside of the stirrup 
take up reversal of load, when the swivel strikes the 
ground for instance, and neither the centre pin nor the 
shackle is affected. 


| 
} 
| 
| 
| 
| 
| 
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SMOKELEss SOLID FUELS FoR OPEN GRATES.—A special 
summer conference will be held at 71, Eccleston-square, 
London, 8.W.1, on June 8, under the auspices of the 
National Smoke Abatement Society. The meeting will 
take the form of asymposium and discussions on smoke- 
less solid fuels and their use in open grates. The problem 
is to be discussed, not only from the technical point of 
view of the fuel producer, but also from the standpoint 
of the grate designer and the housewife. The develop- 
ment and marketing of smokeless solid fuels will also 
come under review. The conference will be under the 
presidency of Dr. H. A. Des Voeux and will be held from 
| 11 a.m. to 1 p.m., and from 2.30 to 4.30-5 p.m. Further 
particulars may be obtained from the general secretary 
| of the Society, 23, King-street, Manchester, 2 


upstream and downstream faces. 


THE DESIGN OF CONCRETE DAMS, 
WITH SPECIAL REFERENCE TO 
DETERIORATION DUE TO MOOR.- 
LAND WATER.* 

By W. T. Hatcrow, M.Inst.C.E., M.I.Mech.E. 
(Concluded from page 610.) 


Tue use of Portland cement concrete for the con- 
struction of dams has brought with it problems which 
have not yet been solved satisfactorily. One problem 
arises out of the considerable shrinkage of concrete 
when setting, due to the high temperatures resulting 
from the chemical] actions which take place during 
the process of setting, and the subsequent cooling 
of the mass. For reasons of economy concrete is 
usually placed in large masses and consequently 
it has not been possible to prevent cracks in the struc- 
ture; neither has it been possible to calculate the 
stresses set up in the mass of concrete due to the 
uneven temperatures. 

The second problem, following on the first, is that 
the cracks so formed, either vertically or horizontally, 
allow seepage of water through the structure, and if 
this water be of a soft nature, there is subsequent 
deterioration of the concrete. 

Fig. 7, page 638, shows a cross section of the Laggan 
dam which forms part of the Lochaber Water Power 
scheme, and which is now nearing completion. The dam 
is slightly curved in plan and is built of 7 to 1 Portland 
cement concrete with protection of 4 to 1 concrete on the 
The thickness of the 
facing on the upstream side varies from 2 ft. at crest 
level to 6 ft. at river bed level. Expansion joints are 
provided at intervals of about 45 ft. and each block 
was carried up independently as far as possible in 
order to allow it to cool down before the adjoining 
block was built. 





For the purpose of observing the changes of tempera- 
ture in the Laggan dam brought about by the setting 
land hardening of the cement, a group of distance 
| thermometers has been embedded in one of the blocks 

into which the dam is divided by the vertical expansion 

joints. The thermometers are of the electric resistance 
type, made by the Cambridge Instrument Company, 
Limited, and are connected to the recording instrument 
by heavily insulated cab-tyre sheathed copper cable. 
Seven thermometers are placed in a vertical plane at 
approximately the maximum section of the dam 
and their disposition is shown in Fig. 7. Two addi- 
tional thermometers are placed at 3 ft. from adjacent 
expansion joints. The concrete in this block of the dam 
was deposited at an average rate of 7 ft. (vertically) 
per week. The concreting of the block cn one side 
followed 14 days afterwards, whilst that on the other 
side had been deposited 12 months previously. 

As each thermometer was buried in the concrete, 
temperatures were read from it at hourly intervals 
for one day or until the peak temperature of setting 
was reached. Temperatures were then read every 
four hours for a fortnight and thereafter once daily. 
Graphs of these temperatures plotted against a time 
base show several marked characteristics (see Fig. 8). 
First, a very rapid rise towards a definite peak and a 
much less rapid fall. This fall is sharply arrested by 
the heat received from the succeeding deposit of 
concrete, and thereafter the temperature gradually 
rises to a new maximum at 6 to 8 weeks after the 
thermometer is covered. From this maximum the 
rate of fall of temperature is dependent upon the 
distance of the thermometer from the nearest free 
surface of concrete. 

The thermometer adjacent to the rock foundation 
shows an absolutely steady and almost uniform fall 
of temperature after the first week, the reason, no 
doubt, being that it is unaffected by the atmospheric 
temperature and that the rate of absorption of heat by 
the foundation is uniform. Independent thermometers 
(mercury, maximum and minimum type) inserted 
near the crest of the dam, in shafts in which water 
was kept so as just to submerge the bulb, show that 
the temperature of the concrete approaches very closely 
to the average atmospheric temperature at 14 to 15 
days after depositing. 

The difference in temperature between the concrete 
at the surface and in the heart of the block at 6 months 
after placing the thermometers was about 60 deg. Be 
from which it will be realised that the outer concrete 
must be under considerable tensile stress. This is 
proved by the appearance of cracks at the surface of 
the concrete. The date at which these cracks develop 
corresponds very closely with that of the maximum 
difference in temperature between the concrete in the 
heart of the dam and at the surface. This, again, 
corresponds with the date at which the concrete in the 
heart attains its second maximum temperature. In 
the case of one block this date was 4 to 5 weeks after 


* Paper read before the Institution of Water E 
at Birkenhead, on Wednesday, May 23, 1934. 
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depositing the concrete in the heart of the block 
The cracks spring local lines of weakness 
sudden in of the concrete or the 


from 


changes direction 


foundation, but if there is no such cause they appear 


to arise at intervals of about 16 ft. or multiples thereof 
Up till six months after depositing the concrete, 
the cracks had not penetrated as far as 6 ft. from the 
and it is improbable that they will extenc 
The central zone of the dam is subjec ted 
resulting from temperatur: 
these gradually reducing until 
of zero stress is reached. From this zone towards 
surface of the dam tensile stresses will gradually 
maximum at the surface. The 
temperature readings show that the zone of high tensil: 
onfined to the first few feet below the surface 
rete is able to take a per 
t developing tensile stresses, 
ind cracking is thus avoided Near the surface of the 
oncrete the temperature gradient is steep and develops 


surtace, 
much farther 
to 


compression stresses 


variation, stresses a 
zZOme 
the 

develop 


reaching a 


atresscs 1s ( 
It 


manent 


well known that con 


under slowly 




















rapidly rhe resulting stresses develop equally rapidly 
and the conerete cracks, since it has no time to flow 
Towards the inner part of the dam, however, the 
temperature gradient is flatter and develops more 
slowly and the conerete has, therefore, time to take a 
Fig. 7. LAGGAN DAM. CROSS SECTION. 
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set Temperature readings show that, proceeding 


from the outer surface of the dam towards the centre, 
for the first few feet 
For « xample , a certain set of 
readings showed a rise in temperature of 20 deg. between 


the temperature rises rapidly 
ind then more slowly. 


the surface and a point 3 ft.inwards. The rise, however, 


in the next 20 ft. was only another 20 deg. It can be 
shown that a temperature change of | deg. F. will 
produce a change of stress of approximately 13 Ib. 
per square inch, from which it follows that in the 


example given above the mean rate of chance of stress 


was *) Ib. per square inch per foot for the first 3 ft. 


but only 13 Ib. per square inch per foot for the next 
Nd ft While it is considered that these cracks do 
not seriously affect the stability of the dam, it is unsatis 
factory that structures should be built in which the 


tresses cannot be completely determined 
Considerable attention has been given by engineers 


in recent vears to the solving of the problem referred 


to above In this country it would appear to be 
improbable that the cost of labour will ever permit 
the use of masonry for the construction of dams and 
that concrete will almost invariably be used. One 
method of solving the problem would be to produce a 
cement having a low heat rise on setting and, at the 
same time, be less soluble in water than ordinary 
Portland cement. Considerable progress has already 


heen made i notably 


this direction in other countries, 


Sweden, Norway and the U.S.A in particular the 
Hoover Dam on the Colorado River and the Pine 
Canyon Dam in California 

In the case of the low heat cement used in America, 


there are no stipulations laid down in the specifications 
to its solubility Ame ican 
obtained a low heat cement 5y increasing the free lime 


manufacturers have 


8 
content. In practice, this cement was found to generate 
On 
vccount of the increase in free lime, it is possible that 
this new cement will standard 
Portland In Sweden, on the other hand, a 
cement has been placed on the market which is richer 
in dicalcium silicate than ordinary Portland 
cement, and, according to a report issued by the Swedish 
toyal Institute for Engineering Research, this new 
cement, compared with ordinary Portland cement, is 
less soluble in water, has an increased time of setting, 
and generates leas heat. If either of these cements 


17 per cent. less heat than the maximum specified 


be more soluble than 


cement 


Swedish 


proves satisfactory in practice this would appear to be 
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ot 
cements 


difficulty 
when the 


overcoming the 
available 


the simplest method 
4s no low heat 
construction of the Laggan dam 


were 


to use a cement more coarsely ground than ordinary 
Portland cement a residue of 1 per cent. 
to 3 per cent. on B.S. No. 170; 
coarsely ground cement increased the residue to 6 per 


which 


gives 


1 sieve of mesh 
cent. to dS per cent 


the time of setting by 


was about to be com- 
menced, it was decided, after consultation with experts, 
the 


result of this was to increase 
about 40 per cent., and, as far 


pletely watertight skin of non-corrosive metal which 
would be supported by concrete blocks. The lat 
Mr. C. S. Meik adopted this method in the case of 4 
cofferdam for a lock entrance to a dock. Interlocked 
steel sheet piles were driven to form the watertight 
medium and support was given by precast concrete 
blocks set dry behind the sheet piling. The design 
proved to be effective and economical for the purposs 
but for a permanent dam the steel sheet piling would by 
unsuitable as it is subject to corrosion. 


as could be ascertained by comparative records, to In order to guard against seepage through constru 
reduce the temperature rise by about 7 deg., or approxi- tion joints or contraction cracks, in the case of tl 
mately 15 per cent. to 20 per cent. of the total rise.| Laggan dam, it was decided, after carrying out 
rhis is not put forward as a solution of the problem, number of experiments with asphaltic materials, 
but is considered a step in the right direction. coat the upstream face of the dam with reinforce 
It is interesting to note that the engineers of the Gunite having a finished thickness of 1} in. Ti 
Hoover dam, in addition to using low heat cements, | reinforcement is secured to the dam by one fixing 
have installed an elaborate system of cooling pipes, every square yard. The face of the dam is sand-blast 
the intention being to bring the temperature of the and the cement mortar forced on by means of a gui 
structure to the ultimate annual mean within a rela- | The reinforcement is cut at the expansion joints and 


tively short period, and thus reduce the temperature 
The dam will have a maximum height from 
foundation level to ere level of 730 ft. and a 
width of 660 ft., and will contain 3,400,000 cub. yards 
of conerete when completed. Provision is made for 


Stresses 


ve t base 


Fig.8. LAGGAN DAM. CONCRETE TEMPERATURE RECORDS. — 


watertightness is obtained by means of a bent copps 
strip. While it realised that the soft waters 
attack Portland cement in the Gunite facing, owing t 
the richness of the mixture (2 to 1), the rate of actix 
will be extemely small. The test panels at Kinloch 
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system of l-in. diameter cooling pipes spaced at 5 ft. 
intervals vertically and 5 ft. 9 in. intervals horizontally 
ind running in circumferential loops. The 1l-in. pipes 
vary in length from 600 ft. at the lower levels to 1,160 ft. 
near the crest and involve altogether some 300 miles of 


pipe. The supply and return header pipes are located 
in a vertical radial slot 8 ft. wide near the centre of the 
dam. The system prov ides for two-stage cooling ( 1) by 
unrefrigerated river water, and (2) by refrigerated water 
it a temperature of 40 deg. F. The maximum antici 
pated temperature of the concrete, using standard 
Portland cement, is 127 deg. F., and for low heat cement 
is 115 deg. F. The temperature of the circulating water 
rises to 74 deg. F. This cooling system no doubt 
wssists in reducing differences in temperature in the 


concrete mass, but does not appear to eliminate them. 
Although cracks invariably appear in mass concrete 


structures, they do not as a rule reach proportions 
which can give cause for alarm; nevertheless it is 
realised that these cracks are caused by incalculable 
stresses which are set up in the mass by temperature 
variations and it is preferred to build a structure in 


ill of the stre known. 
far shrinkage in a longitudir 
referred to, but it 


hrinkage also takes place transversely 


whic h 
™ 


ses are 
al direction only has 
that 
ind verti ally 
not so appare nt. Where 
attached to the face of a dam for 
other purposes, it t 
allowance for the vertical shrinkage. 
mentioned that both in the Blackwater 
in dams the le of the vertical 
cracks appear to occur at about 15 ft. to 16 ft. intervals, 
it would that, to 
s far as possible, dams constructed of 
should built 15 ft. 
to minimise shrinkage the 
d off naturally before 
This method of construction, 
and costly and would 
interfere ind would almost 
impracticable having regard to the time 
It is therefore suggested that engineers should 
consider the building of concrete 
blocks of, say, 15 to 25 tons in weight While 
the foundations for the dam were being excavated and 
levelled up with mass concrete to receive the blocks, 
the latter could be constructed in a yard. As cooling 
and shrinkage of the concrete would have taken place 
before the blocks were built into the mass, there would 
only be the normal variation in atmospheric tempera- 
ture to be dealt with by means of expansion joints, 
An ideal arrangement would to 


been must be remembered 


though in these two cases it is 


east iron guides ire ‘ 


control sluices of is 1 


make 
It 


ind 


recessary ’ 


has been 5 


Lagg more noticeab 
therefore 
cracks 
concrete 
In ordet 
blocks should be 
blocks are 


would be 


und 
void 


seem in attempting 


he if blocks about 


cul oO stresses 


illowe t ool 
built 


tedious 


udijacent 
however, very 


seriously with progress 


certainly be 
factor 
dams 


in precast 


tons 


be devise a com- 





ieven show that rich Portland cement mortar facing~ 
stand up well 

The reports of the work carried out on the Ringeda 
dam, referred to above, suggest a method of constructiot 
for dams. The watertight reinforced concrete 
diaphragm could be built of aluminous cement concret 
which resists the attack of soft waters, and the dam 
itself would be built of weak Portland cement concrete 
as it would not be subject to direct water pressure and 
would be required for weight purposes only. There 
would be considerable saving of cement in the mass ot 
the dam, which would help to offset the cost of th 
reinforced concrete work. The space between the 
diaphragm and the dam being drained, there would b 
no water to act on the dam itself to cause deterioration 

The use of large and numerous displacers has its 
advantages in that they increase the specific gravity 
of the mass and decrease the temperature rise of th: 
It is difficult to place satisfactorily more thar 
20 per cent. of displacers, and the 
bedding in to avoid air pockets. 


new 


concrete. 
15 


require 


to 
] 


per cent. 
caretu 
In conclusion, there is still much scope for investi 
gation into the design of gravity dams, both from th: 
point of view of the protection of the dam against soft 


waters and in counteracting the effect of the stresse> 
set up during shrinkage and subsequent variation 
during service Although engineers have, for a number 


of vears. adopted expansion joints, and, more recently 
in-situ block construction, it appears that the distance 
apart of the expansion joints has usually been too great 
to prevent cracks occurring. 

The state of certain dams shows clearly that perco 
lating water has, in many cases, a very damaging effect 
on the concrete. Manufacturers have already taken uj 
the question of low heat cements, international com 
mittees have been formed to investigate the matter 
and it is to be hoped that they will be successful i 
produc ing a cement more suited to mass construction 
than the cements now available. 








well-illustrat« 
Switc! 


Om-Pome Crrcvurr-BREAKERS.—A 
brochure recently issued by Messrs. Brookhirst 
gear, Limited, Chester, deals with their oil-pump cireuit 
breaker, a full description of which appeared on page 456 


of Exorneertne for October 14, 1932 After the pri 
ciple on which this apparatus operates has been eluc! 
dated. details are given of the system of are contro 


radial construction and internal isolation adopted, whil 
finally, some typical installations that have been carri 
out with this equipment are described Probably th 
most important of these is a 10-unit switchboard for th 
Cardiff Corporation, which has been designed to carr 
1,800 amperes at 6,600 volts and to have a rupturing 
capacity of 500.000 kVA. 
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POTATO STARCH. owe other commodities from potatoes; whilst the 


: Irish Free State is busy erecting a series of fac- 
By A. E. Wituiams, F.C.S. | tories for a similar purpose. The following article 
On the Continent of Europe there are more than |is intended to give an outline of the factory 
three thousand factories engaged on the production | processes employed on the Continent, and to describe 
of starch from potatoes, a large proportion of which | the principal machinery used therein. 
is exported to other countries. Despite the tariffs; Some idea of the manufacturing procedure may 
now operating, this country annually imports over | be gained by a brief study of Figs. 1 to 3, on this page, 
40,000 tons of farina (milled potato starch) alone, | which depicts the general layout of a Continental 
in addition to large quantities of raw starch for | potato-starch factory, as erected by Messrs. Uhland 





Fig.1. 



































whereon, with the aid of water-jets, the first extrac- 
tion of starch occurs. The pulp not passing this 
sieve proceeds to a second reducing machine G, 
in which it is further disintegrated, to be next 
passed by the pump H to the second extracting 
sieve F,, on which a further extraction of starch 
occurs. Exhausted pulp from this second sieve 
falls into a sunk concrete pit, and is removed 
periodically by the pump I to pulp-storage tanks 
outside the factory to await pressing. 

The starch milk from the extracting sieves 
| proceeds to the reciprocating sieve K, equipped with 
fine silk gauze, on which the fibre content of the 
starch milk is removed. This separated fibre passes 
to the exhausted pulp containers, while from the 
sieve the starch milk proceeds to the starch- 
separating machine L, in which it is freed from the 
bulk of the gluten water, the latter flowing to the 
storage pit M. The thick starch from the separator 
now goes to an agitation vessel N, provided with an 
| efficient stirrmg gear, in which it is diluted with 








Fig. 3. 
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acre of land in Great Britain yields one ton of 
potatoes more than an acre in Germany, no potatoes 
are grown here for industrial use. There is little 
doubt that the manufacture of potato starch—and 
from it. such products as dextrin, glucose, and 
alcohol—in this country would be of great benefit 








both to the engineering and the agricultural trades. 
The rapid progress made by two analogous indus- 
tries here has only to be considered for this to be 
realised, viz., the production of beet-sugar and the 
canning industry. Ten years ago only five modern 
canning factories existed in Great Britain, now there 
are over 80, and there is hardly a question that the 
production of potato starch, if properly organised, 
would be a profitable proposition. There are 
signs that this is at last being recognised, for 
during the past few months several British com- 
panies have been formed to manufacture starch 


The washing machine consists of several compart- 
ments through which the potatoes pass progressively. 
Due to the friction of the potatoes against each 
other, all tenacious clay and soil is entirely loosened 
to be washed away by the water. In the last 
division of the washing machine a spray of clean 
water washes the last traces of dirt from the tubers, 








Fie. 5. DIsmInTEGRATOR. 


industrial use. Although statistics show that each |and Company, Leipzig. Potatoes from storage are | water and acidified with sulphurous acid. When 
‘| passed, by a stream of water, along the brickwork | thoroughly mixed, the pump O conveys the starch 
channel A, from which they are carried by the | uniformly on to the reciprocating sieve P, provided 
|screw conveyor B into the washing machine C. | with very fine silk gauze to remove the last traces 
The loose soil, stones, &c., are retained by the | of fibre. From this sieve the starch milk flows 
channel, so that the tubers entering the washing | along a suitable gradient into the washing vats Q, Q. 
machine are already in a fairly clean condition.|In these the starch is thoroughly washed and 


stirred, after which it is allowed to stand for a 
time so that the water may settle out. This water 
contains some gluten and is run off by a chute 
to the gluten-water pit M. A thin layer of dis- 


| coloured starch rests on the surface of the settled- 


which then pass, by an inclined chute, to the} 


rasping machine D, where they are converted to a| (Figs. 1 and 3). 


fine pulp. This falls into a container below the 


| 


} 


out starch; this is washed off with jets of water 
and is led along a brickwork channel into a vat R, 
to be raised by the pump § on to the shaking sieve T 
From this sieve the separated 
starch milk flows into a series of wooden troughs V, 


machine, from which a pump E draws it off and | in which the starch is deposited, while the water and 
discharges it on to the first extracting sieve F,,| impurities flow off. The starch recovered from the 
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troughs is returned to the agitation vessel N to be 


reworked with a subsequent batch. POTATO STARCH MACHINERY. 


Starch settling out in the vats Q is transferred 
by a centrifugal pump to a feed vessel which 
supplies the centrifuges W, in which a final purifi- Fig.6. EXTRACTING MACHINE 
cation and dehydration of the starch takes place. ‘ 
The dehydrated starch is then passed by an elevator, 
worm conveyor and the distributing apparatus X 
to the mechanical dryer Y, where the starch is 
dried down to the usual moisture content of 20 per 
cent. After drying, the starch falls on to a trans- 
porting screw, and by means of an elevator is 
conveyed to the cooling room Z. When cool, the 
starch is put through the series of nearby grinding 
and sifting machines, and then after passing through 
a bolting machine is packed into sacks. 

The type of rasping machine in common use for 
the conversion of the potatoes to pulp is shown in 
Fig. 4, and is made, in this instance, by Messrs. 
Jahn and Company, Arnswalde. It consists essen- 
tially of a drum capable of being rotated at a high 
speed, having a cast-steel shaft, mounted in ball- 
bearings, and two wrought iron armoured rings. 
The surface of the drum is made up of a series of 
narrow strips of steel, and in between every two strips --1500 
is bolted a toothed blade, fixed so that the teeth 
stand up slightly above the level of the steel strips, 
which act as a support. Then potatoes are fed in 
at the top, they are forced against the rotating 
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drum by a number of adjustable steel blocks, which 
automatically lock when just clear of the blades. 
The frame and hinged top of the rasp is of cast iron ; 
and by loosening two screw bolts, and opening the 
top portion of the machine, the drum may be 
readily taken out for renewal of blades, &c. 

On the efficient disintegration of the pulp depends 
the yield of starch, for the granules of the latter 
must be thoroughly disengaged from the fibrous 
portion of the potato, otherwise the starch fails to 
pass the sieves and becomes a by-product with the 
fibre. The machine illustrated in Fig. 5 is designed 
by Messrs. W. Uhland and Company, with the 
object of giving a greater degree of disintegration 
than is obtainable with the ordinary rasps. The 
usual types of edge-runner stone mills have been 
in use for a long time for fine grinding purposes, 
but when applied to pulp the output of such machines 
is very low in comparison with other materials. 

















In this machine use is made of two circular stones, 


oue of which is stationary whilst the other rotates Fie. 7. Recrprocatine Sieve. 


at a high speed. The driving shaft runs in heavy 
ball-bearings, and the stones are maintained at the | milk through the gauze, whilst the revolving brushes 
correct distance apart by a special ball-bearing | constantly keep the surface of the sieves clear and 
which makes it possible to obtain the finest adjust-| assist in the liberation of the starch. The fibre or 
ment. Quiet working is ensured at high speeds by| pulp is continuously removed by the conveyor 
the fact that the rotating stone is accurately turned | worm, and as it still contains some starch, it is 
and balanced. Generally, the stones are composed passed again through a mill and then to the second 
of carborundum of a selected grain, which material | drum, provided with finer sieves, so that the smaller 
does not require resetting, and gives uniformly good particles of fibre are retained. 
results over a long period. Since the stones are Fig. 7 shows a typical reciprocating sieve made 
cemented into their rings and held in place by) by Messrs. Uhland, for removing the last traces of 
bolts, which are inserted after the stones are taken | §bre and pulp from the starch. The body of the 
from the mould, they are easily removed when | sieve is constructed in oak, and the frames, carrying 
worn out. In the larger starch factories two mills | silk. or fine metal-gauze, of fir. It is necessary to 
of this type are commonly used, in which case the | change the sieves from time to time, so that the 
preliminary mill is equipped with hardened steel | sieve frames are made easily removable by slacken- 
grinders in place of carborundum. The body of| ing off a number of screw clamps alongside the sieve 
these mills is usually of cast iron, and in some cases, body, The changing of the frames is facilitated 
in which acids are present in the pulp, the interior is | hy the apparatus being carried by flexible steel 
made of bronze or other acid-resisting material. supports below, instead of as in the older method, 
To extract the starch from the pulp, the latter | in which the supports were above the working sur- 
is diluted, as described, with water, so that it can/ face. A vibratory motion is communicated to the 
be pumped. It is then transferred to a starch | sieve from the eccentric by a connection at each side 
extractor, such as the machine shown in Fig. 6, by | of the sieve. The shaft on which the eccentric is 
Messrs. Jahn and Company This apparatus con-| mounted has broad ring-lubricated bearings, rotates 
sists of a steel frame-work carrying two drums /| at about 500 r.p.m., and carries fast and loose belt 
arranged horizontally one above the other. The | pulleys. 
surface of the drums is made up of a number of cast-| To preserve the quality of the starch, it is advan- 
iron sieve frames, easily removable by thumb screws, | tageous to expel the bulk of the processing water 
across which is stretched and tensioned by screws, | from the starch as early as possible. This water 
either perforated sheet metal or a fine bronze gauze, | contains gluten and other soluble impurities from the 
according to the particle size of the pulp to be treated. | potatoes, which tend quickly to decompose the 
Parallel to the shaft within the drum a series of oak/ starch if left in contact with it. It is got rid of by 
float-boards is fitted, provided on one side with a} passing the starch milk through a dehydrating 
stiff adjustable brush, a conveyor worm rotating | centrifuge, two of these machines, by Messrs. 
between the boards. The pulp on entering the drum | Uhland, being illustrated in Fig. 8, on the opposite 
is slowly carried round by the revolving boards and| page. The machine consists of an outer steel 
brought into contact with a strong jet of water. | cylindrical vessel, inside which is a perforated drum, 
Chis washes out the starch which escapes as starch- | having a strong centre spindle which is held in posi- 


‘ways, having affixed to them a number of scoops. 





tion at both top and bottom, and runs in ball- 

bearings. When much acid is present in the liquor, 

the drum is commonly constructed of perforated 

copper sheet or other acid-resisting material; in 

some cases, twilled woven copper gauze is used. 

Over the perforations of the drum a sheet of filter- 

cloth is placed, allowing the water to pass, but 

retaining the starch. The latter is removed auto- | 
matically, by a conveyor screw, and may be con- | 
tinuously discharged either through the top or the | 
base of the machine. Before starting up, the cover 

of the centrifuge is closed ; it is then automatically 

locked by the rotating drum, and can only be opened | 
when the machine is again at a standstill. In start- 
ing the machine, the power is transmitted through a 
friction pulley, which enables the centrifuge to be 
started with a heavy load without undue strain on 
the driving belt. 

The next step in the manufacturing process is the 
drying of the starch from the centrifuges. Normally, 
in the case of potato starch, it is not possible to 
produce the familiar “crystal” variety of starch, 
this class of starch being made generally either from 
rice or maize. The granules of potato starch are too 
large to permit of them clustering together to form 
a “crystal,” so that potato starch invariably comes 
on the market in the powder form. For this variety 
of starch a much quicker method of drying may be 
adopted than is the case with “crystal” starch, 
which must be dried very slowly and without 
agitation. A typical example of a starch dryer 
installed in a Continental factory by Messrs. Uhland 
and Company, Leipzig, is shown in Fig. 9. The 
plant, which operates under vacuum, consists of a 
horizontal cylindrical steel vessel, jacketed with 
steam throughout its whole area. Inside the 
evlinder a system of steam tubes is arranged length- 
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DEHYDRATING CENTRIFUGES. 





Fie. 9. 


The tubes are mounted on a central axis, and are 
supplied with steam through the hollow shaft of 
the external spur driving wheel, seen in the fore- 
ground of Fig. 9. The steam leaves the tubes at 
the opposite end of the cylinder, and is passed into 
the steam jacket surrounding the vessel. As the 
heated tubular stirrer rotates, the scoops turn over 
the damp starch continually, so that rapid elimina- 
tion of moisture results. The water vapour so 
formed is drawn off by a vacuum pump, and passes 
first through a dust trap which collects the fine 
particles of dry starch expelled in the agitation 
pro The moisture then condensed in a 
surface condenser, a vessel having a series of brass 
tubes surrounded by cold water in constant circula- 
tion, so that the vacuum pump deals only with the 
tir from the vessel. As the condensed water collects 
in the bottom of the condenser, the quantity may 
be observed through a glass panel, and in this way 
the progress of the drying may be gauged. By this 
means, if the moisture content of the ingoing batch 

known, the latter may be dried down to any 
required degree without the necessity of taking 
samples and testing. In Fig. 9 it will be noticed 
that a hopper for feeding the starch to the dryer is 


ess. is 


MeEcHANICAL DRYER. 


placed immediately over the vessel, the starch being 
supplied to the dryer from the upper floor. The 
dried starch is removed by a worm conveyor under- | 
neath the cylinder, and taken to the milling and 
sifting machines, which call for no special comment, 








THE BRIMSDOWN GENERATING 
STATION OF THE NORTH 
METROPOLITAN ELECTRIC POWER 
SUPPLY COMPANY. 

THE area served by the North Metropolitan 
Electric Power Company covers about 660 sq. miles 
in Middlesex, Hertfordshire and Essex, some of 
which is closely built-up, while some is still of a 
mainly rural character.* In addition, the company 
manages the Bedfordshire, Cambridgeshire and Hunt- 
ingdonshire Electricity Company, which has an area 
ot 1,200 sq. miles. The principal generating station 
of the North Metropolitan Company is known 
as Brimsdown B. This was opened in 1928, | 
and has recently been extended, so that its aggre- | 


* See ENGINEERING, vol. cxxxiv, pages 435 and 495 | 
(1933). 


| 20-ton wagon tippler. 


| Verising-house. 


|on to 5-cwt. Avery weighers. 


gate capacity is 100,000 kW. The need for this 
extension may be shown by stating that between 


1927 and 1933 the maximum demand on the system 


increased from 62,000 kW to 140,000 kW and that 
with the outward spread of London to the north 
and north-east and the development of “ electrical- 
mindedness ” among the population generally there 


|is every prospect of further rapid development. 


When the Brimsdown B station was opened 
it contained two 25,000-kW turbo-alternators. 
These sets were supplied with steam at a pressure 
of 325 lb. per square inch and a final temperature of 


| 750 deg. from five 100,000-lb. boilers, which were 


fired with pulverised fuel on the central system.* 
Its most interesting feature was that one of the 
alternators was designed to generate at 33 kV, 
thus saving the installation of the usual main 
transformers. This bold experiment has proved so 
satisfactory that one. of the alternators in the 
extension we are about to describe has been wound 
for the same voltage, the other being the machine 
which was originally constructed to run in the 
first part of the station and to generate at 11 kV. 
A further development is that the steam-raising 
equipment, which consists of four 200,000-lb. Wood 
radiation boilers, is fired with pulverised fuel on 
the unit system, owing to the lower capital cost, 
Gas-washing and dust-recovery plant have also been 
installed in order to preserve the amenities of the 
neighbourhood. The main switchgear is installed 
out-of-doors, and, owing to the shortage of water, 
cooling towers have been erected. There are a 
number of other interesting features, which will be 
mentioned in their proper place in the following 
description. 

Considering this extension in more detail, coal is 
brought in both by rail and by barge, and is 
delivered by means of two fireless locomotives to a 
This tippler discharges the 
contents of the wagons on to two gravity-bucket 
conveyors which serve the original central pul- 
These conveyors have been ex- 
tended to connect with a single-belt conveyor, as 
shown in Figs. 3 and 4, Plate XXV, which are 
a plan and elevation of the extension. This belt 
conveyor, which was constructed by Messrs. 
Mavor and Coulson, Limited, Glasgow, has a 


|capacity of 120 tons per hour and runs over the 
|raw-coal bunkers, which are incorporated in the 


top section of the boiler-house above the firing aisle. 
These bunkers are divided into four sections, each 
of which holds 250 tons. The tippler also feeds a 
reversible conveyor, by which coal can be conveyed 
to or reclaimed from the store. A view of the 
exterior of the new boiler house with the pulveriser 
house on the right appears in Fig. 1, Plate XXV, 
while another view of the exterior showing the 
building containing the electrostatic separators, 
to which reference will be made later, is given in 
Fig. 2. 

Each raw-coal bunker is provided with two 
outlets, through which its contents are discharged 
Free flow through 
these outlets is ensured by the use of poking rods, 
which are operated from the weigher gallery, and 
by employing brass-lined hoppers with stainless- 
steel cut-off doors. The weighers discharge the 
coal into secondary storage hoppers on the operating- 
floor level. These hoppers each have a capacity of 
5 tons and are provided with a poking pocket and 
a flow indicator, which lights a signal lamp on the 
contro] board when the coal falls below a pre- 
determined level. The coal is discharged from the 
secondary hoppers by gravity through 12-in. 
diameter chutes to the mill feeders, which are 
installed on the exhauster floor, an opening being 
left between the mouth of the chute and the conical 
funnel at the feeder inlet, so that the operator on 
the floor above can see through the grating when 
the flow is for any reason interrupted. The feeders 
are belt-driven by 2-h.p. direct-current motors, 
the speed of which can be varied between 1,200 
r.p.m. and 400 r.p.m. They consist essentially of a 
revolving table, the surface being covered with 
indentations to prevent the coal slipping. The 
supply to them is adjusted by a sleeve in the central 
feed pipe, and delivery is effected by a scraper knife, 
the position of which can be altered by a hand wheel. 





* See ENGINEERING, vol. cxxvi, page 821 (1928). 
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It is therefore possible to control the quantity of 
coal fed into the mill either by raising or lowering 
the sleeve, by altering the angle of the knife, or 
by varying the speed of the motor. The last is the 
normal method of control, and is effected from 
pillars, which are installed on the operating floor 
alongside the main boiler-control boards. 

The mills, of which there are two for each of 
the four boilers, are of the Raymond-—Lopulco type. 
Their normal capacity is 6-3 tons per hour, and two 
of them are together capable of maintaining the 
boiler output of 200,000 |b. of steam per hour when 
supplied with coal having 17 per cent. ash, 18 per 
cent. moisture, and a calorific value of about 
10,500 B.Th.U. per lb. This class of fuel is not, 
however, normally used, the company’s policy being 
to employ coal containing not more than 10 per 
cent. ash and having a calorific value of about 
12,000 B.Th.U. per lb. Each mill, which is installed 
in the basement of the boiler-house, as shown in 
Fig. 5, comprises a horizontal revolving grinding 
table with a renewable wearing surface and two 
spring-supported rollers. Each roller is mounted on 
a bearing sleeve and turns round a fixed shaft which 
is carried in a bracket pivoted to the outside of the 
mill casing. The rollers are normally just clear of the 
table, and are driven by the friction between them 
and the coal. They are provided with renewable 
tyres and can be swung out for maintenance pur- 
poses. The mill is driven through bevel gearing and a 
flexible coupling by a 110-h.p. motor of the wound- 
rotor type, the speed of which can be varied between 
485 r.p.m. and 400 r.p.m. by inserting resistance in 
the rotor circuit. The coal is dried in the mill 
itself by hot air, which is obtained for this purpose 
from the air heaters at a temperature between 
500 deg. F. and 600 deg. F., being drawn upwards 
by an exhauster fan through a circumferential belt 
arranged just below the grinding table. While 
passing across the outer circumference of the table 
the air picks up the finer particles of coal. Final 
classification is, however, effected in a separator, 
which is placed in the top casting of the mill. This 
separator consists of a number of concentric slotted 
steel cylinders and is driven through worm gearing 
by a 2}-h.p. direct-current motor with a speed 
range from 2,000 r.p.m. to 1,000 rpm. An 
atmospheric connection, which can be opened when 
the coal is reasonably dry, is provided on the air 
inlet, so as to prevent excessive temperatures 
occurring in the mill. A horn is also sounded when 
the outlet temperature exceeds about 200 deg. F. 

The coal/air mixture is drawn out of the mill 
by the fan just mentioned, which is installed on a 
floor intermediate between the basement and the 
operating platform. These fans, of which there is 
one for each mill, are of the two-stage type, the 
impeller being carried on a nickel-steel shaft in 
ball and roller bearings, which are located in dust- 
proof housings outside the casings The y are direct 
driven by 105-h.p. alternating-current 
running at from 1,440 r.p.m. to 1,160 r.p.m., and 
are capable of dealing with nearly 9,000 cub. ft. 
of mixture per minute. Under normal operating 
conditions, the primary air forms about 14-5 per 
cent. of the total air required for combustion. 
The coal/air mixture is next delivered to a distribu- 
tion box, where it is divided into two streams, and 
then to the burners, which are placed at diagonally 
opposite corners of the combustion chamber. 
This distribution box is provided with a cone and 
rifle to ensure a thorough mixing of the coal and 
air. The portion of the plant we have just described 
Mining and Industrial 


motors, 


was constructed by Messrs 
Equipment, Limited, 11, Southampton-row, London, 
W.C.1 

As regards performance, the mills are capable 
of reducing the moisture -ontent from 18 per cent 
to from 5 per cent. to 8 per cent., and of pulverising 
the coal so that 99-99 per cent. will pass through a 
40 I.M.M. mesh, 96-11 per cent. through a 100- 
I.M.M. mesh, and 70-75 per cent. through a 200- 
I.M.M. mesh. 

(T'o be continued.) 








Reerstration oF Motor Venicies.-New motor 
vehicles to the number of 43,735 were registered in Great 
Britain during March, 1934, as compared with 33,746 in 
March, 1933. Important increases ocourred in cars taxed 
on horse power and in goods vehicles 
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** HOPKINSON’’ INSTABILITY IN 
SYNCHRONOUS MOTORS. 
By E. L. E. Wuearcrort, M.A. 
(Concluded from page 617.) 
Part II. 

Tae simplified theory which has been given is 
open to criticism on many points. The chief of 
these are : 

(a) There is no distinction between the effect of 
armature reaction and the leakage reactance. 


PULVERISER FLOor In BorteR Hovse. 


| The second test was a direct test of instability. 
|The machine was run as an unloaded synchronous 
‘motor. As the field excitation was increased the 
magnitude of the instability was estimated by 
observing the amplitude of the oscillation of the 
ammeter needle. Fig. 2 shows that there was a 
| definite change of condition when the current was 
reduced below 40 amperes. The supply voltage, 
phase to neutral, was 65 volts, and for the range of 
variation of field current shown on the figure the 
|synchronous motor was under-excited. There was 
| noticeable fluctuation of the voltage of the supply 


(6) The small machines, to which the theory will | mains, and it seems reasonable to attribute the small 


be most expected to apply, will in general be 
designed with salient poles. 

(c) The damping effect of eddy currents in pole- 
pieces, amortisseur and field windings is not dis- | 
tinguished from the damping effect of windage and | 
eddy currents in the armature. 

Nevertheless, certain qualitative information is | 
shown up by the simple expression. 

(1) The tendency to instability is increased with 
increasing internal e.m.f., i.e., as the field excitation 
is increased. 

(2) The instability is affected by the load only 
in so far as the nature of the load increases the 
damping constant b. 

In this Part IL the results of an experimental 
investigation of the theory are recorded, and it is 
shown that these two qualitative conclusions are 
correct. 

In order to test the Hopkinson theory of insta- 
bility on a quantitative basis it was necessary to 
extend the simplified theory to the case of the 
machine which was available for experiment. The 
machine used had the following particulars : 


Rating.—3-phase, 100 volts, 15 kVA, 50 cycles, 
1,000 r.p.m. 
Poles.—Salient without amortisseur. 


irmature.—Star-connected with neutral terminal. 

Fig. 1. opposite, gives the saturation curve and 
the no-load V curve of this machine operated 
from 50 cycle supply at 65 volts phase to neutral. 

It was normally coupled to a direct current gene- 
rator of similar size. This was also used for starting. 
For the purposes of the test a slip coupling of string 
was substituted, by which the starting motor dis- 
connected itself after the alternating current machine 
was synchronised on to the mains. 

The first test determined the frequency of hunting 
as follows : 

Synchronous motor only : 2-8 to 3-2 cycles per sec. 

Two machines coupled: 1-9 to 2-4 cycles per sec. 

In accordance with theory the highest frequency of 
hunting occurred with the highest value of excitation. 


oscillations observed at the lower excitations as due 
to the forced disturbances, the damping being so 
small that one train of oscillation does not disappear 
before the next is imposed. In any case it is clear 
that there is a critical condition when the field current 
is raised above 2-6 amperes. 

In order to demonstrate that the instability was 
due to the effect of armature resistance, it was 
arranged that extra wire resistances of value 
0-025 ohm could be inserted in each phase circuit. 
It was then found that the oscillation built up to an 


| uncontrollable large value even when the excitation 


was reduced to 1-3 amperes. 

There was thus clear demonstration, both of th: 
negative damping effect of armature resistance and 
of the fact that the tendency to instability was 
increased with increasing excitation. 

The attempt to confirm the theory on a quanti- 
tative basis involved a much more difficult task. 
The physical factors which determine the balance 
of damping are themselves small quantities« ompared 
with the normal output of the machine, and it was 
therefore impossible to measure any of them with 
such accuracy that the difference could be with 
certainty determined as positive or negative in any 
case. It was possible, however, from tests, to show 
that the values of the positive and negative damping 
factors were all of the same order and might be 
considered to balance at the critical value of the 
excitation. 

The extension of the theory to the case of a 
salient-pole machine is too long and complicated to 
reproduce in full. It is based on the assumption 
that the main flux can with advantage be analysed 
into “long” flux and “cross” flux, and the arm i 
ture reaction correspondingly analysed into “long 
reaction and “ cross ” reaction. If this is so, we let 
i,. ¢, be, respectively, the long magnetising and cross 
magnetising amplitudes of armature current, and 
bb, %, respectively, the change of long flux and cross 
flux. In both cases the change of flux will lag behind 
the corresponding change of current, so that we may 
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write : 


? di 
yy =k, (i — Oo mt) 
ts — (i ~~ d ig) 

1 (* 2a) 


Letting n k,,n k, be, respectively, the self-inductances 
corresponding to these armature reactions, and 1 
be the’sum of the external and leakage self-induc- 
tances}per phase, we write 

L, =1+nk,, 3, =o,nk,, 

L,=1l+nk,,8,=a.n ky, 
and 

2? = r2 4 wy? L, Ly. 
With. this notation we obtain the following con- 
ditions for the balance of damping 

bwzA=r(V — wL, B) (aw? L,? — r2 + r w* 8,) 

— ow 8,(wLl, V+ Bry 
where V, B, 6, have the same notation as in the | 
first part of the paper. 

Values of the resistance and reactance of the | 

external circuit back to the generating station were | 
estimated by noting the voltage drop with resistive | 
and reactive loads, respectively. Internal resistance | 
and leakage reactance of the phase windings were | 
found from tests of the machine. From this we 
obtained, per phase 


r 0-195 ohm, 

0-160 ohm. 

The reactance corresponding to armature reaction 
was estimated from tests to increase from 0-168 
ohm to 0-274 ohm, as the field current is reduced | 
from 3-6 amperes down to 1-4 amperes and the 
armature current correspondingly rises from zero 
to 80 amperes, as shown in Fig. 1. 

The rotation damping constant, 6, was estimated 
by measuring the rotation loss at various speeds | 
above and below synchronous speed. It was found 
to be practically independent of excitation (showing | 
that the armature loss was mainly due to hysteresis), 
and was estimated per phase at 

0-002 watt sec.?/(electrical radian)? 

The estimation of s, s, was unfortunately much 
less determinate. For this purpose a single phase 
of the armature was supplied with 40 amperes 
alternating current at low frequency (3 cycles to 
5 cycles per second). <A search coil was inserted in 
the air gap so as to give close magnetic coupling 
with the armature coil. The e.m.f. generated in the 
search coil was applied to a wattmeter, through 
which the armature current was passed. The watt- 
ineter reading then gave an estimate of the iron 
losses. The losses at 3 cycles were found to lie 
between | watt and 2 watts, both for long and cross 
magnetisation. It is probable that at low fre- 
quencies the long magnetisation loss is higher than 
the cross magnetisation loss. In both cases from the 
test values we must subtract the estimated armature 
loss, say 0-7 watt. Then we may say that each | 
field iron loss lies between 0-3 watt and 1-3 watts. 
If we estimate therefore that when p = 3 cycles 


wl = 


- 1-0 

p* 3, = 1.600 ohm, 
. 0-6 

ps, = 1,600 ohm, 

then 

. 2,500 1-0 

w* 3, = 9 xX Te0o 0-18 ohm, 
a 2,500 0-6 

w* & = — 1,600 = 0-10 ohm. 


raking then V = 65 volts, we can then calculate 
for each value of B the corresponding values of 
each three terms :— 


Par(¥— ol, Bp, 1-7 en 
. ? 1 w* L,? J 
negative resistance damping 
5 w* zt 
Q 22 rotation damping 
w i 
R @ Vv Br? \2 
. w* 8 ro fi 
2{ oh ) ield damping 
B wl. P. Q@. |P-@ R. R—P+Q. 
sal] 0-434 47 16 31 52 21 
60 0-407 55 17 38 50 12 
40 0-381 64 18 46 48 2 
~0 | 0-355 72 19 53 45 — 8 
U0 0-328 83 20 63 43 — 20 


_ Thus, by an estimate of the field damping which | 
‘8 not inconsistent with the test results, the sudden | 
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instability between 20 amperes and 40 amperes 
|armature current can be explained. On the other 
hand, since the test values of field damping are so 
indeterminate, it cannot be concluded that a quanti- 
tative confirmation has been achieved. All that 
can be shown is that for some value of B (or field 
|current) the net damping should be expected to 
change sign, and that the actual instability test 
did show such a critical point in the neighbourhood 
of B = 30 amperes (Fig. 2). 
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Fig. 2. INCREASE OF INSTABILITY WITH EXCITATION 
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The author is indebted to Dr. F. W. Carter, of | 
Rugby, for his kind assistance in certain matters of 
theory. 

APPENDIX. 

In a very interesting paper, Nickle and Pierce* 
have developed a theory of hunting for a salient pole 
machine. It seems to the author, however, that some 
of their assumptions are justifiable only in very 
special cases. As has been stated, the determination 
of damping torque lies between quantities which are 
small compared with those determining the synchro- 
nising torque. It is therefore necessary in any 
theory not to neglect one small term when another 
of equal magnitude is retained. As an illustration, | 
using the notation of Nickle and Pierce, let the 
armature current i be given by 

i = iv sin wt + i, cos wt 
= (a + Ais)sin wt + (i, 4 
where iy, i’g are the constant terms and A iy, 
A i, the variations. Then by differentiation 
di 
dt 
+1 (= die) sinwt+l (= 4i,) cos wt 


Ai,) cos wt 


l 


wligcos wt — wli,sin wt 


Although the last two terms are small compared 
with the first two, yet they should be retained, as 
they are important in determining the balance of | 
damping torque. For the same reason, obviously, | 
methods of vector analysis may easily lead to wrong | 
results. Again, the variation of angular velocity | 
is a term of the same order as others which are re- 
tained. It is not therefore, in general, justifiable 
to take the torque as proportional to the output. 
The formula of Nickle and Pierce, if of general 
application, should be applicable to the simpler 
case of the idealised machine treated in Part I| 
of this paper, by equating long and cross reaction, 
by making the amortisseur current zero and the 
field current constant. In that case we should have 





* Trans. American 1.E.Z., vol. xlix, page 338. 





| dimensions. 
| compressor type of unit, in which the stresses produced 


| compressor, 





in their formula* a =b—c=d= 0, and substituting 
in their equation (60)t 

Ta = 0 
That is to say, they would expect the negative 
damping torque due to the resistance to disappear 
in a round rotor machine if the flux be held abso- 
lutely constant. 

Whereas by taking account of certain small terms 
such as those specified above, this paper, as did 
Hopkinson’s original paper, shows that the negative 
damping due to resistance is still present and in- 
stability is still to be expected. 


a. 








THE BERTIN TURBO-COMPRESSOR. 


In view of the increasing use of compressed air for 
such purposes as the scavenging and the supercharging 
of internal-combustion engines, as well as for many 
other purposes, particular interest attaches to any 
method of improving the efficiency of and increasing 
the pressure available in a compressor of given 
This is so in the case of the turbo- 


by centrifugal forces that act on impellers revolving 


| at high speeds place a limiting value on the air pressure 
available from a compressor with an impeller of a 


specified diameter. In order to overcome this difficulty 
and increase the pressure obtainable from a machine 
of given dimensions, Mr. G. Bertin, of Paris, has 
recently designed and patented a new type of turbo- 
which produces combined centrifugal 
and compressive effects on the air as it passes through 
the impeller. 

This novel form of compressor represents a radical 
departure from normal practice, and the introduction 
of the principle involved in it may be likened, in some 
respects, to that of the Ljungstrém steam turbine into 
engineering practice some twenty years ago, in that each 
stage of the compressor consists of two discs rotating 
in opposite directions about the same axis. To 
describe the principle involved, let the full lines in 
Fig. 1, page 644, represent the vanes of an impeller, in 
which the tangent to the vanes at any point is inclined 
at 45 deg. to the radius drawn through that point. 
Moreover, the sectional area of the passage formed 
between any one pair of vanes from the eye of the 
impeller outwards corresponds to that of a suitably 
designed convergent nozzle. If a second impeller 
be formed with vanes inclined in the opposite direction 
to those on the first disc, but otherwise of similar 
dimensions, and the two are placed face to face and 
made to rotate about the same axis, an arrangement is 
obtained shown by the full and dotted lines of Fig. 1, 
while a section of M. Bertin’s discs, on the line AA, Fig. 1, 
is given in Fig. 2. The angle between the tangents 
to the vanes at the points of intersection has, of course, 
the constant value of 90 deg. If both discs be now 
rotated in the same direction and at the same speed 
the resulting arrangement would resemble that of an 
ordinary turbo-compressor, the theoretical considera- 
tion of which would follow the usual treatment relating 
to this type of machine. On the other hand, on rotating 
the impellers in opposite directions and at the same 
speed, two effects act on the air as it passes from the 
inlet to the outlet tips of the vanes forming any one 
passage and make for increase of pressure, the first of 
these effects being that associated with the related 
centrifugal force, while the second is a compression 
introduced as a result of the special form of the discs 
adopted by M. Bertin. 

With regard to this second effect, it will be observed 
that while in Fig. 1 the passages increase in width from 
the eye to the periphery, in the cross-section, Fig. 2, 
it will be seen that they rapidly diminish in size. Due 
to the relative motion between the two systems of 
vanes and this convergent form of the passages, on 
passing from the inner to the outer periphery of either 
dise the air is continuously compressed by the outward 
‘* wedging ”’ action of the walls that form the boundaries 
at any section of the passage through which it is moving, 
this compressive effect being additional to that 
produced on the air by the related centrifugal force. 

In order to examine the magnitude of the forces 


| that tend to produce eddy motion in the fluid at the 


points of intersection of the two systems of vanes, 
assume that Oa in Fig. 3 represents the velocity of a 


| point in a passage on one disc moving with a velocity 


of + V ft. per second, then the velocity of the corre- 
sponding point on the other disc is — V ft. per second, 
and can be conveniently represented by Oa’ in the 
diagram. Further, if the velocity of the air relative 
to the vanes at the specified points on both impellers 
be v ft. per second, as indicated by the lines O 6 and 
O b’, respectively, the resultant or actual velocities of 
the air at the given radius are given by ab and a’ b’, 








* Ibid., page 347. Equations (24) to (27). 
+ Ibid., page 340. Equation (60). 
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THE BERTIN TURBO-COMPRESSOR. 


Fig.2. SECTION A.A. 
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respectively. If Oc be now drawn parallel to a b, and 
Oc’ parallel to a’ b’, then the length of the line cc’ | 
is proportional to the velocity that gives rise to eddy 
motion in the air at the points of intersection of the 
two sets of vanes, due to the relative motion between 1000 2000 3000 4000 5000 
them. It is therefore manifest that the frictional | (4420.F.) Revs. per Min. “=NcINEZEING” 
losses introduced into the problem by this eddy motion 
could be theoretically eliminated from the system | ball-bearings are carried by the hollow shaft I, the 
working with a given value for V by using such a value | compressor end of which is supported by an ordinary 
for v as to make the angle c O c’ equal to zero. Since this | bearing fitted to the framework at the left-hand end 
particular ratio between the velocities v and V is actually | of the machine shown in the drawing. The axial 
used in designing the turbo-compressor that forms the | position of the shaft F and the discs attached to it can 
subject of this artice, it follows that the losses due to| be adjusted with respect to the shaft I by means of 
fluid friction and eddy motion at the various points of the bolt connection K fitted to the disc type of thrust 
interesection of the vanes are reduced to the minimum | bearing L, which is keyed to the central shaft I. The 
practical value. right-hand pulley is fixed to the rotor B of the turbine 
A longitudinal section of a small three-stage com-| in the manner shown, and therefore rotates in the same 
pressor constructed on this principle is shown in Fig. 7, | direction as the left-hand dise of each stage of the 
page 652, whileenlarged views of the two discs that form | compressor ; the left-hand pulley is keyed to the shaft 
the intermediate stage of this unit is given in Figs. | F, and consequently revolves in the same direction 
8, 9 and 10. This compressor was designed to| as the right-hand disc in each stage of the compressor. 
work in conjunction with an _ internal-combustion | The worm and worm-wheel to the left of the pulleys 
turbine A, composed of he rotor B and the stator C| form a connection for driving an indicator recording 
shown at the right hand of Fig. 7. Although we are | the speed of the shaft F and the discs attached to it. 
not concerned in this description with the turbine part! When the turbine is set in motion initially, the left- 
of the arrangement, it may be noted that when fitted | hand disc in each stage of the compressor is driven 
with a rotor of fused silica the turbine, along with the | directly by the rotor B of the turbine, and rotates the 
compressor, operated satisfactorily when rotating at | right-hand pulley in the same direction, while by means 
5,250 r.p.m | of the belt connecting the two pulleys and the jockey 
As shown in Fig. 7, the three left-hand dises, D,, D, | pulley below, the right-hand disc in each stage of the 
and D,, of the compressor are rigidly attached at one | compressor is caused to rotate in the opposite direction. 


in turn, supported by the hollow shaft F. The three In order effectively to isolate the compressor side | have been dismantled for the purpose. 
right-hand discs of the compressor are fixed to an/|of the machine shown in Fig. 7 from the turbine, | another view of the same machine, with 
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| joint M, is 44 mm. (1-732 in.) long, while the air gap 
is 0-1 mm. (0-004 in.) wide, the corresponding dimen- 
sions for M, being, respectively, 12 mm. (0-472 in.) 








| 
| 
| 


and 0-25 mm. (0-010 in.). 


The principal dimensions of the impellers or discs 
used in the construction of the three-stage compressor 
shown in Fig. 7 are as indicated in the following table : 


Dimensions of Discs. 


. Inter- 
First mediate 
stage stage 
discs. discs 
Width of air passage at inlet 
tins of the vanes ..| 3-48 mm. | 2-50 mm 
(0-137 in.)< (0-098 in 


Width of air passage at outlet 
tips of the vanes .. 1-05 mm, | 0-78 mm 
(0-041 in.) | (0-031 in 

Diameter of the eve of the 
impeller 130 mm. 130 mm 
(5-118 in.) | (5-118in 

External diameter of the 
impeller 00 mm. 200 mm 


(7-874 in.) | (7-874 in 
Number of passages in each 
disc os : 72 72 
Axial distance between the 
two discs 0-15 mm. | 0-15 mm 


(0-006 in.) | (0-006 in 


) 


) 


Final 
stage 


discs 


1-86 mm 
(0-074 in.) 


0-60 mn 
(0-024 


130 mm 
(5-118 in 


200 mr: 
(7-874 in 


(0-006i1 


The photograph reproduced in Fig. 12 shows a! 
end to the rotor B of the turbine, and supported at | The two systems of discs therefore reproduce the rela- | outside view of the complete machine illustrated 
the other end by the double ball-bearing E, which is, | tive motion referred to above in connection with Fig. 1. | Fig. 7, and a view of two pairs of the dises whi 


enlarged portion of the hollow shaft F, which is sup- | joints are formed at M, and M, by revolving cylindrical | casing removed. 
On entering the inlet ports at N, Fig. 7, the air passes 


ported by the ball-bearings G and H. Both of these ' surfaces with small clearances between them. The | 
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successively through the three stages of the compressor 
and along the paths indicated by the arrows, to the 
nozzle O, by which it enters the long tube inside the 
shaft I leading to the reservoir or collecting box P 
at the left. 

In order to conduct a series of tests on the com- 
pressor apart from the turbine, the normal air inlet 
to the internal-combustion turbine was closed by tem- 
porarily fixing a plate Q over the air inlet to the 
combustion chamber of the turbine. Otherwise, under 
ordinary working conditions, the air from the com- 
pressor passes into the turbine through the opening 
shown closed in Fig. 7 by the plate Q. 

A series of tests have been carried out on the com- 
pressor, some of which were conducted by the testing 
station of the Conservatoire National des Arts et 
Métiers, by connecting the compressor with an electric 
motor and observing the static pressure of the air 
recorded by a manometer attached to the reservoir P 
when the motor was rotated at various speeds. The 
aim of these experiments was to investigate and com- 
pare the centrifugal and compressive effects on the 
air, and the results obtained afford a means of 
estimating the advantages associated with the “ wedg- 
ing” action involved in the principle on which M. 
Bertin’s design is based. 

Three groups of experiments were included in the 
tests undertaken, the first consisting of experiments 
conducted on the two discs forming the first stage of 
the compressor. The second group of results was 
obtained when the four discs of the first and the inter- | 
mediate stages of the compressor were run in combina- 
tion. The third set of experiments were carried out | 
with the six discs operating as a single unit, and repre- 
sented normal operation. Each of these three groups 
included three sets of experiments, one conducted | 
with the discs rotating in the same direction, the second | 
carried out with one disc in each stage rotating while 
the other dise was stationary, and the third with the | 
two dises of each stage of the compressor revolving 
in Opposite directions. 

The three groups of curves shown in Figs. 4, 5, and 6 
have been constructed from the data obtained during 
the course of these tests, and show the pressure recorded 
by the manometer when the various combinations 
of the dises were rotated at different speeds. Fig. 4 
represents the results obtained from the single pair 
of impellers forming the first stage of the compressor. 
The pressures recorded when the discs of the first and 














. . . . . | 
intermediate stages were included in the experiments | 


are shown in Fig. 5. When the impellers of the three 


stages were tested simultaneously the resulting pressures | 


were as indicated in Fig. 6. 


Curve A in each case represents the results obtained 


when the impellers under test were rotated in the same 
direction, and these graphs therefore give an indication 
of the corresponding centrifugal effect of the vanes on 
the air. Curve B in each diagram refers to the pressure 
obtained when only the left-hand disc in each stage was 
rotated at the specified speed while the opposite or 
right-hand disc was stationary; these graphs may 
therefore be taken as indicating a “ one-sided wedging ” 
action of the walls of the passages on the discs. The 
results shown by the curve C in each diagram were 
obtained when the two dises in any one stage of the 
compressor rotated in opposite directions ; and these 
graphs correspond to the normal method of operation. 
The recorded speeds refer to that of the left-hand disc 
in each stage, which, it may be remarked, revolved 
at 10 per cent. less speed than the right-hand disc 
during these experiments. 

From a practical point of view, it is instructive to 
compare the pressures obtained under the conditions 
represented by the three diagrams when the discs 
were rotated in opposite directions with the pressures 
given when the same discs were rotated in the same 
direction. Such a comparison offers a means of 
estimating the advantageous effects associated with the 
‘* wedging ” action that forms the outstanding principle 
introduced into the design of turbo-compressors by 


| Mr. G. Bertin, whose address is 189, Faubourg Saint 


Denis, Paris, 8¢. 
For this purpose a comparison may be made between 


| the ratios of the pressures indicated by the curves C 


and A for the speed of 3,500 r.p.m. under the condi- 
tions represented by the graphs Figs. 4, 5 and 6, 
respectively. The ratio of pressures given by the first 


of these diagrams, which refers to the first stage discs | 


alone, is 6-52. The corresponding ratio for the com- 


bined discs of the first and intermediate stages of the | 


compressor, derived from the second of these diagrams, 
is 10-00. The ratio of pressures when the impellers 
of the three stages were tested together at the same 
speed, as given by the third set of curves, is 15-85. It 
is interesting that the order of magnitude of this ratio 
increases, since this shows that the principle involved 
in the new type of turbo-compressor affords a means of 
increasing considerably the available outlet pressure 


| diameter. 
| to reduce the speed of rotation necessary to supply a 
| given pressure of air with an impeller ofa given diameter. 
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for machines with impeller discs of a specified outside 
Alternatively, this form of unit may be used 


In view of the fact that this method of compressing 
air makes for a small and, consequently, lighter 
machine for any specified pressure, the type of unit 
described would appear to possess special advantages 
for supercharging aero engines, and also for such cases 
where a light compressor is required for supercharging 
or for scavenging purposes in marine internal-combus- 
tion engine installations. In this respect, it may be 
recalled that the turbo-compressor was originally 
introduced to supply air for an internal-combustion 
turbine. 








FLAMM STABILISER TESTS ON A 


14,000-TON MOTOR LINER. 

In our issue of April 27, on page 502, we gave an 
account of the method of ship stabilising which has 
been developed by Professor Oswald Flamm, of the 
Charlottenburg Technical College. The principle of 
the system is the application of a series of impulses, 
developed within the ship, to the water surrounding 
it, the consequent reaction tending to check any 
movement which the ship may have. The impulses 
may be developed either by steam or compressed air, 
and are applied to the water by means of vertical tubes 
situated at the ship’s sides and open at the lower 
ends. The water level in the tubes is the same as 
outside, and as the ship rolls, so that the water tends 
to rise in the tube at one side, the impulse is applied 
in the upper part of the tube and the reaction from 
the surface of the water damps the roll. Professor 
Flamm read a paper on his system before the Schiffbau- 
technische Gesellschaft in November, 1933, and, as 
a result of the interest taken in the matter by Mr. 


| Bast, of the Rotterdamsche Lloyd, the motor liner 
| Indrapoera, of 14,000 tons displacement, was placed 
| at Professor Flamm’s disposal for a test of his system. 


The Indrapoera, an illustration of which is given 


|in Fig. 1, has a length of 480 ft., a breadth of 60 ft., 


a depth of 38 ft. and a ballast displacement of 10,800 
tons. The metacentric height, in the condition in 
which the ship was tested, was 11-1 in., and the period 
of a double oscillation 36 seconds. Stabilising tubes 
were fitted on the outside of the hull on the port 
and starboard sides amidships. The arrangement 
is shown in Fig. 2. As explained in our previous 
article, in a permanent installation the tubes would 
be built into the structure of the hull and would 
| not project externally as in this test. The tubes 
| had an inside diameter of 27-5 in., and were each 26 ft. 
|long. A chamber of 14 cub. ft. capacity was arranged 
at the top of each tube. An auxiliary air compressor, 
with a capacity of 320 cub. ft. of free air per minute, 













































ait. 


supplied air at 140 lb. per square inch to the two | 


chambers, through a rather long pipe line. 


| 
For the purpose of the test, the boat was caused to 


roll by imparting compressed-air impulses to the water 
in the tubes. Six impulses proved to be sufficient to 
induce a roll of three degrees on either side of the 
vertical, that is a total angle of roll of six degrees. It 
was then found that the boat could be brought to rest 
immediately by a single compressed-air impulse in one 
tube. She came to rest without any vibration being 
set up and without any shock. This operation was 
repeated many times, always with the same result. 
The consumption of compressed air was only 14 cub. ft., 
and the compressor driving-motor output rose to about 
#0 h.p. It should be explained that the compressor 
was working under very unfavourable conditions, as 
its normal output pressure was 900 lb. per square inch 
and the pressure required was only 140 Ib. per sq. in 
Two of the rolling diagrams taken during the tests 
ire reproduced in Fig. 3. These illustrate clearly the 
way in which the boat was brought to rest with a 
single impulse. The stabilising of the boat was con- 
trolled by hand operation of the valves of the air 
supply pipes, the procedure being to operate the valves 
after an order given by a whistle. The lower diagram 
in Fig. 3 illustrates the weakness of this method of 
control, As will be seen, the impulse in this case has 
not been given exactly at the right moment, so that 
the stabilisation was followed by a few small oscillations 
of about half a degree. In a permanent installation 
the impulses would be controlled automatically, and 
minor discrepancies of this kind would be eliminated. 
The tests were of much interest as showing that the 
Flamm system, which is of a very simple nature, 
occupies no useful space, and is cheap in first cost and 
operation, may be successfully applied to a large liner 








CENTENARY OF BAUSCHINGER. 

Wuen Dr. Unwin delivered his presidential address 
to the Institution of Civil Engineers* in 1911 he referred 
to the progress made in the study of the strength of 
materials. ‘ Experimenters and laboratories” he 
aid, “in the last fifty years have increased enor- 
mously, and theoretical investigations have been 
pushed to great lengths. But 1 wish to take the oppor- 
tunity of paying a tribute to one who seems to me the 
prince of observers in this branch of science. I mean the 
late Professor Bauschinger, of Munich.”’ 

Johann Bauschinger was born at Nuremberg, 
June 11, 1834, just a century ago. The son of an| 
irtisan with a large family, he was brought up in simple 
surroundings, but received a good education. Sent to 
school first at the commercial school, and then at 
the Polytechnic in Nuremberg, he decided to take up 
teaching and in 1857, after three years at Munich 
University, secured a post as teacher of mathematics 
ind physics in the Royal Commercial School at Firth, 
where he remained nine years. From Fiirth he passed 
to the Realgymnasium at Munich, and two years 
later, in 1868, was appointed to the chair of Mechanics 
and Graphic Statics in the Technical High School, 
Munich, Already launched upon his life-long study of 
materials, in 1870 after some difficulty, he succeeded 
in getting a mechanical laboratory built, the work in 
which had a profound influence on engineering pro- 
gress in Germany. He devised new testing machines 
and apparatus, made important investigations on 
cements and mortars, furthered the knowledge of the 
properties of timber, carried out tests of axles, rails 
and other material for the government railway autho- 
rities, and inspired by the work of his distinguished 
countryman, August Wohler, extended the application 
of alternating stress tests, and gave a key to the 
explanation of Woéhler’s law. Consistently advocating 
the value of scientific investigations for industry, he 
suggested the formation of a body for the exchange of 
opinion between those concerned with experimental 
engineering, started the Deutscher Verband fiir die 
Materialprufungen der Technik and was the virtual 
founder of the International Association for Testing 
Materials. Elected a member of the Munich Academy 
of Sciences in 1892, he died a year later, on Novem- 
ber 25, 1893, at the comparatively early age of 59. 


| 








| later in the week when a resolution, moved by a Coven- | representatives and the compulsory acceptance of all 
- try member, calling for the abolition of central confer-| the findings of that body. 
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LABOUR NOTES. | of all systems of payment by results, was, after dis 

cussion, dropped. Mr. Berry, speaking for the executive, 

In the financial report of the Amalgamated Engi-| asked the Committee to be consistent. The executive 

neering Union for the year 1933, Mr. Fred. A. Smith, | council had already, he said, as the result of a previous 

the secretary, states that there was an increase in the | decision of the National Committee, opened negotia- 

general fund, as compared with the previous year, | tions with the employers for a comprehensive system 
of 50,7321. 9s. 14d. The total, which is now 165,599I. | of payment by results covering the whole of the eng 

8s. l4d., includes the accredited balances of the} neering shops. 

contingent, auxiliary and benevolent funds. The} 
superannuation reserve fund, on the other hand, 
decreased from 1,535,9381. 10s. 3d. to 1,466,0731. 6s. 4d., 


> falling being due t . ratior Rule 33, : , “me 
the falling off being due to the operation of cht are worthy of note. In a little volume entitled “ Thy 
clause 9, under which part of the cost of superannuation ‘ 


y x : TV » e ives.”’ shic as ‘ 
benefit te heme ty the semeee Sond. Shes TN vo ~ ae = — maggersntpead mney 7 has jus 
therefore, a net loss in the combined funds of |W", ™r. atson says:— Scrap all complex 
19,1320. 14s, 94d., the total being 1,631,6721. 14s. 54d bonus systems, and adopt straight piecework as th: 
me ed . ved., > i > .031,0726, 8. ogd., . A > “ 
1s compared with 1.650.8051 a 3d. in 1932. The| °° and only incentive. Experience shows that group 
political fund de« reased from 8 3071 38. 24d. to| © Soeur piecework pedlber-t generally favoured, 
7,4021. 10s. Lid. The total expe ilies a biekiite wes maybe because of the British worker’s innate individual! 
‘. =f. . . > >. -] -] -} & ae Rn - ‘ . 7 " ° 
540,4691. 168, 64d.—a decrease of 21,7071. 198. 04d. as ism. He hates to think someone else might be getting 
}compared with 1932. The figures given represent only Oe Ee ee oe lh 
benefits paid out of the union’s own funds, and take Wistooalia as yinion the su cessful aa incentive ni . 
no account of payments made by it on behalf of State h oa all Pr pe Roel which will ite for a bette 
Health and Unemployment Benefits. A decrease of uheantenie between employer and employee it 
1,3561. 7s. 1ld. is recorded in management costs, and : 8 pro’ " er 
ne of 3,1961. 188. 54d. in the amount of dues | must have the consent and co-operation of the workers : 
one 1 90E. — . . : : : - ; * a 
owing by members. The arrears now amount to| A — one be - - by Aon — Pr — 
60,9701. 10s. 114d. At the end of 1932, the total member- | © we ty = og eal ose te ] ey — 
ship was 193,493, of which 22,328 was in the United Straig at plecework, Or, alternatively, a 100 per cent 
St Cane ja S, uth Afri , Austs ilia, New Zealand sharing bonus system, is, he believes, “the only 
States anada, So Africa, stralia, Ne Leal Pr . <2 : . 
+ th , ae : incentive containing those principles and the only one 
i ? ne ‘Ss 0 scas,. . Th ” 
a = likely to get the willing consent of the men. 





In this connection, the views of Mr. W. F. Watso 
a member of the Amalgamated Engineering Union, 


Addressing a meeting at Llandudno last week of the The 
National Committee of the Amalgamated Engineering 
Union, Mr. Little, the president of the organisation, 
said that the way to industrial recovery could not lie 
along the old, familiar tracks. Immediate steps which 
ought, in his opinion, to be taken, were the substitution 
of leisure time for unemployment, increase of purchasing 
power instead of reductions of wages, payment for 
holidays, the raising of the school-leaving age and 
increased pensions at an earlier age. Democracy, 
he declared, was being challenged and destroyed. The 
liberties of the people had, in many countries, been ’ 
taken from them; they were suffering torture and| A resolution submitted by a Glasgow member of the 
imprisonment and had ‘no means of redress. These | Committee, proposed that the executive council should 
menacing things were also confronting British workers, | be instructed immediately to withdraw all the mem bers 
whose only weapon of defence lay in their democratic | of the union whenever British troops were moved into 
, . position, and took effective action, alone or with 
allies, in any capitalist war or intervention, directed 
against Russia. This action was to be taken irrespec 
National Committee, the executive council of the| tive of the action of any other union, but measures 
Amalgamated Engineering Union sought a conference | Should be adopted through the Trades Union Con- 
with the Engineering and Allied Employers’ National | gress for all affiliated unions to withdraw their labour. 
Federation for the purpose of discussing amendments After discussion, the resolution was rejected by 24 
to the Provisions for Avoiding Disputes. This agree-| Votes to 13. A resolution was adopted declaring that 
ment provides that differences which cannot be | the 40-hour week, without reduction of wages was an 
adjusted locally may be referred to central conferences, | Utgent necessity and that a vigorous campaign should 
and that until that procedure is exhausted there must | be carried on in support of the demand for it. 
be no stoppage of work. If there is “ failure to agree ” onlin 
in the final stage, the parties are at liberty to take 
whatever further action they deem fit. The confer- 
ence with the employers took place on Wednesday 
this week. This year’s National Committee did not, 
however, make the task of the negotiators easy, for at 
Llandudno last week it passed a resolution by 21 votes 
to 19 instructing the executive council to take a ballot 
vote for or against ending the York Memorandum 
otherwise the Provisions for Avoiding Disputes. The 
Glasgow member of the Committee who moved the 
resolution, said that the York Memorandum had stulti- 
fied all their efforts as a union ar:’ had created an 
atmosphere of discontent and apathy which ought not} aia 
toexist. By the time they had exhausted the negotiat- By a large majority, the annual conference of the 
ing machinery, the “ kick” had gone out of the members. | Railway Clerks’ Association adopted this further 
The employers were continually “wangling” the! resolution :—‘‘ This Conference strongly approves. the 
machinery in order to prolong the negotiations and it was | action of the executive committees of the three railway 
a sheer waste of time. If that conference decided on a| trade unions in declining to agree to the reactionary 
ballot, the employers would be brought down to brass proposals of the railway companies for alternative 
tacks and compelled to negotiate a new agreement. arrangements for dealing with labour questions, which, 

apart from restricting terms of reference and range of 
evidence, would involve secret hearings before a small 

The position was very nearly further complicated | tribunal upon which the unions would have no direct 


National Committee, sitting at Llandudno, 
adopted during the past week a_ resolution 
in favour of applying to the Engineering and Allied 
Employers’ National Federation for an increase of 
2d. per hour on the basic wage rate. As originally 
submitted, the motion instructed the executive council 
to make the application jointly with the other unions, 

| but without them if opposition should be raised. That 
part of it was, however, rejected by the Committee by 

24 votes to 16. 


institutions. 


In obedience to the instructions of last year’s 


At the annual conference of the Railway Clerks’ 
Association, a resolution was adopted urging the 
executive committee to continue to press the claim for 
discontinuance of the wage cuts which are in operation, 
“any decision on strike action to be first submitted to 
a special conference of the Association.”” The annual 
conference of the Associated Society of Locomotive 
Engineers and Firemen passed a resolution instructing 
the executive council to call a special conference of the 
society to deal with the same matter in the event of the 
demand not being conceded by the railway companies. 


Conference is firmly of 


Ou.-ImMersep Iso.aTinc Swrrenes.—The advan- | ences and the holding of local conferences within three | opinion, founded on past experience, that any such 


tages of oil immersed, as ‘ompared with air break, | , 


isolating switches are stressed in two leaflets recently | } 


published by Messrs. Fergusson, Pailin, Limited, Higher 
Openshaw, Manchester. The first dealt with comprises 
three remote mechanically operated triple pole — 
two of which are connected in series with the third, 


( 


« 


tee-ing off at the mid point. It can, therefore, be used for | than that. 


ring main sectionalisation with a transformer tapping, 
or as part of a “ single switch "’ sub-station. The other 
pattern consists of one triple-pole switch which is operated 
direct from a handle at the side of the tank, and can be 
used to control a main and an auxiliary power transformer, 
bolted links being provided for disconnecting the latter. 


* See ENGIneerinea, vol. xcii page 643 





lays after the emergence of disputes, was only defeated | arrangements would inevitably lead to intense ill 
yy the casting vote of the chairman. The aim of the | feeling and friction in the railway service. We contend 


amendment was, it was stated, to speed up the pro-| that the action taken by the railway companies to 


edure, but, obviously, elimination of the central| terminate the work of the Wages Boards because thei! 
‘onference provision would have gone much further | application for a 10 per cent. cut from all salaries and 
wages failed is unworthy and untenable. Conference, 
therefore, accords its wholehearted support to th 

A resolution was adopted by the National Com- | executive committee in its claim for the restoration 
nittee instructing the executive council to negotiate| of the working of the Wages Boards on the basis 


with the Engineering and Allied Employers National! decided upon by Parliament in the Railways Act otf 
Federation for the abolition of systematic overtime. | 1921, and pledges itself to uphold any action the 
A resolution instructing the executive council to| executive may consider necessary to recover thos 
approach the employers with a demand for the abolition | fair and open facilities for dealing with labour questio! 
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which the railway companies themselves agreed to in| ;#y7RFLATTON PUMPING STATION 


1921, upon the unions signifying their willingness to 
relinquish a proposal for seats upon their directorates.” 


| 


In the House of Commons last week, Mr. Hacking, 


Under Secretary for the Home Office, informed Mr. Rhys 
Davies, Labour member for Westhoughton, that the 
Home Secretary proposed to set up a committee, with 
Sir Malcolm Delevingne as chairman, to inquire into the 
working of the two-shift system. He hoped, it was 
added, to announce the composition of the committee 
within the next few days. Sir Malcolm Delevingne 
was a British delegate at the International Labour 
Conferences in Washington in 1919, and in Geneva in 
1923, 1928 and 1929. 


The trouble in the American steel industry is not, 
t first sight, easy to understand, but it seems to have 
irisen over the companies’ interpretation of clause 7a 
of the National Industrial Recovery Act. Under this 
provision, the workers have the right to elect their 
wn representatives to confer with the employers, and, 
.ccording to cabled accounts, Mr. Roosevelt has given 
them an undertaking that the elections will be carried 
out without interference by the employers. The 
\malgamated Association of Iron, Steel and Tin 
Workers claim to be the elected representatives of the 
workers—they seek, at any rate, to negotiate with the 
employers under the Steel Code—and have indicated 
demands relating to wages, hours and working condi- 
tions which they intend to put forward when, having 
heen given the right to represent the workers, they 
proceed to negotiate under clause 7(b). That the United 
States steel industry could profitably operate under 
the conditions contemplated by the union is doubtful, 
but, so far, its controllers do not appear even to have 
thought of conceding them. 





The weekly organ of the International Labour Office 
it Geneva states that on the occasion of the fifth 
unniversary of the introduction of the methods known 
as Socialist competition, the General Council of Trade 
Unions of the Soviet Union has issued an appeal to all 
members of the unions. The General Council recalls 
that the idea of introducing competitive methods for 
the purpose of accelerating work and hastening the 
industrialisation of Russia was due to Lenin, who 
caused the Communist Party to adopt it in 1920. It 
was only in 1929-1930, however, that these methods 
were actually applied. According to the Council, 


they led to a revival of discipline and a considerable | 


increase in the output of labour during the first five- 
year period. The 17th Congress of the Communist 
Party, the appeal continues, laid down that one of the 
essential conditions for the fulfilment of the second 
five-year plan was the extension of Socialist competi- 
tion in order to make fuller use of new technical 
methods and newly-established industries. 


The shock-worker of the second five-year period, it 
is declared, is the worker who knows how to make his | 
efforts productive, who has some notion of modern 
technical practice, and who can make full use of his 
tools in the interest of the State. The Council invites 
all members of trade unions to devote themselves to 
this task and to carry on a vigorous campaign against 


| 


| 1,250,000 gallons per day. The water was pure and 





slackers and others who disorganise production. In 
this connection, it may be noted that the newspaper | 
of the General Council of Trade Unions has for some 
time been pursuing a vigorous campaign against the 
ibuses of which managers of State industry are accused. 
lt is stated that managers, under the pretext of en- 
couraging Socialist competition, are constantly infring- 
ing labour legislation, and especially the Acts relating 
to rest periods and overtime. The newspaper in| 
question considers that overtime would often be| 
unnecessary if the work were better organised. 


\t its meeting in Lucerne last month, the Inter- | 
national Federation of Textile Workers’ Associations | 
passed the following resolutions :—“* Congress denounces | 
the entire shift system as quite unjustified by existing | 
economic circumstances and the necessities of produc- | 
tion, except in those mills where the work does not 
permit of interruption. Congress resolves to work | 

ntinually in this direction, being convinced that all | 
shift work is harmful to the workers, and that its | 
Suppression is a matter of great social import and of 
great moral and physical interest. Congress authorises 
the Secretariat to invite the International Labour 
Utfice to conduct an enquiry on the shift system in 
various countries with a view to drafting an inter- | 
—— convention for the abolition of this system al 
work,” 


OF THE SWINDON CORPORATION 
WATERWORKS. 


Ar times like the present when the water authoritie® 
of many areas are becoming concerned about thei 
supplies, it must be a source of satisfaction to the 
Corporation of Swindon that, taking to heart the 
lessons of the drought of 1929, it has been able to make 
entirely satisfactory provision for local needs for some 
time to come. A new deep well supply of water has 
been tapped and a pumping station and reservoir 
have been constructed, whilst the older waterworks 
have been strengthened by an additional reservoir. 
The new station is at Latton, some 3 miles north of 
Cricklade, and consists of duplicate pumping plants, 
one of which functions as a standby set. The water 
is pumped at the rate of 2,500,000 gallons per day to 
the new reservoir at Blunsdon, 6 miles distant, ‘.e., 
nearer Swindon, thence it flows by gravity through 
another 34 miles of main to Swindon. 

The earliest waterworks date from about 1864, 
and consisted of an impounding reservoir with a 
capacity of 11,000,000 gallons, five adits and a covered 
service reservoir. These are situated at Wroughton 
and Overtown, south of Swindon. Another covered 
service reservoir also exists within the borough. In 
1903, when the Corporation took over the water supply 
from the Swindon Waterworks Company, a pumping 
plant was installed at Ogbourne St. George, which 
delivered water to the Overtown Reservoir, and as the 
demand increased additional wells were sunk and adits 
driven from time to time. A point was eventually 
reached, however, at which further water could only 
be obtained from this area at an uneconomical cost and, 
following the drought of 1929, the Corporation 
instructed the late Dr. Herbert Lapworth, M.Inst.C.E., 
to report upon its whole position. In this report it 
was estimated that by the year 1956 the population 
of the borough would be 100,000, for which some 
3,500,000 gallons per day would be required. At 
the time the question was investigated, the maximum 
daily consumption had already reached 1,750,000 
gallons, and the maximum quantity of water obtainable 
in dry summer months from the existing sources was 
a little under 1,000,000 gallons per day. It was evident 
then that an acute shortage might follow a dry summer. 
The population at the present time is over 62,000. 

Attention had been drawn in 1919 to a site near 
Manor Farm, Latton, by Mr. W. R. Bird, Analyst 
to the Corporation, as one at which an ample 
water supply might be found. The site belonged to 
the Co-operative Wholesale Society, Limited, and 
already contained a 9-in. borehole, 131 ft. deep, which 
overflowed, small as it was, at a minimum rate of 


had a total hardness of about 18 parts per 100,000. 
Dr. Lapworth investigated the possibilities of Latton, 
and in 1930 recommended the development of the 
site. An unopposed measure was passed through 
Parliament, and the work of sinking the borehole was 
commenced on October 28, 1931. This station was 
formally opened on Friday last. The borehole is 
only 185 ft. distant from the existing one of the Co- 
operative Wholesale Society, but that the water 
supply on the site is abundarit is evident from the 
fact that, when it was completed, the overflow 
from the borehole was 1,850,000 gallons per day, 
whilst that from the existing borehole was 950,000 
gallons per day, viz., a total of 2,800,000 gallons per 
day. 

A pumping test for 15 consecutive days was carried 
out in the spring of 1932. The water pumped amounted 


| to 3,000,000 gallons per day, and the water in the new 


borehole was lowered to 64 ft. below the surface, the 
overflow from the 9-in. borehole decreasing to 460,000 
gallons per day. Within two minutes from the 
stoppage of the pumping test, the water had risen to 
the surface, and after 1} hours had elapsed the overflow 
rate was the same as that prior to the test. Measure- 
ment of the combined overflows of both boreholes 
then made showed a discharge of 3,000,000 gallons 
per day. The new borehole has a total depth of 231 ft., 
and consists, for 102 ft. 6 in. from the top, of a cast-iron 
lining, 30 in. in internal diameter. The open boring 
below that to the bottom is 33 in. in diameter. 
upper part of the cast-iron lining is protected by a steel 
tube 36 in. in diameter, the upper part of which tube 
is itself protected by a steel tube 40 in. in diameter 
with concrete fillings. The borehole passes through a 
number of strata of blue clay, alternating with grey 
rock. The final 34 ft. of the borehole are in the Great 
Oolite grey rock. The basement floor of the pump 
house, above which the cast-iron lining projects for 
about 2 ft., is 272 ft. O.D. The floor level of the house 
is 280 O.D. Both pumps, of course, draw from the 


borehole, the suction pipes running down to a point | 


35 ft. below the floor level. Either pipe can be dis- 
mantled and removed without interfering with the 
other. 





The | 





The borehole is, of course, sealed at the top, but is 
provided with an overflow pipe discharging into an 
open channel, so that pressure on the suction pipes 
may be regulated as necessary, The existing 9-in. 
borehole had also to be sealed, a matter of considerable 
difficulty. Steel lining tubes, put in in 1919, had cor- 
roded to the thickness of paper, and a large cavity, 
requiring 100 tons of gravel to fill, had been scoured 
out by the action of the overflow. A new cast-iron 
lining was fitted and the discharge brought under 
control, it being understood that the overflow formerly 
occurring led to a great waste of water. The water 
is gathered from the Cotswolds in the Oolite rocks 
which dip in the southerly and _ south-easterly 
directions. At Swindon itself the rocks are 700 ft. 
below the surface‘ and are covered by the Oxford 
and Kimmeridge clays. Saline water is found in 
deep borings in some adjoining localities, and in places 
travels through surface gravels. It is possible, 
therefore, that this salinity was responsible for the 
corrosion already referred to, and by lining both 
boreholes with cast iron to a considerable depth, all 
risk of the water being contaminated by the saline 
surface waters is eliminated. The contractors for the 
boreholes were Messrs. C. Isler and Company, Limited, 
Southwark-street, London, 8.E.1. 

The pumping station is, as will be recognised, from 
the view given in Fig. 1, page 648, constructed in the 
traditional Cotswold manner. It is of stone and is 
roofed with the stone tiles so often found on old houses 
in the district. Though externally the building is 
apparently of two floors, internally it has only one, 
that is, the main pump room extends to the roof. 
There is, however, a low basement. An annexe 
at the rear contains an office, a battery room, a 
store room, a workshop, &c. The engine exhausts are 
led into short stone chimneys at the back. 

The pumping sets consist of two “ Invincible ” two- 
stage centrifugal pumps, supplied by Messrs. Gwynnes 
Pumps, Limited, Chancellor-road, London, W.6. 
The semi-circular pipes, visible in Fig. 2, couple the two 
stages of each pump. The rating of each pump 
is 1,834 gallons per minute at 1,500 r.p.m., and against 
a head of 295 ft. The main contractors for the whole 
of the machinery were Messrs. Ruston and Hornsby, 
Limited, Lincoln, the engines being of this firm’s well- 
known enclosed vertical eompression-ignition type. An 
account of this type of engine will be found in En- 
GINEERING vol. cxxxiii, page 197 (1932). Each engine 
develops 275 brake horse-power at 428r.p.m. The drive 
is transmitted through a Wellman-Bibby flexible coup- 
ling and a speed increasing gear made by Messrs. David 
Brown and Sons (Huddersfield), Limited, Huddersfield. 
The guard seen adjacent to the flywheel in the illustra- 
tion covers a belt pulley from which is driven an 
8-kW Crompton generator and a cooling water pump. 

The former supplies electric current for various 
auxiliaries, for lighting, and for charging the storage 
batteries used for these purposes when the main engines 
are not running. The cooling water pump lifts the 
water from a tank in the basement to an overhead 
tank above the workshop. Before reaching this tank, 
the water, which has been heated by passing through the 
cylinder jackets, is passed through a cylinder surround- 
ing the pumping main, in order to cool it. The jacket 
supply is by gravity. The circuit is thus a closed one, 
and any make-up water is taken from the rising main 
through a bail-operated valve. No noise of exhaust 
or running is audible outside the pump house. The 
auxiliaries are situated in the basement and comprise 
an electrically-driven air compressing set, with two 
receivers, for engine starting, which is effected from 
the cold, and a stand-by air compressor driven by a 
petrol-paraffin engine. A heating boiler fired with oil, 
the burner gear being electrically-driven and thermo- 
statically controlled, is also situated in the basement. 
A “Chloronome ” apparatus supplied, by Messrs. 
Paterson Engineering Company, Limited, Kingsway, 
London, W.C.2, is placed near the pumping mains in 
the basement. The water does not normally need 
chlorination, the set being supplied, according to 
statutory regulations, for emergency purposes. 

The fuel oil is delivered by lorry at the back of the 
building through a meter and pipe situated in a recess 
in the wall. It is discharged into two storage tanks 
underneath the workshop, store room and battery room. 
Each tank has a capacity of 30 tons, the total storage 
thus provided being sufficient for 1,700 hours’ running. 
The oil is lifted from the storage tanks to service tanks 
in the engine rooms by semi-rotary hand pumps. The 
lubricating oil is kept in the store. Hele-Shaw filters 
are provided for purifying the oil. The guaranteed 
fuel oil consumption is 0-494 lb. per w.h.p. per hour 
within + 5 per cent., with oil having a calorific value 
of 18,300 B.Th.U. A 12-hour test on each set gave 
results as follows. The total head in the two tests 
was 295-38 ft. and 295-30 ft. respectively after allowing 
for pressures on the suction side of 10 ft. and 6 ft, 
The corresponding quantities of water pumped were 
111,833 gallons and 111,417 gallons per hour,respectively, 
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The mean w.h.p. in the two cases was 166-08 and 
166-2, with the engines running at r.p.m. and 
the pumps at 1,480 r.p.m. The fuel consumptions 
exceeded the guarantee figure by 1-0 per cent. and 
0-8 per cent. respettively, figures well within the 
tolerance allowed. As the head and the duty were 
both higher than the designed figures and the speed 
lower, this may be regarded as a very satisfactory per 
formance. 

The outgoing water is measured by a Venturi meter 
with Kent recording apparatus. The overflow pipe is 
similarly fitted. The pumping main consists of cast 
iron pipes 18 in. in diameter, and is laid on the east 
side of Ermin Street to a point near Cricklade, when it 
is carried across fields and crosses the River Thames, 
which is here 50 ft. wide, by two 12-in. pipes, about 
+ ft. below the bed of the river. The crossing of 
the River Ray, 40 ft. in width, was effected in the 
same way. Thereafter the pipe follows the west side 
of Ermin Street until it reaches the foot of Blunsdon 
hill on which the new reservoir is situated. A Kent 
gramophone-telephone-recorder connected to the public 
post office exchange enables the height of the water 
in the reservoir to be audibly ascertained either by 
the pumping superintendent at Latton or by the water 
engineer's office at Swindon. 

The Blunsdon reservoir has a capacity of 1,333,000 
gallons and is constructed with mass-concrete walls and 
floor. It is roofed in with reinforced concrete, the roof 
being supported by plain concrete columns. From the 
reservoir the main consists of a 26-in. cast-iron pipe 
which follows Ermin Street and the main road to 
Swindon, being gradually reduced. At the centre of the 
town it 18 in. in diameter. Bulk supplies can be 
given to the Highworth and the Cricklade and Wootton 
Bassett Rural District Councils if desired. The pipes 
were supplied by Messrs. Stanton Ironworks Company. 
Limited, Nottingham. 

The parliamentary estimate for the whole of the 
scheme was 151,000/., but owing to the excellent yield 


> 
-- 


18 


obtained from the site, and the exceptionally low tenders | 
and | 


received for the cast-iron pipes, pipe laying 
reservoirs, it is expected that the total cost will not 
greatly exceed 100,000/. The consulting engineers 
were Messrs. Herbert Lapworth Partners, 25, Victoria 
street, London, 8.W.1, with Mr. M. Bryham Mawson, 
M.Inst.C.E., as resident engineer. The borough sur 
veyor and water engineer is Mr. J. B. L. Thompson, 
M.C., A.M.Inst.C.E. The station was opened by the 
Right Hon. Sir E. Hilton Young, M.P., Minister of 
Health, the engines being started by Councillor A. 
Balch, Chairman of the Waterworks Committee of the 
Swindon Corporation. 








300-H.P. DIESEL-ELECTRIC 
LOCOMOTIVE. 


LAILWAY engineers, who are now generally acquainted | 


with the advantages and drawbacks of Diesel-clectri« 
traction, will watch with considerable interest the per 
formance of a locomotive of this type now being tried out 


on the London, Midland and Scottish Railway system. | 


It is of the 0-6-0 type, weighing 47 tons, and of 300 h.p., 
and has been designed and constructed by Messrs. 
The English Electric Co., Ltd., Stafford, in conjunc 
with Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Newcastle-on-Tyne, the latter 
firm having been responsible for the construction of 
the mechanical parts. The object of the design was 
to make full use of the inherent flexibility of the Diesel 
electric drive, and in this way it has been possible to 
make the locomotive suitable for heavy shunting, 
hauling goods trains, and branch-line passenger working. 
In the latter service a train of 100 tons weight can be 
hauled at about 35 m.p.h., while a goods train of 
800 tons can be haulec at 12 m.p.h. on the level. The 
maximum tractive effort developed is 30,000 Ib., and | 
the locomotive has a total wheelbase of 11 ft. 6 in., | 
an overall length, over the buffers, of 28 ft. 0} in., | 
while the wheel diameter is 4 ft. 0} in.; the sharpest 
curve that can be negotiated is of 290-ft. radius. 

With regard to the general arrangement of the | 
locomotive, it should be explained that the super- | 
strueture has a single driving cab, with a fuel-oil tank 
above it, at one end, and a main compartment housing 
the engine and its auxiliarie:. Two separate partitions 
are fitted between the engine compartment and the 
driver's cab, the partitions oeing covered with sound 
insulating material in order to prevent noise from 
reaching the cab. We understand that. as a result of 
this provision, it is possible to converse in ordinary 
tone in the cab when the locomotive is running at full 
speed. The main frames are of 1-in. mild-steel plates, 


tion 


rolled in one piece and rigidly stayed transversely. 
The principal stays are in the form of steel castings, 
ribbed and arranged to serve as supports for the engine 
and generator, which have a three-point suspension. 
The buffer beams are of 1}-in. mild-steel plate and are 
attached to the main frame and rigidly supported by 
gusacts 


and The buffers have oval heads, 


angles. 
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LATTON PUMPING STATION ; SWINDON WATERWORKS. 
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INTERIOR OF STATION. 


measuring 26 in. by 19 in., to prevent the possibility of | side of each wheel, so that all wheels are braked, and 


locking on sharp curves. The draw gear is of the 


standard type, and steel draw springs, of volute form, | 


are provided on the draw bars. The axle-boxes are 
steel castings with hard-gunmetal bearings lined with 
white metal, and the axle-box guides are steel castings 
machined and fitted to the frames with turned bolts 
made a driving fit in reamered holes. 

To enable the locomotive to handle any type of 
rolling stock in use on British railways, a full brake 
equipment is fitted, comprising straight and automatic 
air brakes and vacuum brakes, as well as a powerful 
hand brake, which can be operated independently 
or in conjunction with, the air brake. There is a 
driving position on each side of the cab, and a full 
set of brake handles is provided in each position, in 
addition to the master controller. It may here be 
noted that a proportional valve is fitted, so that when 
the vacuum brake is applied on the train the air 
brake is brought into operation on the locomotive ; an 
intercepting valve on the system, however, also enables 
the vacuum brake to be applied on the train only, 
without applying the air brake on the locomotive. 
On the latter cast-iron brake blocks are fitted on one 








the braking is fully compensated throughout. 

The Diesel engine is of the six-cylinder, four-stroke. 
cold-starting type, rated at 300 h.p. and having a 
normal speed of 675 r.p.m. The cylinders have a 
bore of 10 in. diameter, and the piston stroke is 12 in. 
It was constructed at the Willans Works, Rugby. of 
the English Electric Company, and is directly coupled 
to an English Electric 240-kW, direct-current generator. 
The engine and generator are shown in Fig. 1, and 
it will be noticed in this that an auxiliary generator 1s 
mounted on an overhung portion of the main generator 
shaft. This auxiliary generator is rated at 11 kW. 
As already mentioned, the engine unit is carried on a 
three-point suspension, partly visible in Fig. 1, in 
order to prevent any movement of the locomotiv« 
underframe from imposing stresses on the crankcas 
or crankshaft of the engine. To keep down the weight 
a medium-speed engine was selected, and this type 0! 
engine has the additional advantage of requiring onl) 
two valves per cylinder, instead of four, as are usually 
employed in a high-speed engine. The combined 
engine bedplate and crankcase of welded-steel 
construction, to obtain the minimum weight with th: 
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tiaximum rigidity, and the housings for the main 
hearings are of cast-steel welded to the lower transverse 
members. The main bearing shells are of steel, lined 
with white metal by a special process which ensures 
perfect adhesion. The cylinder liners are of special 
ist-iron, the bores being finished by honing, and, in 
order to permit free expansion and contraction, they 
tre fixed at the upper ends only. The water joint at 
the lower end is made by two rubber rings having good 
and heat-resisting properties. The valves are 
)perated by push rods through rocker gear carried 
the cylinder cover, and the design is such that 
© cover may be removed complete with the rockers, 
‘ny valve can be removed together with its cage 
without taking off the cylinder head. The exhaust 
tlves are of special heat-resisting steel. Hardened 
thimbles are fitted on the valve stems, and the striking 
nds of the levers are also hardened. Two springs are 
provided on each valve to reduce the risk of spring 
failure to a minimum. The fuel-injection valves are 
‘utomatic in action, being operated by the pressure 
tthe fuel. As will be seen in Fig. 1, the valve gear 
each cylinder is enclosed in a dust-proof, oil- 


tor 
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retaining cover of light construction, which is easily 
removable. The governor gear of the makers’ 
patented design, and comprises a number of cylinders 
operated by lubricating oil under pressure and con- 
trolled by solenoids. These are operated from the 
master controller in the driver’s cab, and they serve 
to set the engine speed to one of a range of predetermined 
values. In connection with the governor gear it 
should be mentioned that it is arranged so that the 
engine is automatically shut down in the event of a 
failure in the lubricating-oil pressure from any cause. 
Pumps, gear-driven from the engine, maintain a 
circulation of oil and water, and filters are provided in 
the lubricating-oil system to keep the oil in a clean 
condition. A combined oil and water cooler is provided, 
oil being drawn through this by an electric fan with 
thermostatic control. 

The main electric generator is separately excited at 
80 volts by the auxiliary generator, previously men- 
tioned, and has a voltage range from 0 to 640. The 
system of control employed is of particular interest 
and is, we are informed, the first application of electric 
| torque control in this country. The principle of this 


18 











system is that the engine speed is kept at a constant 
pre-selected value by varying the electrical loading of 
the generator to suit the track conditions. The control 
is entirely automatic and is effected by instantaneous 
regulation of the main-generator field by a pulsating 
electric-torque relay. Overloading of the engine is 
thus prevented, and the whole operation of the equip- 
ment is rendered proof against mistake. A diagram of 
the main power circuits is given in Fig. 2, from which 
it will be seen that the two traction motors M, and M, 
are connected directly across the main generator G. 
The motors can be operated in series or in parallel 
by means of standard electro-magnetic contactors 
shown at P,, P,, and 8S. A single-step, weak-field 
shunt control is provided for each motor. As already 
stated, the main generator is excited by the auxiliary 
generator lettered AG in Fig. 2, and this auxiliary 
generator is of a special design with a reversed pole to 
give the required characteristics for maintaining the 
charge in an 80-volt battery under varying speeds and 
load conditions. 

The apparatus controlling the engine speed comprises 
a small permanent-magnet voltage generator VG 
driven directly from the engine and producing a voltage 
directly proportional to the engine speed, a load- 
regulating relay VR, and a generator-field contactor 
GFI. The load-regulating relay is fitted with a single 
pair of contacts which open and close under the 
influence of small changes of current in the operating 
coil, which is connected in series with an adjustable 
resistance across VG. The relay VR is set so that when 
the engine is running at the correct speed the contacts 
are just on the point of “‘ making ”’ or “* breaking ” the 
circuit, but on any departure from the correct speed 
the definite movement of the relay armature closes the 
contacts on an increase of speed and opens them on a 
decrease. The contacts of VR are connected in the 
operating-coil circuits of the generator-field contactor 
GFI, and the latter, consequently, opens and closes 
in accordance with the corresponding movements of 
the contacts of VR. The contacts of GFI are connected 
across a resistance which is in series with the main 
generator shunt field, and the intermittent action of 
the contact therefore alternately strengthens and 
weakens the shunt-field current, and thus regulates 
the generator voltage and output. As a result, the 
average field strength is kept suitable for the running 
conditions obtaining at any time. Any tendency to 
hunting or surging is prevented by an anti-hunt circuit. 

Since any change in engine speed results in a simul- 
taneous change in load, the whole mechanism acts as 
a sensitive governor and there is very little departure 
from the theoretically best speed. Different speed 
settings are obtained by altering the resistance in 
series with VR by means of the small relays V,, V, 
and V,, which are operated by the master controller. 
Each relay is operated in one position of the master- 
controller handle corresponding to a given setting of 
the fuel valve. 

Fig. 3 shows the speed-tractive effort characteristics 
of the locomotive and serves as an indication of the 
high degree of flexibility obtainable. In this diagram 


| the curves A, B, C and D correspond to engine speeds 


of 675, 615, 475 and 400 r.p.m., and the dotted curves 
were obtained with the motors on weak field. The loco- 
motive is now undergoing trials in use on the London, 
Midland and Scottish Railway for the purpose of investi- 
gating its possibilities in different applications. It has 
been used in Rugby shunting yard for making up and 
breaking up trains against a continuous grade of about 
1 in 180, the wagons being shunted up the gradient 
with the brakes slightly on in order to prevent them 
from running back. At the Crewe yards shunting over 
a hump has been carried out in accordance with the 
latest practice, and further trials are to be carried out 
at the Beeston yards, Nottingham, on a different class 
of work. 

Among the advantages claimed for this locomotive 
is that it is available for service for twenty-three hours 
a day, the remaining hour being utilised for re-fuelling, 
lubrication of mechanical parts, &c. Under average 
shunting conditions we are informed that the fuel oil 
consumption is about 3 gallons per hour and that of 
lubricating oil 1 pint per hour. With fuel oil at 
4d. per gallon and lubricating oil at 2s. 6d. per gallon, 
the cost of these two items is thus approximately 
ls. 33d. per hour. 





Tue Barrette Memoriar Instirure.—The trustees 
of the Battelle Memorial Institute, Columbus, Ohio, 
U.S.A., inform us that Mr. Clyde E. Williams has been 
appointed director of the Institute, and Dr. Ww. 
Gillett chief technical adviser. Furthermore, a wider 
range of research and development work within the 
Institute has been decided upon. Both Dr. Gillett and 
Mr. Williams have been associated with the Institute 
since 1929, Dr. Gillett as director, sharing the adminis- 
trative duties of the directorship with Mr. Williams as 
associate director, and at the same time serving as 
metallurgical supervisor of the Institute. Dr. Gillett 
will now devote his entire time to the scientific side of 
the Institute’s work. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 

Lead.—The supply of 15,000 kg. of 99-per cent. purity 
lead for foundry work. The Viagao Ferrea do Rio 
Grande do Sul, Brazil; July 3. (Ref. No. G.Y. 13,871.) 

Steel Plates and Bars.—The supply of steel bridge 
plates, chequered plates, steel bars and sections La 
Compagnie des Chemins de Fer Portugais, Lisbon ; June 
12 (Ref. No. G.Y. 13,872 ) 

Bridgework..-The supply of bridgework required at 
Umbilo River Bridge. The South African Railways 
and Harbours Administration, Johannesburg ; June 25 
(Ref. No. G.Y. 13,874.) 

Lattice Steel Towers.—Th« supply of five self-supporting 
lattice steel towers, 70 ft. in height, for Maitland radio 
station. The Union of South Africa Post Office, Pretoria ; 
June 29. (Ref. No. G.Y. 13,875.) 

Lorry.—The supply of a petrol-driven lorry, complete 
with base body, having a pay load of 1 ton The 
Municipality of Johannesburg ; June 21 (Ref. No. G.Y 
13,876.) 

Steel Cables 


The supply of various lengths and sizes 


of flexible galvanised steel cables, steel strip cables, and | 


other steel Oilfields, 


Buenos Aires ; 


cables. The Argentine State 


July 3. (Ref. No. G.Y. 13,878.) 

Copper Fire-Box Plates rhe supply of (a) copper fire- 
box-back flanged plates and (b) tube-flanged copper fire- 
box plates required during the year ending August 21, 
1935. The North Western Railway, Lahore, India 
(a) June 28 (Ref. No. G.Y. 13,879) and (6) June 27 
(Ref. No. G.Y. 13,882) 

Steel Fire-box Plates.—The supply of steel fire-box 
easing plates, barrel boiler plates, &c., required during 
the year ending August 21, 1935. North Western Rail 
way. Lahore, India; July 3. (Ref. No. G.Y. 13,883.) 

Automatic Couplers.—The 
automatic couplers for locomotives The Board of the 
Port and Railways of Lourengo Marques, Lourengo 


Marques ; August 6. (Ref. No. G.Y. 13,881.) 

Locomotive Boilers and Superheaters.—The supply of 
locomotive boilers and superheater conversions for 
0-6-0 class locomotives. The East Indian Railway, 
Calcutta ; June 19. (Ref. No. G.Y. 13,884.) 


Locomotive Parts 
ders and motion parts for superheater conversion of 
9-6-0 and 2.6-4 class locomotives The East Indian 
Railway, Caleutta; June 19. (Ref. No. G.Y. 13,886.) 

Pumping Plant.—The supply and delivery of two sets 
of horizontal-type centrifugal pumps, direct-coupled to | 
low-starting-current or high-starting-torque squirrel- | 
cage, drip-proof motors. Alternatively, two vertical- | 

ype pumping sets, complete with shaft-extension 
couplings, starters, float ewit« h, accessories, and spare 
parts. The Indian Stores Department; June 14 
(Ref. No. G.Y. 13,885.) | 

Switchboard Cable The supply of enamel-insulated 
braided switchboard cable Posts and Telegraph De 
partment, Melbourne ; July 24 (Ref. No. A. Y. 12,396.) 

Welding Equipment The supply of portable welding 
equipment, comprising a petrol motor with 200 ampere | 
wenerator and accessories The Argentine State Oilfields ; | 
July 3. (Ref. No. A.Y. 12,402.) | 

Diesel-Electric Generating Set rhe supply of a Diesel. | 
engine driven, direct-current, 230-volt generator and 
switchboard panel The Egyptian Ministry of Public 
Works, Cairo; July 30. (Ref. No. A.Y. 12,403.) 

Circuit Breakers.—The supply of 36 three-phase, oil 
ummersed circuit breakers. The Johannesburg Munici 
pality ; June 21 (Ref. No. A.Y. 12,404 

Oil.Driven Alternator Set.—The supply of a generating 
set, comprising a 750-kW, three phase alternator driven 
by a 1,500-b.h.p. oil engine. The Indian Stores De part 
ment, Simla; July 4. (Ref. No. A.Y. 12,405.) 

Telephone Cable The supply of lead-covered under- 
ground telephone cable. Posts and Telegraph Depart 
ment, Melbourne; June 19. (Ref. No. A.Y. 12,406.) 

Electric Lighting Installation The supply of electrical 
equipment for the supply of power to the town of 
Chebin-el- Kanater, including transformers, 
phosphor-bronze ware, insulators, and switchgear. The 
Egyptian Ministry of the Interior, Cairo; July 17 
(Ref. No. A.Y. 12,407.) 

Rectifiers and Generators The supply of a 180-volt, 
j-ampere rectifier and motor generators, with outputs 
ranging from 1-5 to 50 amperes, at voltages of from 
300 to 35 volts. The Posts and Ts legraph Department, 
Melbourne ; June 26 (Ref. No. A. Y. 12,409.) 


cables, 


* Domesta " FLexipie Evectric Corp.-—Mesars. The 
General Electric Company, Limited, Magnet House, Kings 
way, London, W.C.2, have introduced a flexible “ non- 
kinkable " cord, known as ‘“‘ Domesta " flex. This consists 
f conductors of tinned copper wire, each of which is 
insulated with two layers of vulcanised rubber of the 
600-megohm grade. These insulated cores are then 
laid up with whipcord inserts, which are filled with 
vuleanised rubber and braided with glazed cotton, the 
external braid adhering to the rubber filling. The whip- 
eord pore a means of attaching the flexible cord to 
the plug and so reduces any strain on the conductors, 
while the close adhesion of the braid to the rubber filling 
prevents the cotton fraving 





supply of 20 complete | 


i for service on the Thames. 


| 
The supply of locomotive cylin | 
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Power Supply Economics By J 


Rugby Engineering Society. 


Department of a fic and Indust 





| 
| CONTRACTS. | 
Messrs. Marcont’s Wiretess TeLecrarH Company, | 
Limirep, Electra House, Victoria Embankment, London, 
W.C.2, have provided the equipment for the high-power 
broadcasting station at Abu Zabal, near Cairo, and the 
relay transmitting station at Ras el Tin, near Alexandria. 
The stations are connected by land lines with the studios 
at Radio House, Cairo, the headquarters of the Egyptian 
State Broadcasting Service. The Service, which was 
inaugurated on May 31, is being operated by Messrs. 
Marconi on behalf of the Egyptian Government. The 
Cairo station has an aerial power of 20 kW, with modula- 
tion up to 100 per cent., while the Ras el Tin station, 
which is semi-automatic in operation, has a power of 
250 watts in the aerial with modulation up to 80 per cent, | 
Messrs. BLACKSTONE AND Company, Limirep, Stam- | 
ford, have received orders for their automatic vertical 
and horizontal Unchokable sewage and sludge 
pumps from the local-government and other authorities 
at Bingley, Wem, Clacton, Northfleet, Coventry, the 
Birmingham Tame and Rea Board, Morecambe, and 
Leicester. They have also supplied four of the engine- 
driven portable sets with 3-in. Unchokable pumps to 
| several clients, and pumps for a number of bathing pools. 
Messrs. Tae Hartanp ENGINEERING CoMPANy, | 
Limrrep, B.E.P. Works, Alloa, Scotland, have in hand 
in order for a large borehole pump for Brighton. This | 
comprises two sets, each having a capacity of 4,166 | 
gallons per minute at a head of 455 ft. and driven by | 
| 780-h.p. motors. Another order is for a portable bore- | 
hole pump for the Metropolitan Water Board. This 
| has a capacity of 1,390 gallons per minute at 145-ft. head, | 
| is towed on two 5-ton trailers, and is driven by a mobile 
power-house. Orders have also been received from 
|} South Africa, Canada, India, Iraq, China, and New | 


1 
| 


, | Zealand. 


Messrs. Tue Enouisu Evecrric Company, LIMIreD, | 
| St ifford, are supplying a 400-kW turbo-generator set in | 
connection with the refit of the Royal Mail South | 





American passenger liner Asturias. The impulse turbine 
| has been constructed at the Rugby works of the company, 
and the compound-wound direct-current generator at 
Stafford. Among ther important marine orders is one 
for the Diesel-elect installation for a barge-handling 
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BOOKS RECEIVED. 
Department of Overseas Trade. No. 573. Economic | 
Denmark, February, 1934. Report. 
London: H.M. Stationery Office. 


Conditions in 

By E. G. Casui 

Price 2s. 6d. net 
The Association of Engineering and Shipbuilding Draughts- 


men. Some Notes on Mechanical Design of High-Speed 
Salient-Pole A.C. Rotors. By W. Rotanp NEEDHAM. 
Some Notes on Deflection. Application of Area 


Moment Method to 

W. R. THomson London : 

lishing Company, Limited. [Price 2s. net each.] 
| 


Uniform Section Beams. By 
The Draughtsman Pub- 


British Trade with Holland. By Joun pr LA VALETTE. 
London: East and West, Limited. [Price 5s. net.] 
Ohio State University. The Engineering Experiment 
Station Bulletin No. 81. Surface Clays and Shales of 
Ohio. Preliminary Report on Physical Tests and 
Properties. Columbus, U.S.A.: College of Engineer- 

ing, The Ohio State University. [Price 50 cents.] | 
Die Schweizerische -Maschinen- und Elektroindustrie zum | 
50-Jdhrigqen Bestehen des Vereins Schweizerischer | 
Maschinen-Industrieller, 1883-1933. Zurich: Orell | 
Fiissli. {Price 4-50 francs.] 
International Coal Carbonisation. By Joun Roserts 
and Dr. Apotr Jenxner. London: Sir Isaac Pitman 
ind Sons, Limited Price 35s. net.] 
V. D. I. Jahrbuch, 1934. Die Chronik der Technik. 
Berlin: V.D.1.-Verlag, G.m.b.H. [Price 3-15 marks.] 
Coast Erosion and Protection. By the late Ernest R. 
Matrnews. Third Edition Revised by Brysson | 
CunntncnamM. London: Charles Griffin and Com- | 
pany, Limited. [Price 12s. 6d. net.] 
ictualités Scientifiques et Industrielles. No. 80. La} 
Métrique Angulaire des Espaces de Finsler et la Géo-| . 
métrie Différentielle Projective. By P. Drtevs. No. |’ 
96. Symbiose, Parasitisme et Evolution (Etude Mathé- | 
matique). By V. A. Kostrrzix. Paris: Hermann & Cie. 
Short-Wave Wireless ( By A. W. LADNER | 
and C. R. STroner Second 
Enlarged. London Chapman and Hall, Limited. | t 
[Price 15s. net.] | t 
Pressen von Nichteisenmetallen. By ODr.-Ine. W./t 
BrunNCcKOW Berlin: V.D.1.-Verlag, G.m.b.H. | « 
[Price 1-60 marks.] y 
Umbau von Werkzeugmaschinen. 


| 
| 
| 


t 


mmunecation, 


licher Umbauten von Gebrauchten Werkzeugmaschinen. | deck of 20 ft. 3 in. 
[Price 2-40 marks.] | service in the Portuguese Colonies, and is built with 
By Artuur M. | long forecastle deck extending over about three-quarters 


Berlin : V.D.I.-Verlag, G.m.b.H. 
Elements of Hydraulic Power Generation 


Greene, Jr. New York: John Wiley and Sons, | of her length. 
Incorporated. London: Chapman and Hall, Limited. 
[Price 6s. net.] }1 


’ . D. Justix and W. G.'t 
John Wiley and Sons,/a 
Chapman and Hall, Limited. | t 


Mervine. New York: 
Incorporated. London : 
[Price 21s. 6d. net.] 

Procee lings. \ ol. XXVII. le 
Session 1932-1933. Rugby 
Price 108. 6d | o 


Part 2. 
Society. 
Research. Spectal Report No. 21. Sand-Lime Bricks. la 
London: H.M. Stationery Office. 

SPALCKHAVER and A. 
Berlin: Julius Springer. 


richtungen. By R. 
Second Edition 
32 marks. |] 





| times, the 2,000 men now engaged including sever: 
| hundred who had been idle for nearly five years. 


[Price ls. 3d. net.] | turbine of the Parson’s type. 
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PERSONAL. 


Messrs. GLOUCESTER Rartway CARRIAGE 
Wacon Company, Limrrep, Gloucester, inform us 
Mr. T. L. Squires has been appointed manager of 
company, Mr. William Redpath having relinquished 
appointment of managing director. Mr. Squires has | 
works manager of the company for the past eleven y: 

Mr. W. F. Carr-Hri is resigning his positior 
European director of Messrs. Bradley Pulveriser ( 
pany, 37, Walbrook, London, E.C.4, after 35 y 
service with the firm. Mr. W.J. FAcCKERELL, wh 


}some years past has been his assistant, is succe¢ 


him as manager of the company’s London office. 

Messrs. Epwarp G. Hersert, Limirep, Atlas Wo: 
Chapel Street, Levenshulme, Manchester, inform us | 
they have now removed their London office to 20, D 
street, Westminster, S.W.1, where a _ considera 
improved demonstration room for their sawing, sa 
sharpening, and other machines has been fitted 
Mr. H. C. Reddrop, A.M.I.Mech.E., will continu 
act as their London representative. 

The business of Messrs. ApPLEBY AND Com 
(ENGINEERS), 70, Victoria-street, London, 8.W.1, havi 
undergone complete reconstruction owing to the d: 
of the principal, Mr. G. H. Bentley, will, in future, ac 
to its activities modern hoisting machinery of all kind 
for contractors’ use, also railway plant, &c. 

Messrs. Unrrep Dominions Trust, Liurrep, kK: 
House, King William-street, London, E.C.4, inform us 
that the first directors of Messrs. Credit For Industr 
Limited, will be Mr. J. Gibson Jarvie (chairman ani 
managing director), Mr. R. B. Pearson, Mr. C. Bru 
Gardner, Captain C. E. Benson, D.S.O., and Mr. I) 
Carmichael. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday 

General Survey.—Business in heavy industrial circles 
in the North-Western area has now overtaken thx 
holiday interruption, and, in most instances, deliveries 
of materials are again back at the levels ruling befor 
the break. On the whole, allowing for the intervening 
seasonal influences, May tonnages of iron going into 
consumption compare favourably with those of preceding 
months of the year, and a reasonably optimistic ton 
prevails. New business at the moment is confined to 
small consignments, but many foundry contracts coverin 
periods of from two to four months expire in the next few 
weeks, and in consequence relatively important transa 
tions are expected by the end of the half-year. Machin 
tool makers are reported to be showing greater buying 
interest, and jobbing foundries are taking moderat: 
quantities, while active conditions in the light-castings 
industry are reflected in the steady absorption of materia! 
at recent levels. Conditions are still slow in steel circles, 
though several constructional-engineering firms are now 
better placed. Locomotive builders are placing orders 01 
an improved scale for plates and other materials. 

Recent Orders.—Messrs. Vulcan Foundry, Limited, 
Newton-le- Willows, Lancashire, who are now busier than 
for some years past, have improved their order book 
with a contract from the Eastern Bengal Railway of 
India for the supply of 30 steam-locomotive boilers and 
15 sets of cylinders. More than 1,000 men are now 








employed by the firm, which, besides having on hand an 
|extensive contract for new locomotives for the London 


Midland and Scottish Railway Company, has orders for 
more than 40 engines for India on its books. The 
Earlestown works of the London Midland and Scottish 
Railway Company are also experiencing more activ: 


Messrs 
R. and J. Dempster, Limited, Manchester, have secured 


an order from the Limerick Council for a new gas 
holder. 
wire drawers and rollers, Manchester, are remodelling 
| their wire-rod mill, and are temporarily to suspend the 


Messrs. Richard Johnson and Nephew, Limited, 


| production of wire rod while a new furnace is erected ; 
stocks are now being built up to provide a reserve 1« 


he period of stoppage. The reconstructed mill will. 
t is hoped, be in full operation again by the end of th 


year. 
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LAUNCH OF PORTUGUESE SLOOF AFONSO DE ALBI 


Edition Revised and | guerque.”—The Afonso de Albuquerque, the first of the 


wo first-class Avisos which Messrs. R. and W. Haw 
horn, Leslie and Company, Limited, are building to 
he order of the Portuguese Government, was launched 
m May 28 from the Hebburn-on-Tyne shipbuilding 
yard. The vessel has an overall length of 338 ft. 6 in.. 


Grundsitze Wirtschaft- | an extreme breadth of 43 ft., and a depth to the upper 


She has been specially designed { 


The main armament, which is supplied by 


Messrs. Vickers-Armstrongs, Limited, consists of four 


20-mm, guns, two of which are superimposed, whil 
he anti-aircraft armament comprises two 76-mm. gul 
nd four 40-mm. pom-pom guns. Two depth-charg 
hrowers are installed on the upper deck in the wais' 


of the vessel, which is also arranged as a minelayer ar 


arries 40 mines. Arrangements are provided fo! 


Offices of the | launching and taking on board a seaplane which is carri 


n the forecastle deck. The propelling machinery ha 


al Research. Building | been constructed at the St. Peter’s Works of the builder 


arrangement of geal 


nd consists of a two-shaft 
Steam is supplied by 


Die Dampfkessel nebst ihren Zubehdrteilen und Hilfsein-|two water-tube boilers of the three-drum small-tul 
Rtster. | type, working at 300 Ib. per sq. in. 
[Price | in separate watertight compartments, each with its self 
| contained oil-fuel burning installation. 


The boilers are fitted 
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NOTES FROM THE SOUTH-WEST. 


Carpir¥F, Wednesday. 

Gas for Motor Vehicles.—One of the most interesting 
events of the Industries Exhibition at Cardiff was the 
visit of some 150 members of the Wales and Monmouth- 
shire Association of Gas Engineers and Managers. The 
fact that the Abersychan Urban Council had a few days 
before passed a resolution urging the Government to 
insist on gas being used instead of petrol on all road 
vehicles added to this interest. The success of recent 
experiments and the fact that a gas-filling station was to 
be opened at Lincoln were regarded as showing progress 
in this direction. The exhibition was organised by the 
South Wales and Monmouthshire Industrial Develop- 
ment Council. 

Carmarthen Town Bridge.—What it is hoped will end 
he discussions of years and lead to an early start with 
a new main-road bridge at Carmarthen Town, over the 
River Towy, is announced. In April the Ministry of 
rransport expressed willingness to discuss the subject 
anew with the object of ending the deadlock. It will 
be recalled that the Carmarthenshire County Council 
desired to erect a bridge to cross the railway as well as 
the river and continuing by viaduct to enter Carmarthen 
Town, by the castle, over property already owned by 
the Council. The cost was 91,300l., but the Ministry of 
Transport would only sanction a scheme to cost 75,1601., 
which the Council would not accept. A compromise has 
been arranged, the Ministry now agreeing to a scheme 
to cost 83,2851., towards which a contribution of 85 per 
cent. will be made. The new bridge will be of reinforced 
concrete. 


Mid-Glamorgan Drainage.—Having regard to the 
absence of progress with a joint scheme for the drainage 
of Mid-Glamorgan, the Maesteg Urban Council have 
resolved to drop those efforts and to proceed with their 
independent scheme, estimated to cost about 60,0001., 
and to apply to the Ministry of Health to sanction the 
proposals and to make a substantial grant so that the 
work may be started as soon as possible. 


Swansea Main Sewerage.—It was stated at a meeting 
of the Swansea Corporation Sewerage and Drainage 
Committee that the deputation to the Ministry of Health 
had not succeeded in securing the increase of the grant 
for the Swansea main sewerage works from 1,371,0001. 
to 1,600,0001. They were, however, informed that the 
Waunarlwydd scheme was considered a separate scheme, 
so that there was 50,0001. available for some work which 
might otherwise have to be deferred. It was therefore 
proposed to deal with the Langland Bay section, which 
was a statutory obligation, and the Brynmill part, to 
bring the sewage of Sketty to the main sewer. Tenders 
had been received and the contract would be signed as 
soon as the Ministry gave formal sanction to proceed. 

Steel Helmets for Miners.—Representatives of miners 
and others employed at collieries of the Powell, Duffryn 
Steam Coal Company, Limited, met at Cardiff on June 2 
to discuss the attitude to be adopted by the miners 
towards the action of the company in urging that the 
men underground should use steel helmets to reduce the 
risk of injury from falling stones in the course of their 
work. Mr. W. H. May, miners’ agent and mines 
examiner at Pontypridd, said that he had worn the 
helmet consistently for the last fifteen months and would 
not again examine a colliery without one. The meeting 
decided to accept the company’s proposal provided the 
company supplied the helmets free of charge. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Features of a favourable character 
have developed in several sections of the local steel, 
engineering and machinery branches. Steel production 
is increasing. Current output is estimated at the rate of 
1} million tons per annum, which constitutes a record. 
\ steady run is reported on basic-steel billets. Acid 
inaterials show little change. The scrap market is in a 
healthy condition. Prices of most classes of scrap show 
# rising tendency, particularly in the case of acid-steel 
scrap, of which supplies are none too plentiful. A better 
tone exists in the heavy machinery and engineering 
branches. Armament production has undergone little 
change. Firms engaged in the manufacture of heavy 
forgings and castings in connection with Admiralty 
orders are working at full capacity. In some instances 
overtime is necessary. Mercantile requirements are on 
the increase. The call for railway rolling-stock shows 
little sign of revival. Sheffield Corporation have placed 
contracts valued at many thousands of pounds for high | 
manganese steel tramway rails, fishplates, mild steel tie- | 
bars, crossings and junctions, and anchor bolts, nuts, 
and plates. Orders are also to be given out for 25 oil- 
cooled transformers, transformer sub-station equipment, | 
‘our 30-ewt. tipping lorries, concrete-lined cast-iron pipes, 
and an automatically-operated electrically-driven pump- 
ing plant for use in connection with increased water 
supply. British orders for mining gear are not impressive. | 
On the other hand, foreign mining enterprises are taking 
cigger supplies of locally-made pneumatic drills, dredger | 
buckets, washing plant, and grinding and crushing 
machinery. Active conditions prevail in special steel 
production. Heavy orders are on hand for stainless 
steel for despatch to various parts of the country. An 
inquiry has been received locally from Calcutta for 
3,336 Ib. of tool steel. The tool trades make headway. 
Strong recommendations having been made by the 
Sheflield Chamber of Commerce, the British authorities 
in Madrid have succeeded in procuring exemption, so far 
48 this country is concerned, from the excessive duties 
on files, published in the Spanish Government’s Decree 
of March 13. In a Decree dated May 25, the Spanish ! 





ENGINEERING. 











Government indicates that the previous increase in duties 
was made to operate against countries which were dumping 
on the Spanish market, and that it will not be enforced 
against countries that can prove dumping is not taking 
place. The evidence submitted on behalf of the Sheffield 
firms (who do a big trade with Spain) proved that Great 
Britain was not dumping files. Renee. in their case, the 
higher duties have been withdrawn. Increased sales are 
reported in farm and garden implements. Only a 
moderate business, however, is passing in saws, scythes, 
and plantation tools. 

South Yorkshire Coal Trade.—A quieter state of affairs 
exists in the coal trade as a whole. Supplies of most 
classes of fuel are ample, both for home and export 
requirements. Industrial demands have been well main- 
tained. The iron and steel trades are good customers. 
|A moderate trade is being done in cobbles and trebles, 
| while singles are steady on export account. Coking 
|smalls are in demand, supplies being on the short side. 
| South Yorkshire best hards show slight improvement. 
Weakness has developed in the house coal market. Stocks 
on colliery sidings and merchant depots are steadily 
accumulating. The demand for foundry and furnace 
coke is unchanged at 18s. 6d. to 19s. 6d., while gas coke 
is firm at 22s. to 25s. f.o.b. the Humber ports. Quotations 
are: Best branch hand-picked, 25s. to 26s.; Derbyshire 
best house, 19s. to 21s. ; Derbyshire best brights, 16s. 6d. 
to 18s.; best screened nuts, 16s. to 17s. ; small screened 
nuts, 14s. to 15s. ; Yorkshire hards, 16s. to 17s. ; Derby- 
shire hards, 16s. to 17s. ; rough slacks, 6s. to 9s.; nutty 
slacks, 7s. to 8s. 6d.; smalls, 5s. to 68. 6d. 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade are without change this week, and although orders 
on hand for heavy material are sufficient to ensure steady 
running of plant at present, the outlook for the autumn 
is not too bright. New business being booked is of 
little note as the aggregate tonnage is not heavy, and 
export orders are very searce. The general inquiry is 
far from good, but producers are very hopeful of securing 
some respectable lots for overseas which are now pending. 
In the black-steel sheet trade the home demand is well 
maintained, and quite a satisfactory output is general. 
The export side of the business is very poor, with gal- 
vanised sheets particularly so. Prices are unchanged and 
are as follows :—Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton; sections, 81. 7s. 6d. per ton; black- 
steel sheets, } in., 81. 10s. per ton, and No. 24 gauge, in 
minimum 4-ton lots, 101. 10s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, 131. per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been no sign of any 
change for the better in the state of the malleable-iron 
trade of the West of Scotland, and makers are very short 
of orders. The re-rollers of steel bars are also very 
quiet and have not much work on hand at the moment. 
Continental competition is as keen as ever, and a goodly 
tonnage of Belgian bars is coming into this market month 
by month. The following are the present quotations :— 
Crown bars, 91. 158. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery and 7/. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron trade 
the home demand continues to be very satisfactory, 
and the current output is on a much larger scale than it 
has been for some time. There are still 15 furnaces in 
blast, five each on hematite, basic, and ordinary. The 
export trade continues very poor, but imports from 
India and the North of England are arriving in the Clyde 
with some regularity. The current market prices are 
as follows :—Hematite, 7ls. per ton, delivered at the 
steel works ; and foundry iron, No. 1, 72s. 6d. per ton, 
and No. 3, 70s. per ton, both on trucks at makers’ yards, 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, June 2, only amounted to 118 tons. Of that 
total 75 tons went overseas and 43 tons coastwise. 
During the corresponding week of last year the figures 
were 57 tons overseas and 92 tons coastwise, making a 
total shipment of 149 tons. 

Scottish Shipbuilding.—In the Scottish shipbuilding 
industry the amount of work now going on must be 








| considered very satisfactory, as by the autumn the year’s 


output, as measured by vessels launched, will be con- 
siderably increased. The big Cunarder will be one of a 
number of notable launches, and it alone will add 70,000 
tons to the year’s total. During the month of May only 
a few new orders were booked, but several others are 
anticipated in the near future. The output for the month 


| was notable in the fact that the River Forth beat the 


The figures for the month of 


Clyde by nearly 400 tons. 
May are as follows :— 


Vessels. Tons. 

The Clyde sind ee ae sie 5 2,364 

The Forth wen eae - ‘ 2 2,747 
The Tay “ee es “a a - - 

The Dee and Moray Firth ... pes 1 220 

8 5,331 


The Clyde output for the year to date is only 20 vessels, 
representing 29,340 tons. 








Construction or Licut Raimtway 1n Curna.—We 
learn from a recent issue of the Chinese Economic Bulletin 
that the Hunan Provincial Government is planning to 
build a light railway, 99 miles in length, between 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The limited make of Cleve- 
land pig-iron barely covers present needs, and producers 
have virtually no reserve supply to draw upon. Stocks 
are all but exhausted, and the small quantities that 
are lying at the blast furnaces are sold either to consumers 
or to merchants. The statistical position is thus a very 
strong one. A sudden increase of demand would be 
difficult to cope with though certain idle plant is ready 
for re-kindling. Export inquiries are few, but iron- 
masters are unperturbed by the absence of overseas 
demand as they find a ready home market for their output, 
and are becoming more and more disinclined to book 
export orders at the low figures that must be accepted 
to secure overseas trade. Quotations for shipment 
abroad continue to vary a good deal after individual 
negotiation. For other business, fixed minimum figures are 
rigidly adhered to. Deliveries to Scotland are well main 
tained. Market rates are ruled by No. 3 g.m.b. at 67s. 6d. 
for local consumption, 69s. 6d, for delivery to North of 
England districts outside the Tees-side zone, 67s. 3d. 
delivered to Falkirk, and 70s, 3d. delivered to Glasgow. 

Hematite.—Overseas demand for East Coast hematite 
does not improve, but local and other home needs are 
expanding and prices stiff. Hematite quotations are 
low compared with market values of Cleveland pig, 
and an upward movement would cause no surprise. 
Makers are sold heavily abroad and stocks are very light. 
There is a threatened increase in costs of production by 
@ rise in prices of raw material. As yet, delivery quotations 
for East Coast brands are based on No. | grade of iron at 
68s. here, 748, to 77s. supplied to various parts of York- 
shire, 70s. to Northumberland and Durham, and 75s. 
to Scotland. Deliveries to the Sheffield and Midland 
districts are increasing. 

Foreign Ore.—Though new business in foreign ore 
is confined to narrow limits, consumers having still heavy 
deliveries to accept against old contracts, sellers are 
taking a very firm stand and confidently predict an early 
rise in prices. Best rubio is quite 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in increasing demand. Local consumers are prepared 
to negotiate for large supplies over periods ahead. Good 
medium qualities are put at 20s. delivered here, but some 
sellers are inclined to hold out for a rather higher figure. 

Manufactured Iron and Steel.—Values of semi-finished 
and finished iron and steel are steadily upheld, and. in 
most branches, producers have substantial orders to 
complete, but in one or two departments more work is 
needed. Manufacturers of shipbuilding material would 
welcome orders, and sheet makers would appreciate 
expansion of buying. Common iron bars are 91. 12s. 6d., 
packing (parallel), 8/.; packing (tapered), 10l.; steel 
billets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 2s. 6d.; 
steel billets (hard), 7l. 12s. 6d.; iron and steel rivets, 
111. 10s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 12/. 10s.; black sheets (No. 24 gauge), 
101. 10s., delivered to home customers and 91. 5s. f.o.b. for 
shipment abroad and galvanised corrugated sheets (No. 
24 gauge), 131. delivered to home customers, and 11/. 5s. 
f.o.b. for shipment overseas. 

Scrap.—Iron and steel scrap is in good demand. Light 


cast iron is 47s. 6d. ; heavy cast iron, 52s. 6d. ; machinery 
metal, 55s.; and heavy steel, 50s. to 51s. 6d. 

Imports of Iron aid Steel—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
totalled 6,311 tons, as compared with 7,604 tons in April. 
Last month’s unloadings were composed of 1,494 tons of 
pig iron, 4,164 tons of crude sheet bars, billets, blooms 
and slabs, and 653 tons of plates, bars, angles, rails, 
sheets and joists. April imports were composed of 
590 tons of pig iron, 6,623 tons of crude sheet bars, Xc., 
and 391 tons of plates, bars, &c. 

Tees Iron and Steel Shipments.—Aggregate shipments 
of iron and steel from the port of Middlesbrough for 
May were the heaviest of any month since April, 1931, 
amounting to 54,912 tons, as compared with 39,871 tons 
in the previous month. May loadings were composed 
of 15,271 tons of pig iron, 1,879 tons of manufactured 
iron, and 37,762 tons of steel. As usual, Scotland was 
the largest receiver of pig iron, taking 9,890 tons, Italy 
coming next with 1,625 tons, while Denmark accepted 
1,175 tons, and Wales 1,000 tons. South Africa was the 
main buyer of manufactured iron with an import of 290 
tons. Among the principal customers for steel were : 
China, 4,689 tons; Russia, 4,658 tons; South Africa, 
4,411 tons ; Denmark, 3,548 tons ; Portuguese E. Africa, 
1,878 tons ; India, 1,618 tons ; and Scotland, 1,280 tons. 








InsTITUTION OF ELECTRICAL ENGINEERS.—The annual 
summer meeting of the South Midland Centre of the 
Institution of Electrical Engineers will take place on 
Wednesday, July 4, when a visit will be made to the 
Erith Works, Belvedere, Kent, of Messrs. Callenders 
Cable and Construction Company, Limited. The mem- 
bers will leave New Street Station, Birmingham, on the 
8.40 a.m. train, and after arrival at Euston at 10.40 a.m. 
will proceed by motor coach to the Tower Pier. The 
journey down the Thames will be made on board the 
steam launch Royalty, and the party will arrive at 
Messrs. Callenders’ Works at 12.45 p.m. After luncheon 
at the Works, the tour of inspection round the shops 
will be made, and the party will leave by the Royalty 
at 4.30 p.m. The visitors will entrain at Euston at 
6.55 p.m., arriving back at New-street at 8.55 p.m. The 
arrangements are in the hands of the honorary secretary, 





Hungkiang and Kwanghsien, in south-western Hunan. 





Mr. H. Hooper, 65, New-street, Birmingham, 
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PROMPT ACTION. 


THE Minister of Health, Sir E. Hilton Young, took 
the opportunity, on Friday last, at the opening of 
the Latton scheme of the Swindon Waterworks, 
referred to on page 647, to speak on the subject of 
the drought, and of the necessity for prompt action 
in connection with precautionary measures. Twice 
he stressed the point, and twice also did he state 
that measures should be taken “in good time” 
and “well beforehand.” It is good to hear a 
Minister speaking in such energetic terms, but there 
is not a little irony in the situation, for the advice 
will appear to many to be a little tardy, and any 
amount of bustle now will not prevent experienees 
which might have been avoided if matters had been 
more energetically pushed some months ago, instead 
of valuable time being allowed to slip by with 
nothing done. 

To add point to the situation, on Friday the 
Corporation of Swindon was commended for having 
faced its problems and secured for itself a good 
supply of water; but the new supply, brought 
into being last week, has followed upon a lesson 
learnt by the Corporation, not recently, but in 
1929—five years ago. The obvious inference is 
that instead of waiting until months and months of 
drought had produced a state of dire emergency, the 
proper thing would have been for water authorities 
all up and down the country, encouraged to the 
utmost by the Ministry of Health, to put their 
affairs in order long since, instead of waiting until 
two or three weeks ago, when some of the recent 
legislation came into force. 

Until comparatively recently, the view of the 
Ministry concerned seemed to be that the drought 


tional that it would be unwise to embark upon 
schemes involving expenditure that could not be 
justified by average years, and from the prominence 
given to regional schemes it might have been 
imagined that these would automatically bring with 
them the solution of all the country’s difficulties. 
At the same time, we have had re-housing preached 
up and down the land, as a matter of urgency, in 
season and out of season, and though admittedly a 
most commendable campaign, circumstances have 
now shown water to be the more urgent. 

It was remarked at Swindon that possibly the 
Minister of Health had as much on his hands as he 
could manage with these housing problems, and 
that water should be attended to by some one else. 
To our thinking the fault hardly lies there: it is in 
the fact that water services are of old standing 
and the average man thinks they are good enough 
as they are. The country requires educating on 
this matter as has proved necessary on others. 
The campaign, under official auspices, to show that 
electricity is a necessity to the country cottage 
has proved so successful that a charge of well over 
ls. a week for this service is regarded as quite fair 
and proper in many quarters. Yet if a figure of 
10d. or 1s. is mentioned as a probable rate in 
connection with a water scheme, all parties, the 
water authorities included, hold up their hands in 
horror at anything so preposterously impossible. 

The public attitude really needs to be reformed 
in these respects, and the two services brought into 
their proper relation. From all points of view it is 
more desirable that the cottager should be called 
upon to pay a shilling out of his none too large 
wages for such a necessity as water than that he 
should be expected to spend it on a superfluity 
which probably tempts him to further expenditure 
on wireless and sitting up late at night when, to 
follow his calling properly, he would be best in bed. 
Even a lady doctor of the West of England, who as 
a member of the profession should have known 
better, expatiated recently at length on the wonder- 
ful thing it would be when electricity was brought 
to every country cottage. What good will it be 
~ | compared with a sufficiency of water to make 
possible a healthy manner of life ? 

Sir E. Hilton Young’s speech contained other 
points of interest in addition to his urgent advice to 
water authorities. He stated, for instance, that a 
special officer had been appointed to promote 
regional water committees ; this is all to the good. 
Such committees can do valuable work, though they 
can too easily be made abortive. The existence of 
an official of this type should ensure proper co- 
ordination in these matters and will, maybe, 
prevent steps being taken which would hamper 
further development at a later date. 

A further interesting announcement was that a 
standing conference had been arranged on which 
there would be representatives of the British 
Waterworks Association, the Institution of Water 
Engineers and the Water Companies’ Association, 
to act in co-operation with the Ministry. In this 
way the Minister has to some extent met a demand 
which has been raised from time to time for the 
last fifty years, but it is questionable whether the 
step taken will do all that has been hoped. As is 
well known to our readers, the demand has always 
been for a body of first-class’ and representative 
scientific and public men to consider the whole 
question on broad lines. This, with all respect, 
we do not think likely to be the outcome of the 
conference brought into being by Sir Hilton Young. 
In fact, one of the bodies on whom he is placing 
reliance has evinced extreme reluctance to consider 
these matters broadly, or to co-operate with others 
not of its own choosing ; and, while others have had 
the subject under consideration for many long 
months, it only comparatively recently appointed a 
committee to go into it if and when necessary. 

It is very well to say that the water authorities 
and companies know most about these things. The 
same might be said in their respective spheres 
of gas and electricity concerns—yet we know that 
in the last, at any rate, a great change has been 
brought about by taking affairs out of the hands 
of small concerns and treating the service on broad 
lines. Too often, as indeed is inevitable, the smaller 
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of the last twelve months or so was so very excep- 


bodies have a limited outlook—as was, of course, 
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the case with the roads—and it would be well for 
the country if the broader view were admitted to 
our councils, instead of being studiously ignored. 
There is evidence enough and to spare going to 
show that a demand for broad treatment has existed 
for many years, but in this respect we do not feel 
that Sir Hilton Young's conference is likely to be 
fruitful. We shall be happy indeed if the future 
proves otherwise, 

It is also interesting that in connection with the 
1.000,0001 grant, amounts already been 
applied for in connection with schemes of a capital 
value of 800.0001. This, we take it, means that the 
total capital value of the schemes amounts 
800,0001, and not that capital grants had been 
wked for to the value of this sum. In other words, 
we presume that schemes to a total cost of 800,0001, 
have been proposed and that the councils and other 
bodies involved will endeavour to raise what they 
can towards this by rates, &c., and hope for grants 
from the 1,000,0001, to complete it, 

Whichever way we look at it, however, it 
evident that within a few weeks there has been a 
ureat awakening on this subject, not only on the 
part of the Ministry, but on the authorities through- 
out the country. The which have been 
crying so long in the wilderness have not, therefore, 
been altogether in vain, though it is evident from 
the quick response in the way of applications, 
that earlier official action would by now have carried 
us much further, with possibly the alleviation of 
much of the scarcity we are bound to face in coming 
It something that at last 

prompt action ”’ is the official watchword. Some 
day, perhaps, we may have as much enterprise 
shown in the matter of water supply as we have had 
in regard to housing. 


had 


to 


is 


voices 


weeks. 1s, 


however, 


it is well recognised that cases require individual 
Swindon is now in the happy position 
of having a surplus, and will be able to help smaller 
neighbours not so well placed. 


diagnosis. 


it was suggested that this was, perhaps, the ideal 
solution, At the recent conference at Birkenhead 


At the inauguration | 


& paper was read, on the other hand, advocating small | 


Neither one nor the 
other provides the only and best solution, to our 
mind, and the difference of outlook referred to 
only goes to show that what is most necessary at 
the present time 1s the broad view, capable of 
seeing the best scheme among many rivals, and the 
desirability of refraining from wholesale condemna- 
tion of principles merely detail 
suggested in one quarter or another fails to meet 
with approval. Until water is raised to this plane 
we shall struggle along ineffectively, just as the 
little electricity supplies did, and some of the gas 
undertakings still do, 


self-contained installations. 


because some 








UNITED KINGDOM TRADE 
SOUTH AFRICA. 

LN reports and returns coming to hand, it is possible 

to gauge to some extent the effects of the preferences 

to British products under the Ottawa 


WITH 


accorded 


\greements, though in the same period other 
factors of importance have had a considerable 
influence on trading results, As an interesting 


example the case of our trade with South Africa may 
be quoted. In this the total imports secured by the 
United Kingdom fell in 1931 to 44-6 from a value 
of 46 per cent. in the previous year, but there was a 
recovery to the same extent in 1932, while in the 
six months following, a notable advance was made, 
for no less than 51 per cent. of the total imports 
then had their origin in the British Isles. We have 
to go back at least ten years to find any figure so good 
«8 this. Examination of the statistics by classes, 
such as is made possible by the recent publication 
of a Report on Economic Conditions in the Union of 
Nouth Africa, prepared by Mr. N. Elmslie, Senior 
Crade Commissioner, for the Department of Over- 
seas Trade (Stationery Office, 2s. net.), shows that 
the improvement noted for the year 1932 was by no 
means distributed over every class of trade. Sub- 


stantial improvements, however, in certain goods 
more than counterbalanced serious losses in others. 
The most outstanding case of improvement was that 
of vehicles, and was accounted for wholly by the 
increased purchase of motor cars. 


Imports of these 
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| from the United Kingdom rose from 2,226 vehicles 


and chassis in 1930, valued at 462,4731., to 4,676 
vehicles and chassis in 1932, valued at 521,941. 
The proportion of the total imports revealed facts 
of considerable significance. One-seventh of the 
number of cars were obtained from the British Isles 
in 1930, and over two-fifths in 1932. In value they 
represented 21 per cent. and 42 per cent. of the totals 
for the two years referred to. The growth of this 
trade was mainly due to the price advantage gained 
by the departure of the United Kingdom from the 
gold standard, to the vogue for light and economical 
cars such as those made in the Home Country—a 
movement caused by the financial stringency 
the almost complete stagnation of the car trade in 


the country areas, in which the American type of | 


car was normally preferred. Other considerable 
improvements in trade were made in chemicals, and 
in the supply of machinery. The position of the 
last-mentioned group rose from 54-4 per cent. 
in 1930, to 55-4 per cent. in 1931, and to 56-7 per 
cent. in 1932. In cases where they occurred, losses 
were mostly due to the reduction in demand for 


luxury and semi-luxury articles, as well as the growth | 


in local production of certain classes of goods. In 
the textile and apparel group, ground was lost 
through the inability of the United Kingdom to meet 
the competition from countries in which the cost of 
production was less, due to low standards of labour 
and wages. 
marked improvement in this group, the demand 
for United Kingdom cotton piece goods expanding 
as a result of the imposition of the Ottawa duties. 
Increased attention has been paid to the special 
needs of the South African markets in the last few 
years, and this study, in association with the other 
factors that have been referred to, has had profitable 
results. The spread of such enterprise through all 
spheres of trade would undoubtedly lead to all- 
round improvements. 

The outlook for trade in the Union appears at 
the present time to be most hopeful. Ample funds 
are available, the prospects of mining developments 
are great, and the prosperity of the gold mines will 
carry forward with it, the development of secondary 
and other industries. Providing existing conditions 
of the gold industry are maintained, it appears 
certain that the value of the Union as a market for 
machinery, plant and consumers’ goods of all kinds 
must increase in the near future. The gold mining 
industry is the most important factorin the economic 
life of the Union. It supports, directly and indirectly, 
a large proportion of the population, and provides 
a substantial part of the Dominion’s revenue. Its 
exports have afforded the means of purchasing 
everything essential to the maintenance of a high 
standard of living, and for the development of the 
country’s resources, while it has always been the 
most potent reason for the development of the great 
system of railways and harbours, which has made the 
interior accessible. The ever-increasing magnitude 
and strength of the industry present a safeguard 
against the extreme effects of the world depression, 
and it has provided revenue for the Union, which 
has been utilised in balancing the budget, liquidating 
accumulated deficit, and even in providing assist- 
ance for the farming industry. Increases in the 
amount of ore treated, and in the amount of gold 
produced, have been recorded in each of the last 
ten years, and there is no indication at present of 
any reduction in the rate of expansion. It is, of 
course, difficult to forecast what will be the effect, 
over a long period, of the changed conditions under 
which the gold industry is now operating. It 
depends upon so many incalculable factors, includ- 
ing, as the most important, the continuance of the 


and | 


In the early part of 1933 there was a | 
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position to supply the machinery, tools and othe: 
equipment for its prosecution. It is a happy con- 
dition that everything should go towards indicatiny 
increased activity, at a time when all the circum- 
stances of international and imter-Empire trade 
combine to give United Kingdom producers the 
chance of greatly improved trade, even over and 
above the results recently achieved. 








NOTES. 


Tue Treviraick MemoriaL CoMMITTEE. 





| THe labours of the Trevithick Memorial Com- 
mittee having been brought to a successful con 
clusion, a final meeting was held at the Institution 
of Civil Engineers on the 3lst ult., and the com- 
| mittee dissolved. We have so recently recapitu- 
lated the work done (see page 493, ante), that there 
is little need to put it again on record ; suffice it 
| to say that in times when money was difficult to raise 
for any purpose, the committee were successful in 
getting together a sum of 500/., and by scrupulous 
care and generous support in other ways managed 
to complete the programme they drew up with 
a small balance on the right side. It was announced 
at the last meeting by Sir Murdoch MacDonald, 
who was in the chair, that this balance would be 
distributed as follows: A sum of £40 had been 
allocated to a Cornish memorial at Trevithick’s 
birthplace ; an additional sum of 25l. would 
|sent to Merthyr Tydvil, over and above the grant 
already made ; and a sum of five guineas would be 
given to Dartford Parish Church. That actually 
would probably result, when all accounts were in, 
in a small adverse balance, for which the executive 
committee had agreed to make themselves respon- 
sible. With regard to the first item, steps were 
being taken by the Cornish Institute of Engineers to 
erect a memorial at or near the cottage on the spot 
where Trevithick was born, but exact details had 
not been settled. The money would be handed to 
the Newcomen Society for transmission to the 
Cornish Institute at the proper time, and the 
Society would be asked to see that suitable arrange- 
| ments were made for the custody of the memorial. 
| The in Gower-street now in charge of 
| University College, and that at Penydarren in the 
safe keeping of the Merthyr Borough Council. 
There was, as reported in these pages recently, a 
| deficit on the latter, and the committee, in the 
|special circumstances in which the town was 
placed, felt justified in adding to the original grant 
made. The donation to the Parish Church, Dart- 
ford, was in recognition of all the assistance the 
committee had received from that quarter. It is 
superfluous for us to add anything further, save that 
the whole profession now, and in days to come, will 
be unfeignedly grateful for the work thus done, 
which has undoubtedly gone a long way to put 
Trevithick in his rightful place among our national 
worthies. And particularly are our thanks due to 
Mr. H. W. Dickinson and Mr. A. Titley for their 
work on the memorial volume, which will carry the 
fame of our hero all over the world and to persons 
to whom the memorials themselves may be quite 
inaccessible. An extra word of thanks may also be 
given to Mr. Dickinson, who has throughout borne 
the brunt of the work and to whose organising 
capacity its successful conclusion is so largely due. 


be 


one was 


Tue Brrrapay Honoours Last. 


The Honours List, which was issued on Monday, 
on the occasion of His Majesty’s sixty-ninth birth 
day, contains more names of those who are connected 
either directly or indirectly with the engineering 
profession than has been customary in recent years. 





high rate of premium on the sale of gold. Already 
many schemes have been put in hand for sinking | 
new deep vertical shafts, and plans for increasing 
the scale of operations in existing workings are 
being put into effect. Attention is being paid to 
deeper areas, and to those which formerly were 


Lord Wakefield, whose services to civil aviation 
are well known, becomes a Viscount, while peerages 
have been conferred on Sir Hugo Hirst, chairman 
and managing director of the General Electri 
Company, Limited, and on Mr. G. W. E. Loder, 
chairman of the Southern Railway, both of whom, 





regarded of too speculative a nature to warrant 
expenditure on development. It appears to be cer- 
tain that, if the prevailing conditions hold for the 
next few years, so that capital may be attracted, the | 
scope of the industry will expand beyond all early | 
expectations, to the great benefit of every interest 


in the Dominion, and of those who may be in &| ping, 


in different ways, have had considerable influence 
on British electrical development. Commander 
C. W. Craven, managing director of Vickers-Arm- 
strong, Limited; Mr. Ian Macalister, secretary of 
the Royal Institute of British Architects; and 
Mr. A. Scott, secretary of Lloyd’s Register of Ship- 
receive the honour of knighthood, whil 
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Australia entirely, and South Africa partially, 1 from 


their books. 


Sir Alan Garrett alte: former President of the 
Chamber of Shipping and of the Association of 
British Chambers of Commerce, and Sir John 
Reith, Director-General of the British Broadcasting 
Corporation, are appointed Knight Grand Cross 
of the Order of the British Empire. Dr. R. E. 
Stradling, Director of Building and Road Research, 
Department of Scientific and Industrial Research, 
becomes a Companion of the Order of the Bath, 
ind Professor R. 8. Troup, Director of the Imperial 
Forestry Institute and Professor of Forestry, 
sg University, a Companion of the Order of 
. Michael and St. George. The Commandership 
of the ¢ Order of the British Empire is conferred on 
Capt. G. de Havilland, Director and Designer of 
the de Havilland Aircraft Company, and on Mr. L. 
St. L. Pendred, Editor-in-Chief of our contemporary, 
The Engineer. Mr. 8. V. Goodall, Assistant Direc- 
tor of Naval Construction; Mr. L. C. P. Grant, 
Divisional Engineer, Telegraphs, Patna; and Mr. 
C. V. Magill, Director of Posts and Telegraphs, 
Somaliland Protectorate, become Officers, and Mr. 
E. F. Bryan, Assistant Engineer, Public Works 
Department, Nyasaland Protectorate ; Mr. H. Fry, | 
Engineering Department, Admiralty Dockyard, 
Devonport; Mr. T. H. Stone, Chief Draughtsman, 
Engineering Department, Railways and Harbours, 
Kenya and Uganda; and Mr. H. G. Trayfoot, 
Inspector of Telegraph and Telephone Traffic, 
General Post Office, Members of the same order. 
Mr. 8. H. Bigsby, Superintending Engineer, Punjab, 
Mr. F. T. de Monte, Chief Engineer, Posts and and 850 deg. C. The findings in the paper could be 
relegraphs, and Mr. J. M. B. Stuart, Chief; »pted as technical facts without question, but as 
Eng sineer, Irrigation Branc ~ Burma, are awarded | Prof. peoesiy ob i : 

4 rofessor Bone had said, it was necessary to ascer- 

the C.I.E., and Mr. J. H. Eaton, Engineer-in- 
| tain whether the conditions found in the laboratory 

( chief South Australia, the Mr. A. R. Gibbs, 
: 3 : Re ali ; Ny" ere fulfilled in the blast furnace itself. It would 
Superintending Civil Engineer, Air Ministry, the} be aguseciated that. on & laces eeale: ether uehees 
Imperial Service Order. To all these we offer our| ae pe a pied ws eee eae od - 
hecotiiieell damiautiteiaems | might very well intervene, which might mask or 
eS affect the reaction found in the laboratory. Full- 
|scale experiments had been undertaken, and these 
had been carried out to ascertain whether such 
|experiments were possible rather than to collect 
definite data. A hole had been drilled in the side 
|of a furnace at the Park Gate Works, at a point 
the presentation of the report of the Council and the | where they expected a temperature zone of 850 
statement of accounts, at the annual meeting of the | deg. C. The hole had been fitted with a guiding 
[ron and Steel Institute, held in London on Thursday | casting and everything done to make the experiment 
and Friday, May 31, and June 1, we may make aja success. Having penetrated the lining, a long 
brief reference to a short address which the President, | tube—a boiler tube of heavy gauge, about 18 ft. 


BESSEMER MEDAL. 


After the adoption of the report of the Council 
and the treasurer’s report, Mr. Lysaght intimated 
that the Bessemer Medal had been graciously 
accepted by H.M. The King. Sir Robert Hadfield, 
Sir Harold Carpenter, and himself, had attended 
Buckingham Palace on the previous day and had 
handed the medal to His Majesty. Members would 
be pleased to hear that His Majesty was looking 
remarkably well and had shown a keen interest 
in the iron and steel industry and in the affairs of 
the Iron and Steel Institute. 


INTERACTIONS OF GASES AND ORE IN THE 
Buast FuRNACE. 


THE 


The first two papers on the agenda were taken 
together for the purpose of discussion. These were 
Parts III and IV of “ An Experimental Inquiry into 
the Interactions of Gases and Ore in the Blast 
Furnace.’ Part IIL was presented to the meeting 
by Dr. Saunders, and Part IV by Professor Bone. 
A brief abstract of these two contributions will be 
found on page 662 of the present issue. 

The first speaker, Mr. F. Clements, who, as 
chairman of the Blast-Furnace Research Committee, 
was called upon to open the discussion, stated that 
the principal point emphasised by Professor Bone 
and his colleagues was the phenomenon of the 
slowing down of the reaction between 650 deg. C. 














IRON AND STEEL INSTITUTE. 
(Continued from Page 631) 


THE 


BeFroredealing withthe proceedings which followed 





Mr. W. R. Lysaght, delivered at the commence-| long, 4 in. outside diameter, and ¥% in. thick— 
ment of the meeting on Thursday morning. | was prepared and a staging fixed up. It had been 


He stated that he had recently returned from a five | found ve ry difficult to get the tube into the furnace, 


months’ tour overseas, including Australia, New} but this had been accomplished by means of a 
Zealand, and South Africa. The steel works of the | tupand the tube was driven right up to the centre of 
Broken Hill Company were the most modern he | ‘the furnace. The plug placed at the end of the tube 
had seen. Ore was delivered to the furnaces at 8s. | was then driven out and the work proceeded. The 
per ton, and the pig-iron was made at under 21. per taking of gas samples proved to be relatively simple. 
ton, with an output of 8,000 tons a week. Plates,|The temperature was taken, and instead of the 
rails, wire rods, sheet-bars, angles, beams, and all | presumed 850 deg. C., it was found to be 1,150 deg. C. 
kinds of structural merchant iron were made there. |The taking of solid samples presented the greatest 
They employed the “shadow” method of storing | difficulty ; an Archimedean screw had been devised 
tools. These were hung on a wall and each tool had | for this purpose, but it had not been a success. 
its “ shadow ” painted behind it. When a workman | However, solid samples had been obtained, and 
took a tool away, his initial was placed on a card ;| they had then tried to withdraw the tube, but this 
thus, not only could the foreman tell at a glance could not be moved. The experiment had lasted 
which tools were in use, but he could ascertain who | for from one to one and a half hours, during which 
was using them. At the end of the day’s work all | time the burden in the furnace had descended at 
the tools had to be returned to their appropriate | least 18 in. They had hoped that the tube would 
places. A new works owned by the Australian Iron | have been strong enough to withstand the burden, 
and Steel Company was coming into being. Hitherto | that this would have parted and continued to 
this concern had made iron pipes, but they were now |desce nd on each side of the tube, but, instead, the 
going to turn out rails and sections and were putting |burden had bent the tube down. Shortly after- 
down sheet mills. He was afraid, therefore, that in| wards, when the furnace was blown out, the tube 
two or three years’ time not an ounce of heavy | was recovered practically undamaged. This experi- 
steel would be shipped to Australia, and Great| ment had been expensive; it had cost his firm 
Britain would consequently that market.| probably 1001. To make a real survey would 
Much the same remarks applied to South Africa. involve a number of tubes and several months’ work. 
The new works at Pretoria were turning out pig-| As Professor Bone had pointed out, such a task as 
iron at not much over 2/. a ton, using good ore| this was outside the scope of an individual firm ; 
ind a fair-quality coke. Alongside these works, |it could only be undertaken if the industry as a 
plants for rolling wire rods and rails were to be put | whole mobilised its forces. He suggested that one 
up. These works would supply the rails for the South | of the first acts of the newly-formed British [ron | 
\frican Railways. Moreover, Messrs. Stewarts | and Steel Federation would be to see that adequate 
ind Lloyds, Limited, were erecting a works there,|funds should be provided for this and other 
and it was considered that in a short time much, if | researches. 

not all, of the heavy material for South Africa would Mr. R. A. Hacking, who spoke next, gave a few 
be produced in the Union itself. He was afraid, | additional details regarding the experiment at 
therefore, that iron and steel exporters in the United | Park Gate. He confirmed that the tube had been 





lose 
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perature, which must at times have been in excess of 
1,200 deg. C. It was of normal boiler-tube quality, 
containing 0-15 per cent. of carbon. The next 
speaker, Mr. A. Crooke, supported the appeal made 
on behalf of research funds. While, in his opinion, 
90 per cent. of the work done in the course of 
research did not find practical application, the 
remaining small proportion which did, paid for 
the entire outlay. If, by research, it would be 
possible to reduce our coke consumption by 24 per 
cent. only, it would pay handsomely. In Part IT] 
the authors had used two methods in their ore tests 
at 750 deg. C.; one of these involved a definite 
weight and the other a definite volume of ore. He 
desired to know which of these should be applied, 
but was inclined to think that the method using a 
standard volume more nearly coincided with blast- 
furnace conditions. He had seen the experiments 
at Park Gate and was convinced that it would be 
a practical proposition to take samples of ore out 
of the furnace and that investigations along these 
lines would be of great value to the industry. 

Mr. A. Hutchinson said that many members had 
spent weary days and nights around a “ sick ” blast 
furnace confessing their ignorance as to what was 
really happening inside. The researches of Professor 
Bone and his colleagues were therefore worthy of 
every encouragement, and he fully agreed with the 
authors that if the industry was to reap full benefit 
from the research, a systematic exploration of the 
variations in temperature and other conditions at 
different levels in a blast furnace, under normal 
working conditions, had now become imperative. 
He would like, in conclusion, to ask whether the 
authors held that their laboratory research into 
the reactions between gases and ores formed a sound 
basis for the commercial valuation of ores and 
whether, in addition to the chemical analysis, some 
such test might be an indication of their market 
value. 

Mr. G. B. Butler stated that a close study of 
Part III was well worth while ; furnaces working on 
west-coast hematites had a coke consumption from 
3 cwt. to 4 ewt. higher than east-coast hematite 
furnaces working on burdens containing an appre- 
ciable amount of Spanish rubio of somewhat lower 
iron content. Empirical methods did not bring 
such facts to light, but the experiments conducted 
had shown graphically that the west-coast hema- 
tites were the heavier carbon depositors and also 
the slower reducers. Herein might lie the reason 
for the comparatively high coke consumption 
obtaining in practice with the west-coast ore. 
From a study of the various furnace-operating data 
published in recent years, it would appear that 
the best furnace work was obtained with an ore 
sized to from 1} in. to 3 in. The experiments 
conducted by the authors had so far been confined 
to five ores. Continuance of the experiments on 
other ores in common use would be advisable, and 
Northamptonshire ore, both raw and calcined, and 
Swedish and North African ores, might be specially 
mentioned. Moreover, as few furnaces worked on 
a single ore, information on mixed-ore burdens was 
particularly desirable, as it would appear that, in 
this direction, results of the greatest value to the 
blast-furnace supervisor might be achieved. The 
location and investigation of the 750-deg. C. zone 
would probably decide the question, which was as 
yet unproved, as to whether the chief reaction of 
reduction was that by carbon impregnation or that 
between carbon monoxide and iron oxide. 

Dr. A. McCance thought that the question of the 
hydrogen reaction could not be taken as quite 
definitely settled until further work had _ been 
conducted on the matter. With regard to carbon 
deposition, he agreed with the authors that it was 
important to distinguish between the two extreme 
cases, namely, when the ore was thoroughly impreg- 
nated with finely divided carbon throughout its 
interstices, and when the carbon was merely 
deposited around its granules rather than within 
them. 

Mr. W. J. Brooke was of opinion that the future 
of the steel industry of Great Britain would be 
largely influenced by the costs at which suitable 
steel-making iron could be produced. He was, 
however, very optimistic since it was being proved 





Kingdom would, within a few years, have to erase! found comparatively unaffected by the high tem- 


daily that the costs of production at blast furnaces 
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were being lowered owing to a variety of causes. 
In this respect the help given to the industry by 
Professor Bone and his collaborators, and other 
investigators in this field, must be acknowledged. 
Taking the works with which he was connected, and 
looking back over the past few years, it was interest- 
ing to trace the steps whereby progressive improve- 
ment had been made in output and at the same 
time, in reducing costs of production. These had 





been almost entirely in connection with fuel 
PARLE I 1//- Basic Conditions 
; ' . Coke Con 
Hearth Make per Ore-Coke sumption per 
bate Week Ratio pa 
Diameter Ton of Pig, 
Average Average 
Average 
Ft. in Tons Cwt 
poet 11 6 S50 12-5 
10m 36 O80 31-7 
raw 1 “ 180 28 -¢ 
rat I “ 1,115 28-2 
10484 3s 66 1,220 2-62 27-4 


economy. He had abstracted some very interesting 
figures from their records over the past ten years. 
These, which are shown in Table I, related to their 
small furnaces—approximately 75 ft. in height with 
an 18-ft. bosh and a medium size of hearth. The 
coke consumption was based on an ore consumption 
of 72 cwt. per ton of pig. The conditions in the 
furnaces had varied : in 1924 they had an 11-ft. 6-in. 
hearth ; in 1928 the hearths had been increased to 
13 ft. Gin. and the furnaces formed with new lines ; 
in 1930 new tops had been put in, but the furnaces 
were working on the same linings; in 1931 the 
furnaces had new lines and new tops and the ore 
was crushed; and in 1933 the furnaces had been 
re-lined on new lines, new tops provided, the ore 
crushed, and a new coke brought into use. The 
iverages referred to in Table | were at no time for a 
period less than six months. 

Dr. D. Binnie, who closed the discussion, con 
sidered the catalytic reaction 2CO——C + CO, 
occurring in the upper region of the furnace, par- 
ticularly at about 450 deg. C., whereby the ore might 
be impregnated with finely-divided carbon. The 
authors, he stated, had found marked differences 
in the power of the ores to deposit carbon. The 
physical structure of the ore was, of course, of 
importance, but since the reaction was a catalytic 
one, and it was well known that catalysts could be 
modified, or “ poisoned,’ by even small traces of 
impurities, the catalytic power of the reduced ore 
had every facility for becoming modified by the 
incidental impurities always present. These modi 
tiers would almost certainly act by reducing the 
velocity of the reaction. The fact observed that 
by mixing an ore which was catalytically reactive 
(ores A or B) with one much less reactive (ore D) 
and obtaining a reactivity in accordance with the 
reactive one, rather than an average effect, 
could be explained by the fact that the modifier 
of the less reactive ore contaminated the reactive 
Blast-furnace gas under practical conditions 
would hardly attain the purity of the syntheti 
product ; moreover, since the gas in practice carried 
a great deal of dust containing all kinds of impurities, 
it might be expected that the catalytic power of the 
ore for the carbon-leposition reaction would not 
attain the figure found in the laboratory experiment 
made under cleaner conditions. 

The authors were asked by the president to reply 
to the discussion by correspondence. 


less 


one. 


BLAst-FuRNACE PRACTICE. 


Che next contribution considered was the * First 
Report of the Blast-Furnace Practice Sub-Com- 
mittee.’ The Report, a brief abstract of which we 
publish. on page 663 of the present issue, was 


placed before the meeting by the chairman of the 
sub-committee, Mr. G. H. Johnson. 

Mr. T. Hoskison, who opened the discussion, 
stated that the data collected had shown some 
striking anomalies. Furnaces L and U, for example, 
were both producing foundry iron, the former 950 
tons and the latter 900 tons per week. Furnace L 


produced 33 ewt. of slag per ton of pig, and furnace U 
12 cwt., vet the coke consumption was practically 
identical, namely, 24-5 cwt. per ton of pig in the 
vase of furnace L and 24-0 owt. in that of furnace U. | 
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There must be some explanation, as it would seem 
that a furnace producing 12 cwt. of slag should have 
a lower coke consumption than one producing 
33 ewt. There were other anomalies, particularly 
in the case of some of the overseas furnaces. The 


Committee should ascertain why these differences | 


existed. The next speaker, Mr. H. E. Wright, 
thought that the question of coke consumption in 
the instances referred to by Mr. Hoskison, was 
bound up with the nature of the ore and other 
factors. It seemed certain that we in this country 
had not made the same progress with outputs as 
had been the case on the Continent. The answer 
invariably given was that our ores required more 
time in the furnace. The figures given in the report 
for iron factor were more divergent than might 
have been expected ; some were very high and some 
very low. It was obvious that much further work 
was necessary to elucidate some of the problems 
involved. 

Mr. R. C. Tucker referred to one of the furnaces 
making foundry iron. This had an iron factor less 
than 0-1. One explanation, he stated, was that 
it was a modern, thin-walled, and efficiently water- 
cooled furnace, and that the heat loss was abnorm- 


ally low. The stack loss was much lower than that 
expected. There were, however, other but little- 
known reasons for this low iron factor. When 


speaking of an old basic furnace, the committee 
had said that despite the high blast temperatures, 
the top-gas temperature was only 400 deg. F. He 
did not like that word “only” as he had always 
been under the impression that top temperatures 
should be low. The committee had also stated 
that they did not consider blast penetration to be 
an important factor in furnace operation. He was 
surprised at this, as his experience had shown that 
the size of the tuyeres, the amount of blast put in, 
and the distance of the blast within the furnace 
determined the efficiency with which each square 
foot was utilised. 

Mr. G. B. Butler, the last speaker in the discussion, 
suggested that the real economics of fuel consump- 
tion would be more truly brought out in blast- 
furnace data if the coke consumption were expressed 
under the following three headings: (a) Delivered 
coke consumption, namely, the whole of the coke 
delivered to the blast-furnace plant, but before 
screening at the furnace. This gave the coke for 
which the firnace had to pay through the cost 
sheet. (6) Actual coke consumption, namely, the 
coke delivered to the blast-furnace plant less the 
breeze removed by screening before charging. 
(c) Economic coke consumption, namely, the coke 
actually charged into the furnace from which was 
deducted the coal equivalent, expressed as coke, 
of the surplus gas delivered to other departments. 
This so-called economic coke consumption would 
show the true relation between the isolated blast- 
furnace plant and the furnace forming part of a 
composite works. The remark in the paper to the 
effect that the bell should rise and fall centrally was 
of great importance. He had knowledge of a 
furnace which definitely channelled at one particular 
point right from the blowing-in operation. After 
exhaustive searching, this trouble had been finally 
ascribed to the bell, which was found to be working 
slightly out of centre. The blowing of furnaces on 
a common main was very definitely objectionable. 
Each furnace should have its own hot-blast main 
entirely separated from the others, but the cold- 
blast mains should be connected by isolating valves 
for use under emergency conditions. 

At this stage of the proceedings an adjournment 
for lunch was made by the President, it being inti- 
mated that the reply to the discussion would be 
made in writing. 


ANNUAL DINNER. 
The annual dinner, of the Institute held at the 


Connaught Rooms, Great Queen Street, London, 


W.C.2., on the evening of May 31, was attended by 
nearly 500 members and their guests. The 
president, Mr. W. R. Lysaght, in introducing 


H.R.H. Prince George, who proposed the toast of 
the Lron and Steel Institute and the iron and steel 
industries, paid a tribute to the extraordinary 
energy which his Royal Highness had displayed in 
the course of his recent visit to South Africa. In the 
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course of his speech Prince George said that thy 
King had asked him to inform the members how 
pleased he had been to receive the Bessemer Medal, 
which Queen Victoria and King Edward VII had 
also received. Moreover, he was glad to have thx 
opportunity of acknowledging the good work which 
had been, and was still being, carried out by th 
members of the Institute for the benefit of th: 
nation as a whole. Institutions such as the Iron 
and Steel Institute were of great value in promotiny 
cordial international relations, particularly in thes: 
difficult times. The Prince also paid a tribute to 
the value of research in maintaining the industry 
abreast of the times and expressed satisfaction at 
the signs of renewed activity in the iron and stee| 
trade. In his response to the toast, Sir John Field 
Beale spoke of the value of tariffs to the iron and 
steel industry and dealt at some length with th 
reorganisation and development which had latterly 
taken place in the industry. The English steel! 
industry, he remarked, had increased its output 
and could face a future, which was very bright 
indeed, with confidence. The toast to “Th 
Visitors ” was proposed by the Earl of Dudley and 
replied to by Sir Alan Anderson. 
(To be continued.) 





A METHOD OF CONTROLLING THE 
TEMPERATURES OF TRAVELLING- 
GRATE STOKERS. 


By J. D. Mavuenan, B.Sc., H. 
M.Sc., ann B. M. TuHornton, 
A.M.1.Mecu.E. 


(Continued from page 589.) 
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Various experiments were run with each fuel 
under test, the fuels being selected as the hottest 
obtainable and being known, from previous experi- 
ence, to cause severe damage to travelling grates. 
Three grades of riddlings or fine ashes were available. 
These contained, approximately, 60 per cent. to 
65 per cent. ash, 70 per cent. to 75 per cent. ash and 
75 per cent. to 80 per cent. ash, respectively. Insome 
cases riddlings with the lowest ash content were 
sufficient to reduce the temperature of the inset 
pieces considerably, while in other cases materia! 
having an ash content of 75 per cent. to 80 per 
cent. had to be used to produce the same effect. 
Whenever practicable, tests were run on both a 
4 in. and 1 in. layer of riddlings or ashes in order 
to show the varying effects. A certain tolerance 
must be allowed in these depths of the layers of 
riddlings, as it is very difficult to ensure a layer of 
continuous thickness on account of the slight verti 
cal motion of the grate. These depths, therefore. 
should only considered as approximations. 
During all tests the burning rate was maintained 
as nearly constant as possible and a comparatively 
low rate was selected in order to ensure the worst 
conditions. 

In the testing of green fuel, it was necessary to 
alter this procedure in the case of hot fuels, since, 
to run for 28 hours with a fuel giving a maximum 
temperature of the inset pieces of over 700 deg. C., 
would have completely ruined the grate. Thus, 
sufficient evidence to prove that the temperatures 
attained were of a dangerous order, was obtained 
by covering only five caps with raw fuel, the cap 
containing the thermocouple being in the centre. 
This was achieved by feeding the stoker with the 
fuel under test and a 1 in. layer of ashes. As the 
second cap in front of the cap containing the thermo- 
couple approached the coal hopper, the supply of 
riddlings was stopped and the guillotine door 
reduced to the normal 5 in. These conditions 
were kept until the second cap after the thermocoupl 
had disappeared under the coal hopper, when the 
original conditions were reverted to. Thus only a 
strip of grate, the width of the stoker and about 
2 ft. 6 in. long, came in contact with raw fuel, and 
damage was thus localised. It will, however, b« 
realised that the results obtained by this method 
are, if anything, lower than those that would hav: 
been found had the whole of the grate been exposed 
to the raw fuel, but they are sufficiently high to 
indicate the dangerous character of the fuel. 

The results are shown in the graphs on pages 657 
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| 
position of the link. Fig. 6 gives a skeleton outline | surface of the inset pieces, and this accounts for some In the second experiment, another normal! boiler 


of the stoker showing the numbering of the caps.| very rapid falls in temperature in the region of | slack was used, i.e., a Yorkshire nutty slack. This 
Thus at position No. 24, the link is just about to | positions 26 and 27. Owing to the length of the /| is a typical medium rank Yorkshire fuel, being mode- 
pass under the nose of the ash plates. An indication | lead, temperatures were only taken up to position| rately coking. This fuel is of the type almost 
is shown on each graph of the position of the inner | 30 or 31, but a figure was observed when the inset | suitable for coke ovens, forming a relatively dense 
face of the guillotine door, the end of the arch and | piece reached the front of the grate, which is denoted | hard coke. The average temperatures of the links 
the nose of the ash plates. Each curve on the | by position 58. while burning this fuel under the various conditions 
vraphs reproduced below represents an average of a The first fuel to be tested was a Derbyshire nutty | are given in Fig. 9, page 658. In series A, this 
number of complete sets of readings, the first of | slack, which may be described as a semi-coking slack | slack was burned on the top of a 1 in. layer of 
which was usually started some 12 hours to 15 hours | of low to mediumrank, Although containing about | riddlings which contained 65 per cent. ash (on the 
after the particular fuel conditions were commenced, | 12 per cent. ash (on the dry sample) it is known to| dry sample). Under these conditions, a maximum 
the remainder following on in sequence as the cap| produce fairly high link temperatures. Fig. 8| average temperature of 204 deg. C. is recorded with 
titted with the thermocouple came to the front of the ‘shows the average curves of each experiment} a temperature of preheated air at 123 deg. C. In 
series B, the layer of riddlings was reduced to } in., ° 
the material in this case containing 69 per cent. of 
|ash. The maximum average temperature recorded 
was 255 deg. C. The maximum temperature 
reached when burning the raw fuel (series D) was 
555 deg. C., and this was only attained seven hours 
after these conditions had commenced. 

The next fuel to be tested was a North Stafford- 
shire fuel, of low ash content, semi-coking to coking 
in quality, the size being ~ in. to # in. (washed 
pearls). This fuel has been considered quite un- 
suitable for use on travelling-grate stokers, as it re- 
| sults in excessive burning of the inset pieces. When 
| the raw fuel was burnt on the grate (series D), Fig. 10, 
a high maximum temperature of 702 deg. C. was 
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— = ee ee ee: Lae . Ree er | The test was carried out by exposing only a 
Fig. 7. ae eee pat uss OF INSET PIECES WHEN BURNING Fig8. TEMPERATURE Se aeet acEs WHEN BURNING 
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(3992.6.) Position of Inset Piece. “ENGINEEKING™ =| eh + i, 

' , 1 mn. » § 
yrate. Thus, for each particular fuel condition a|carried out on this fuel, ie a ee _ 
family of curves was obtained, an example of which | the temperature of the pre- 3 a= og, 
is shown in Fig. 7. It will be seen that, on an /| heated air being 103 deg. C. | a 
average, the general shape of the curves agrees | throughout. In series 34 the Nope of 
remarkably well, and it is probable that the varying | slack was burned on top of — 
maxima depend on local conditions. |a l-in. layer of riddled ashes, 

It is interesting to note the causes of the variations | containing 77 per cent. ash | re rs (me 
26 40 4636 ,, 80 
oF inset “ENGINEERING 


in temperature of the inset piece as it passes from |on the dry sample. Under 
the guillotine door to the ash plates (see Fig. 7). | these conditions, a maximum = 
The fall in temperature of the inset piece as it | temperature of only 230 deg. P , 

: a — —s 3A. 3B. D. 
passes under the coal hopper from positions 0 to 4 is | C. was reached, i.e., 126 deg. 
caused by the inset pieces coming in contact with |C. higher than the tempera- 


; ; 6 5 ' 
the cold fine ashes. This is followed by a gentle | ture of the preheated air. } ee Oe eae ee cham | lok he 
rise in temperature from position 5 to 11. On this/In series 3B, the thickness 3. Per cent. ash (dry) in fuel .. “| 14-16 12-82 12°16 

43 a : . 4. Per cent. ash (dry) in riddlings or fine ashes - 77°28 70- 96 - 
portion of the grate, the inset pieces are in contact lof the lay er was reduced to 5. Time of tests after conditions commenced .. | 19}-25 hrs. —? - ie At one © 
with unburnt material and are merely heated by the | $ in., and the material used 6. Fuel bed thie knees... ae,” 5 in. 5 in. 
hot air passing through them. After position 11,|contained only 71 per cent. { fering tate Ib. per sq. ft, rate area per hour ay ae 54 ae 


however, a definite rise in temperature is found,|ash. In this case, the maxi- 9. Speed of grate, ft. per hour - 20 20 20 
| ‘ Pee 10. Temp. preheated air, deg. C. - de od 104 103 103 
due to the ignition of the bottom layer of the fuel|mum average temperature | 
bed. This reaches a maximum about position 15 to | reached 281 deg. C., which 


~ . . . ‘ Fuel used.— Derbyshire Slack. 
17, after which, in some cases, a fall in temperature | may still be termed safe. 


Analysis 9% Dry Ashless rg aert 





follows while the inset piece passes the relatively | Series D shows the tempera- Carbon . «8 2°6 per cent 

bare portion of the grate. At position 20, the | ture attained when burning Hydrogen call evs othe oriwewvivieh CURRY ish 

temperature rises to position 24 as the inset piece |raw fuel. In this case, as sulphur sof Ea Te. ee. 

passes under the material piled on and in front of the |the raw fuel is not exces- ne ory .. . “ . .* Ke ” 

ash plates. This rise is not always found and is/|sively hot, it was fed con-  ajorific value . ee nec, 8,100 kg,'cals. per kg. (14,550 B.'Th.U. per Ib.). 
dependent on the way in which the fire is run. If | tinuously on to the grate, we value of fuel as received | 6,500 - Sag per ke. hy pee 8: _ U. per Ib.). 


the fuel is coking and lumps of coke are carried | the tests starting immediately 

forward to complete the combustion on the ash | the conditions commenced. Since it has been found a strip of grate to the raw fuel as described in detail 
plates, a rise will be recorded. If, however, there |in the past that there was a certain cumulative | above. A layer of 1 in. riddlings containing 
is little combustible material on the ash plates, no | effect in the overheating of grates under some | 67 per cent. ash (series A) had the effect of 
rise will be found. After having passed under the | conditions, the fact that readings were taken directly | only reducing this maximum average temperature 
hose of the ash plates, the temperature begins to | | conditions commenced would indicate that the re- | to 406 deg. C., the temperature of the preheated air 
fall. In this particular grate, a water spray is | sultant maximum temperature of 556 deg. C. is| being 124 deg. C. When using | in. of riddlings 
directed on the underside of the ash plates. Some probably lower than the temperature which would | containing 75 per cent. ash (series 2A) the maximum 
of this spray finds its way, at times, on to the ' have been attained during continuous operation. javerage temperature was reduced to 257 deg. C., 
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OF CHAIN-GRATE STOKERS. 


TEMPERATURE OF INSET PIECES WHEN BURNINGA 
NORTH STAFFORDSHIRE FUEL (WASHED PEARLS) 
a ment Mh ot = 
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>». Time of tests after conditions commenced 183-24 hrs 7+ hrs. 
6. Fuel bed thickness | 4 in 4in 
7. Total bed thickness ] 4} in 4 in Series. A. 2A D. 
8. Burning rate, lb, per sq. ft. per grate area per hour 16-5 15 
0. Speed of grate, ft. per hour ‘ 20 20 oma ? = l aa 
. oO °7 o 
10. Temp. preheated air, deg. ¢ 127 23 !1. Number of complete sets of readings J 6 3 | 1 
f2. Thickness of layer of riddlings or fine as shes 1 in } 1 in. 
3. Per cent. ash (dry) in fuel 5-56 j 4-95 |} 5-99 
Fuel used.—- Yorkshire Slack 4. Per cent. ash (dry) in riddlings or fine ashes 67-06 | 74-92 | - 
Analysis of dry ashless sample } 5. Time of tests after conditions commenced 19-26 hrs. 174-21 hrs At once 
Carbon se 84-7 per cent 6. Fuel bed thickness .. - : 5 in 5 in. 5 in. 
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Nitrow n 1-5 10. Temperature preheated air, deg. C 124 123 102 
Volatile 38-5 
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Average calorific value of fuel as received 380 kg. cals. per kg. (13,300 B.Th.U. per Ib.) Fuel used.— North Staffordshire Washed Pearls (,*; in in.) 
Properties Moderately coking. (Lessing Group 5. {nalysis of Dry Ashless Sample. 
Carbon ‘ 83-5 per cent. 
i.e., 134 deg. C. higher than the preheated air delivered by the Podesta ee n 5- ; ” 
xyecen ‘ ” 
temperature. |of Pisa, Marchese Mat Sulphur oe oe 
(To be continued.) — and P rofe ssor | ol- Nitroge - 3-0 val 
vani of the University of Per cent. volatile 38-4 
——— Mil tho k bl j i Calorific value . 8,340 kg. "cals. per kg. (15,000 B.Th.U. per Ib.). 
= Man, who has published, Average calorific value of fuel as received 7,560 kg. cals. per kg. (13,600 B .Th.U. per Ib.) 
A COMMEMORA TION OF THE in view of this anniver Properties oe ad ee Semi-coking. (Lessing Group 5.) 


INVENTION OF THE DYNAMO. 


Tue anniversary of Italy’s entrance into the Great 
War (May 24) on the side of the Allies is always marked 


by public functions, and generally commemorations of 
other events of national importance are celebrated 
on the same day. By the special desire of Signor 
Mussolini on this dav, which commemorates Italy’s 


participation in the War and the subsequent advent 
of the Fascist regime, with its new era for Italy, the 
75th anniversary of the invention of Pacinotti, which 
vpened up a new era to the whole world, was celebrated. 
it was in 1859 that Antonio Pacinotti, at the 
of 17, described in his diaries his invention of the 
dynamo, of which he constructed in the following year 
the first working model. 
Che arrangements for the 
a national character had been made 
of Pisa, the birthplace of Pacinotti. The Minister of 
Education, Hon. Ercole, represented the King of 
Italy and Signor Mussolini: the Italian Universities 
’ scientific bodies had sent their representatives 
the Ministries of War, Marine, Interior, well 
the Senate and the Chamber of Deputies, were 
officially represented. Marchese G. Marconi, as President 
of the Royal Italian Academy, was present, and, as a 
fitting occasion, the Rector Magniticus of the University 
conferred upon him the Degree of Doctor Honoris 
Causa in Physics and Mathematics, together with the 
historical decoration of Commander of the Order of 
the which dates back to the Middle Ages. 


celebration which assumed 
by the University 


und 
ind 


as 


is 


Cherubim, 


An Exhibition of Pacinotti relics was held, and inc Jude “d 
s number of manuscripts 


Che official orations were 


age | 





a work in two 
volumes on Antonio Pacinotti. In the afternoon a 
conference was held on the subject of Pacinotti’s work, 


sary, 








and the unveiling of a commemorative tablet on 
the house where Pacinotti was born and where he 
died, concluded the celebration 
INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 
(Continued from page 620). 
THE DeVELOPMENT OF THE Power LOAD. 
THE meeting of the Incorporated Municipal Elec- 
trical Association on Tuesday afternoon, May 29, 


was held in St. George’s Hall, Liverpool, when a paper 
on “ Developing the Power Load,” was presented by 
Messrs. H. C. Lamb and W. E. Swale. For years, 
they said, the load had grown steadily by reason of the 
intrinsic utility of electric power, and the stimulus of 
modern methods had commonly been thought 
supertiuous. A new domestic load was, however, now 
being built up and the industrial power load was in 
danger of being neglected. The question, was, what 
measures could be taken to develop sales under this 
heading. 

As a beginning the existing industrial power load 
might be surveyed. jfhe Census of Production (1930) 
showed that five industrial groups—mines and quarries, 
textiles, iron and steel, engineering and shipbuilding 
and public utility services accounted for 75 per cent. 
of the total horse-power in use. Of this 60 per cent. 
was electrical, and the proportion was rapidly rising. 


sale s 








Of the prime movers, 67 per cent. were reciprocating 
engines, and 23 per cent. turbines, but the propor- 
tion of the latter was steadily increasing. Of the 
11,158,000,000 kWh used in industry, 50 per cent. was 
purchased from supply authorities, and while the hors« 
power of motorssupplied from private plant had increased 
by 28 per cent. from 1924 to 1930, the figure for 
those driven by purchased electricity was 43 per cent. 
These figures showed the tremendous scope for a 
further development of power sales by public suppl) 
authorities. This view was confirmed by the answers 
to a questionnaire sent out to members of the Associa- 
tion and certain of the larger power companies, which 
asked for details of the number and capacity of the 
private power plants installed in the area served during 
the last five years. Twenty-nine authorities, represent 
ing a population of about 8,500,000, had replied “ data 
not ascertained.” One hundred and _ twenty-five 
undertakings, with a population of over 7,750,000, 
replied “ nil,” and 136 undertakings, with a population 
of 21,000,000, recorded 686 engines with an aggregat« 
horse-power of 155,010. The return also showed that of 
this horse-power, 23 per cent. was applied directly t 
line shafting, the remaining 77 per cent. being used for 
the generation of electricity. A comparison with the 
Census of Production figures thus showed a distinct 
movement in favour of further electrification. Thes« 
results had been supplemented by reference to 
articles and advertisements appearing in a few journals 
devoted mainly to works power problems, whence it 
appeared that a further 209,425 h.p. of private plant 
had been installed. This total of 364,400 h.p. proba! 
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did not represent much more than 50 per cent. of the 
total installed. By far the largest amount was repre- 
sented by pass-out turbines. Reciprocating engines 
were characterised by their small size. The increase 
in gas engines was negligible. 

Continuing, the authors said that an exposition, both 
more elementary and fuller, of the advantages of elec- 
tricity was required, and that no trouble should be 
spared in gaining the understanding and confidence of 
the business community. The low first costs and running 
costs of the motor should be stressed and attention 
called to the way in which by its use power could be 
sub-divided, thus making for efficiency and safeguarding 
against complete breakdowns. As it was now stan- 
dardised, no stand-by plant was needed. It should 
also be pointed out that for a works to draw its power 
supply from the public mains meant the diversion of 
the minimum amount of capital and management time 
from productive purposes. Constant speed at all 
loads and continuous operation at maximum output 
were ensured. There was no fear of shortage for surplus 
power, and the price was not only unaffected 
by market vagaries, but was steadily falling. It must 
be recognised, however, that to discard private plant 
required an act of faith on the part of the user, and care 
and skill was therefore necessary in preparing compara- 
tive operating costs. In fact, success in gaining power 
loads from existing private plants depended on a 
combination of experience and imagination, so as to 
enable any opportunity which might throw the balance 
of argument in favour of public supply to be seized. 
In the case of an entirely new works, public supply was 
usually at a premium. In fact, though the moderate 
running costs of alternatives were being advertised with 
much adroitness, and their capital costs were low and 
facilities for easy purchase were often available, there 
was evidence to show that they did not as yet con- 
stitute a serious menace, except in industries where 
pass-out turbines offered advantages for the generation 
of process steam or where coal was very cheap. At 
the same time it was not fanciful to foresee the day 
when the domestic load might actually outstrip the 
power load, and in the interests of balanced develop- 
ment the sales for the latter purpose should therefore 
be prosecuted with as much energy and acumen as that 
now devoted to the former. 

In this connection, though competitive tariffs were 
essential, it was more satisfactory in the long run to 
stand out for a good price and sell power plus the 
advantages of an unrivalled service. A further 
essential was a very accurate knowledge of the potential 
load obtained by a local survey, while, in addition, 
local publicity and national co-operation in the collec- 
tion of appropriate data were desirable. Unless the 
sale of electric power to industry was taken up 
vigorously and efliciently by municipal authorities, it 
was probable that the future would see great and 
drastic changes in the control of electricity supply 
undertakings. 

The discussion was opened by Mr. W. M. Selvey, 
who said that the paper not only showed what there 
was to do, but gave a number of sly hints how to do it. 
Large concerns with apathetic directors were sales 
prospects for a supply undertaking, but required the 
personal attention of the chief engineer. This kind of 
contact could not be established by sitting in an office. 
The output of engines as obtained by insurance com- 
panies was always based upon the full horse-power, and 
the real consumption from the mains would not be 
more than 60 per cent. to 70 per cent. of the figure 
calculated in this way. It must be remembered that 
industry was still in the hands of numerous small 
firms, all of whom should fall automatically to the 
public supply, especially if the sales policy were 
correct. What was wanted was a better class of 
salesman who would do something more than follow 
the patient plodding methods laid down in the paper. 
Che idea of novelty might be more stressed and 
emphasis might be laid on the number of things which 
could only be done by electricity. 

Mr. A. Nichols Moore described the paper as dis- 
appointing, in that it dealt mainly with the securing of 
the smaller industrial load, and did not touch the main 
problem, which was to ensure that power development 
governed domestic development and that the latter 
did not take place at the expense of the former. It 
was true that a great deal of the plant now driven 
mechanically offered a potential electrical load, and if 
this could be obtained the effect on their charges would 
be most beneficial. The grid had got to be made a 
success, and it was fortunate that it had been possible 
to construct it during a period of low demand. Industry 
was, however, again requiring power, and if it could 
not obtain it from the public mains it would generate 
t privately. Public supply was being handicapped 
hy certain industrial groups who were endeavouring to 
obtain their energy at the lowest possible price, and 
undertakings were obliged to accept these offers, 
which often left no margin, without knowing accurately 


held in St. George’s Hall, at which a paper on “ Elec- 
tricity Supply to the Small Householder” was pre- 
sented by Mr. J. W. J. Townley. He said that there 
appeared to be no lower limit to the size of house or 
earning capacity of the family which an electricity 
supply undertaking should be prepared, not only to 
welcome but, to obtain. 
schemes and methods which would enable such con- 
sumers to make the fullest use of the service was, 
however, required. 
defined as one who occupied a house of five rooms or 
less, and nearly 70 per cent. of the population of 
Great Britain fell within this category. Taking the 
number of such families as 7,883,000, the figures 
given in the 1931 Census, and assuming an annual 
consumption of 1,250 kWh per family, an output of 
9,854,000,000 kWh would result. Atan average price of 
0 
30,790,0001. 


hampered by a rating policy which favoured private 
supply. 

Alderman H. B. Vorley said that in the south the 
power load came almost automatically on to the 
mains, but in the north, conditions seemed to be 
different. He did not know whether this was due to 
price or prejudice. Some combined effort seemed to be 
necessary to secure the base load which large manufac- 
turers had available. Mr. T. A. G. Margary remarked 
that a certain amount of the power load came along 
automatically, and a further amount was not difficult 
to obtain. The chief problem was the large user. 
To secure this load must be the duty of the chief 
engineer himself; it should not be left to an assistant. 
In fact, the principal business of the chief engineer 
nowadays was concerned not with generation or 
distribution, but with selling, and this was a personal 
matter. 

Mr. C. G. Richards disagreed from this view and 
pointed out that electricity could do a great deal of 
the work now done by reciprocating engines. To 
secure this load, however, meant that capital must be 
spent both by the undertaking and the consumer, 
and at the present time this was not always easy to 
arrange. Constant amalgamations were another diffi- 
culty. In a short time there would be a large demand 
for electricity for industrial heating. This was a 
problem that must be handled by a highly trained 
engineer. The power and domestic loads should not be 
considered separately, but in combination, if the 
lowest costs were to be obtained. 

Mr. E. Seddon asked whether the sympathetic 
consideration of peak demands advised by the authors 
was not the same thing as preferential treatment, and 
how that difficulty was to be overcome. He also 
inquired how much process steam plant had been 
displaced by public supply in Manchester. Mr. E. T. 
Williams said that in connection with this problem 
too much might be made of efficiency. He instanced 
a case where cranes driven by steam had, rather against 
the wishes of the engineer, been replaced by others 
operated by electricity. It was, however, found that 
not only was the time taken in raising steam saved, 
but owing to the instant availability of the electrical 
equipment much more use was made of it. Neverthe- 
less, the cost for one month was less than that of 
raising steam for a single service on one day. 

Mr. H. C. Lamb, in reply, said the paper was the 
outcome of the idea that power development was not 
receiving the attention it deserved. This was confirmed 
by the Presidential Address, in which the subject was 
not even mentioned. There was no simple formula for 
getting this load, though hard work and careful 
organisation were essential. Competent salesmen who 
were always in touch with prospective consumers were 
also necessary. The action of combines in forcing 
down prices could only be met by similar joint action 
on the part of the undertakings. The reason why 
there was so much private plant in the north of England 
was explained by the peculiar conditions in the textile 
industry. An attempt was also being made to tackle 
this problem by joint action. There had been no 
intention to criticise small authorities. In fact, the 
results of their questionnaire showed that these under- 
takings were fully alive to their responsibilities. The 
position was that the estimates on which the 1926 
Act had been based had not been fulfilled. This was 
not the fault of those who made the estimates. But 
for the grid to be a success there must be a maximum 
amount of expansion and that was the reason why the 
control of distribution had been so much discussed. 
It was therefore timely to warn those concerned that 
if they did not secure the business available others 
might step in and undertake the task. 

In the evening a reception was held at the Town 
Hall by the Lord Mayor and Lady Mayoress of 
Liverpool. 


ELectriciry SUPPLY TO THE SMALL HOUSEHOLDER. 
On Wednesday morning, May 30, a meeting was 


Special consideration of 


The small householder might be 


-75d. per kWh, this represented an annual revenue of 
At least 80 per cent. of these potential 


and could be supplied from existing distribution 
systems. This proportion represented an annual 
consumption of 7,883,000,000 kWh, the total sales in 
1933 being only 11,115,000,000 kWh. It was true a 
part of this load had already been obtained, but the 
latest figures showed that not more than 33 per cent. 
of the houses of the size being considered were as 
yet wired, and the average consumption per house - 
was not more than 230 kWh per annum. The possible 
additional annual sales of electricity on the basis of 
every house being wired and a consumption of 1,250 
kWh per house was therefore 7,283,000,000 kWh. 

There was no doubt that the adoption of assisted 
wiring schemes was the first step necessary to obtain 
this class of consumer, as was shown by the fact that 
the undertakings in East End of London, serving a 
population of 1,250,000 had obtained over 100,000 
new consumers by this means during the past five years, 
though almost invariably their requirements at first 
were for lighting only. A new ally was the mains- 
operated wireless set, of which 14,000, with an average 
loading of 50 watts, were in use at West Ham. The 
consumption under this heading exceeded that for 
lighting and the revenue was more than 6,0001. per 
annum. The adoption of electric cooking could also be 
secured, provided the arrangements made by the 
undertaking were suitable. 

For such consumers a two-part tariff with a running 
charge not exceeding 0-75d per kilowatt would be 
satisfactory, but its equivalent must also be available 
through pre-payment meters. There were a bewilder- 
ing choice of methods of applying these meters, of which 
the most practicable was a single rate, based on the 
two-part tariff and the average consumption of the 
class of consumer served, and including hire charges. 
This could be collected through a simple pre-payment 
meter. In West Ham, a consumption per household of 
1,450 kWh per annum was required to justify an equated 
rate of ld. per kWh., but as it was found that this was 
being materially exceeded, a tariff of this kind was put 
into force in March, 1933, with the provisos that a fee 
of 5s. was payable on signing the agreement, and a 
consumption of at least 20 kWh per week was guaran- 
teed. As a result, 1,600 consumers were added to 
the mains during the year. Other apparatus, such as 
wash boilers, could also be included, provided their 
consumption covered the necessary hire charges. 

As regards the cost of supplying such a load, it had 
been found that the maximum load per cooker installed 
did not exceed 1,000 watts, and that the load per cooker 
which was coincident with the system peak was not 
more than 250 watts. On this basis it could be shown 
that in South-East England the average cost per kilo- 
watt hour sold was 0-642d. The actual cost of making 
provision for this load when laying new mains was 
small, and the revenue per mile of distribution in poor- 
class districts was more than in well-to-do suburbs, 
with their widely separated residences. The main 
difficulty in developing such schemes was that the 
householder had to bear capital charges on electrical 
equipment which in many cases was replacing equip- 
ment originally provided in the house, and included in 
the rent. It was of vital importance, therefore, to 
ensure that all new houses were properly equipped with 
electrical appliances by the builders. In this connec- 
tion the clause in recent Gas Acts which provided that 
a number of houses had to be left so that a prospective 
tenant who desired to use gas might be accommodated, 
was serious, as most architects now realised that an 
electric house must bé designed on different lines from 
that in which other forms of heating and cooking would 
be employed. 

In opening the discussion, Mr. J. N. Waite said that 
five years ago they had come to the conclusion that by 
developing the supply to the small consumer in Hull 
they could double their output and increase their 
annual revenue by 400,000/. Since then, they had 
found that these estimates were conservative. This 
type of supply was an economic proposition, both to the 
undertaking and to the consumer. The capital expen- 
diture necessary for the complete electrification of the 
house was not greatly in excess of that required to give 
a lighting supply. In Hull, 500 houses had recently 
been built and equipped in the same way, and were fed 
from one sub-station. They were occupied by people 
with a weekly income of 2/, 10s. or 3/., and the maximum 
load which came on at 11.30 a.m. in August was only 
320 kW, although both a cooker and wash boiler were 
installed. There was no great difference in the load 
on any week-day, The on-peak load was only 107 kW. 
While the load factor per house was only 2 per cent. 
or 3 per cent., the group load factor was as high as 
65 per cent. The cost to the consumer averaged 1s. 8d. 
per week, and this was lower than could be obtained 
by using any other form of fuel. 

Mr. L. H. Keay said that, as Director of Housing in 
Liverpool, slum clearance was one of his major problems. 
He had to endeavour to get much better building 
materials than those in use twenty-five years ago, and 








what their own outgoings would be. They were also 


consumers were located in large centres of population 


to bring into the central areas the amenities which so 








































660 








far existed only outside. He looked to electrical 
engineers to remove the awful pall of smoke which hung 
over the city and was not only detrimental to health 
but expensive to the landlords. The use of electricity, 
by enabling the height of the rooms to be lowered, 
reduced the building cost, besides enabling much ex- 
penditure on decoration to be saved. 

Mr. F. W. Purse remarked that wireless sets were not 
entirely beneficial to the supply undertaking, as the 
of changing them over and the interference 
problem they introduced were disadvantages. In some 
ways the small consumers dealt with by Mr. Townley 
were a better proposition than those who lived in 
bigger houses. In these, the prejudice of the cook 
had to be overcome, the gas cooker was often their own 
and not hired from the undertaking, and the revenue 
per mile was less owing to the way the houses were 
spaced out. He had one estate of 200 houses, which 
were entirely electrically equipped, except for a coal 
fire. The cost of this equipment had been met by 
the savings on building. 

Mr. L. Romero thought the system of paying for the 
wiring installation through a pre-payment meter a 
mistake, as it gave the impression that electricity was 
dear. On the other hand, with the equated rate, con- 
sumers got the impression that electricity was cheap, 
and extended its use. Nevertheless, it was unsound in 


cost 


that the good consumer paid more than the poor. | 


There was no difficulty in securing the adoption of the 
two-part tariff when it could be shown it was cheaper. 

Mr. E. E. Hoadley said that three years ago he held 
the view that the 20/. house marked the lower limit for 
electrical development. 
lower limit. He supported the view that the trans- 
actions between the undertaking and consumer should 
be as simple as possible. Alderman J. Scott feared 
that the industry would have to meet still more severe 
gas competition. In one area with which he was con- 
nected, 70 per cent. of the premises were connected to 
the mains for one purpose or another. 

Mr. A. J. Hutchinson said that in Farnworth 70 per 
cent. of the dwellings were on the mains in spite of the 
large amount of unemployment in the district. Every 
thing was paid for weekly. A new house could be wired 
for 301. and of this sum 15/. could be saved on the cost 
of building. Mr. W. J. Jones suggested a campaign with 
the object of connecting all houses to the mains within 
five years. It must be remembered that half the new 
connections secured last year were for new houses, 
and at this rate the work of conversion would take 
10 years or 15 years to complete. It was important 
to discover what was saved in the cost of decorations 
by using electricity instead of gas for lighting. Mr. G. 
Wilkinson deprecated the rateable value and floor area 
systems of charging. Maximum demand should be the 
Fortunately, this would be encouraged by the 
form of the Central Electricity Board's tariff. The 
fixed charge should include as much as possible, thus 
enabling the running charge to be reduced. 

Mr. J. W. J. Townley, in the course of a brief reply, 
said that he only advocated the use of the pre-payment 
meter when business could not be obtained in any other 
way. Very few sets had to be changed over from 
direct to alternating current and this was no reason 
for not pushing wireless. Their aim should be to 
inculcate the idea that gas apparatus was unfashionable. 
The storage cooker was not an apparatus that the 
housewife regarded favourably 

In the afternoon, visits were paid to the works of 
Mesers. British Insulated Cables, Limited, Prescot, and of 
the Automatic Electric Company, Limited, Liverpool, 
while in the evening the annual dinner was held at the 
Adelphi Hotel. Proposing the toast of ““ The Associa- 
tion ” at this function, H.R.H. the Duke of York said 
that that afternoon he had had an opportunity of 
inspecting the Clarence Dock station, and he con- 
gratulated them on having such a power-producing 
source, for he understood that last year it had surpassed 
all others in thermal efficiency. To enable the country 
to recover from the depression which had been with 
us for so long, electricity must play its part, and it 
was essential that we should have a cheap and abundant 
supply of this creative power. All classes of society 
had benetited from the technical knowledge of members 
of the association, and he gladly acknowledged their 
efforts to add to the safety of the streets by the installa- 
tion of new methods of lighting which would make 
accidents less likely. 

The president, in reply, quoted a remark of one of 
Liverpool’s greatest surgeons, who had said, “ It is 
probable that in one hundred years’ time anyone looking 
back will wonder that more active steps were not taken 
to remove that smoke pall which hangs over our cities 
snd acts as such a barrier in preventing the health 


basis, 


Now there seemed to be no | 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 

of the London Metal Exchange for “ fine foreign "’ and “ standard *’ metal, respectively. The prices shown 

for lead are for English metal, whilst those for spelter are for virgin metal. | Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 
they represent ls. each. 
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LAUNCHES AND TRIAL TRIPS. 


“* CaMPEADOR.”’—Twin-screw motor yacht: eight 
cylinder 160-b.h.p. Diesel engines supplied by Messrs- 
| Gleniffer Engines, Limited, Glasgow. Launch, April 16. 

Main dimensions, 90 ft. by 16 ft. by 9 ft. 6in. Built by 
Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, for Mr. MacAndrew. 

INcoMATI.—Twin-screw passenger motorship for ser- 
vice between India and South Africa ; Doxford opposed- 
piston oil engines. Trial trip, April 23. Main dimensions, 
450 ft. by 57 ft. by 37 ft. Built by Messrs. Workman 
Clark (1928), Limited, Belfast, for Messrs. Andrew Weir 
and Company, London. 

CorrirTH. — Single - screw cargo steamer; triple- 
expansion engine, to be fitted aft by Messrs. The North 
Eastern Marine Engineering Company, Limited, Sunder- 
land. Launch, April 30. Main dimensions, 257 ft. by 
39 ft. 6 in. by 18 ft. 9in. Built by Messrs. 8S. P. Austin 
and Son, Limited, Wear Dock Yard, Sunderland, to 
the order of Messrs. W. Cory and Son, Limited, London. 

“* WarwERa.”’—Twin-screw passenger and refrigerated- 
cargo motorship for service between London and New 
Zealand, via Panama; 10-cylinder, four-cycle, single- 
acting, crosshead-type, Harland—B. and W. airless - 
injection Diesel engines. Launch, May 1. Main dimen 
sions, 535 ft. 6 in. by 70 ft. by 43 ft. 4 in. Built by 
Messrs. Harland and Wolff, Limited, Belfast, for Messrs. 
Shaw, Savill and Albion Company, Limited, London. 

“ YaARDARM " AND “ YARDHILL.”—Steel-decked swim 
barges, each to carry 180 tons. Launched May 3. Main 
dimensions, 81 ft. 3 in. by 21 ft. 8 in. by ft. 10 in. 


while Mr. E. E. Hoadley proposed ** Our Guests ” and | 
Sir John Brooke replied. 


(To be continued.) 








ENGINEERING TRAINING AND 
EDUCATION. 


The Institution of Heating and Ventilating Engineers. 

The syllabus of the graduates’ and associate-members’ 
examination of the Institution of Heating and Venti- 
lating Engineers has recently been revised and has 
now been issued in pamphlet form from the offices of 
the Institution, 12, Russell-square, London, W.C.1. 
A perusal of the syllabus indicates that, in addition 
to having had practical experience, the graduate 
candidate must have acquired a moderate knowledge 
of elementary practical mathematics, machine con- 
struction and drawing, mechanics and hydrostatics, 
elementary heat, electricity and chemistry, and the 
elementary principles of heating, ventilation, and hot- 
water supplies. The associate-members’ examination 
is somewhat similar, but naturally more advanced 
knowledge is necessary. A useful feature of the 
syllabus is that a list of textbooks is given for the 
guidance of students in selecting works for study and 
reference. Copies of the pamphlet may be obtained 
on application to the secretary of the Institution at 
the address given above. 


3 7 
Built by Messrs. Harland and Wolff, Limited, North 
Woolwich, London, E.16, for Messrs. Thames Steam Tug 
and Lighterage Company, Limited, London. 











rays from reaching dwellers in 
congested areas.” No body of men had taken more | 
tive steps to remedy this great handicap than 
members of their association. The toast of “ The City 
of Liverpool" was proposed by Sir Andrew Duncan 
and responded to by the Lord Mayor and Lord Derby, 


viving ultra-violet 
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Tue Lonpon Iron anv Sreet Excuanor.-The 
London Iron and Steel Exchange, 28, Essex-street, 
Strand, London, W.C.2, have arranged a luncheon at the 
Hotel Victoria, Northumberland-avenue, London, W.C.2, 
on June 12. Dr. E. L. Burgin, Parliamentary Secretary, 
Board of Trade, will speak on “‘ The Part to be Played 
by Iron and Steel in Trade Recovery.” 


“ YarDLAND ™ and “ Yarpway."’—Steel-decked swim 
barges to carry 180 tons deadweight. Launch May 28. 
Main dimensions : 81 ft. 3 in. by 21 ft. 8 in. by 7 ft. 10 in. 
Built by Messrs. Harland and Wolff, Limited, North 
Woolwich, London, E.16, for Messrs. Thames Steam 
Tug and Lighterage Company, Limited, London. 
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THREE-DRUM DRAG SCRAPER. 


A DEFINITE extension to the field of usefulness of 
that simple contrivance for handling loose material, 
generally known as the drag scraper, has been made 
by the system of three-drum working developed by 
Messrs. Holman Brothers, Limited, Camborne. The 


diagram and two photographs, reproduced in Figs. 1 to 3 | 


annexed, show the essential features of the system. 
The drag scraper is probably most familiar in industrial 
centres as a means of distributing coal, coke and other 
materials where heaps are used for storage, but it is 
also used in more isolated situations for conveying and 
loading broken rock, as in quarry work ; for removing 
overburden and, with certain classes of ground, for 
excavation. In all these operations, however, prior to 
the introduction of Messrs. Holman’s system, the time 
required to alter the direction of movement of the 
scraper was considerable, as it meant interrupting the 
work to change the position of the tail-rope anchorage. 
Possibly, in a few cases this loss of time was not 
important, but in others it involved a substantial 
increase in handling costs by the reduction in output. 
The new system enables the line of traverse of the 
scraper to be varied, within a wide range, by the 
operator at the hauling gear, with a minimum of delay | 
and without calling for additional labour. 

The method of working will be best understood by | 
reference to the diagram in Fig. 1. The hauling gear, | 
\, has three independently-operated drums. One of | 
these effects the inward movement of the scraper B | 
by the head rope C, whilst another provides the outward 


movement by the tail rope D, the two drums being, | for excavating. 
of course, so manipulated as to pay out and gather up| teeth which break up the ground and hold down the 


THREE-Drum HavLine WINCH. 


the rope without slack. The remaining drum operates 
a third rope E, by which the position of the tail rope 
can be varied. The tail rope is not attached to an 
anchorage, but passes over a travelling sheave F and 
then over a sheave carried on one of the two anchorages 
provided for the third rope. These anchorages both 
carry sheaves over which the third rope passes, and 
one end of this rope is attached to the travelling sheave. 
The scraper is shown in two positions from which it 
will be realised that a triangular area of considerable 
extent is covered by it. In the case of storage heaps, 
for example, the anchorages can be permanent. The 
full lines in the diagram show the scraper working near 
the left hand of the area. When clearing this cut, the 
third rope drum is held stationary and the other two 
operated so as to give a forward and backward traverse 
to the scraper. When the cut is finished, the brake 
holding the third rope drum is released and a clutch 
engaged to wind in the rope. The travelling sheave is 
thus moved towards the right through a suitable 
distance, the new line of traverse being easily and 
accurately determinable. When it is reached, the 


clutch of the third rope drum is disengaged and the | 
The area is thus cleared by successive | 


brake applied. 
cuts until the scraper reaches the position indicated 
approximately by the dotted lines. To return the 
travelling sheave to the left, both the clutch and 
brake of the third rope drum are disengaged and the 
tail rope is wound in on its drum. 

The travelling sheave is seen to the left of Fig. 2, in 
which all three ropes can be made out. The scraper is 


of the type known as the “ Shellback,” and is designed 


Its cutting edge is furnished with 


ScRAPER AND TRAVELLING SHEAVE. 


edge. Other types are used for loose materials. Im 
both Figs. 1 and 2, the scraper is shown delivering the 
material towards the haulage gear, that is, the material 
is being gathered, or reclaimed as the case may be. 
When material is to be distributed, say over a storage 
ground, the scraper is reversed, the tail rope then 
hauling the load and the head rope returning the empty 
scraper. The haulage gear is seen in Fig. 3. The 
arrangement shown is the standard one for the smaller 
sizes, viz., up to about 35 h.p. In the larger sizes the 
drums are usually placed one behind the other. The 
power unit runs at a constant speed in one direction. 
Theillustration shows anelectric motor, but a compressed- 
air motor or an internal-combustion engine can be used 
if more convenient. The three drums are each con- 
trolled by a separate friction clutch, and the third-rope 
drum has, in addition, a friction brake for holding it 
| stationary. The photograph is taken from the operating 
| position, and shows that the four control levers are 
|eonveniently grouped close together. Behind the 
drums are seen the rope guide rollers, of which there 
are two vertical and two horizontal rollers for each rope. 
The drive is transmitted to the drum shaft through 
double-reduction gearing, and from the shaft to the 
drums by sun-and-planet epicyclic gears. The sun- 
wheel is keyed to the shaft and the spindles of the 
planet pinions are attached to the surface carrying the 
clutch bands. The internal ring with which the 
pinions mesh is attached to the drum. When the 
clutch bands are slack, the pinions rotate round the 
sun wheel and the drums are unaffected. Tightening 
the clutch bands, however, locks the pinion spindles, 
and the drive is then transmitted to the internal gear 
ring and the drums rotated. No reverse is required, 
as the “ following ” rope is pulled off the drum by the 
rope opposed to it in the several operations. 

The performance of the three-drum drag scraper 
equipment naturally depends upon the material being 
handled, but some working figures of a particular case 
may be here given by way of illustration. The equip- 
ment is used in the removal of tin-bearing sea sand, of 
which a deposit 20 ft. in depth is being worked. The 
haulage gear is driven by a 15-h.p. electric motor and 
the scraper is of the “‘ Shellback” type, having a 
capacity of 14 cub. yard. The longest haul is 180 ft., 
and the average speed of the scraper is 150 ft. per 
minute. The amount of material removed is 30 cub. 
yards, i.e., 30 tons, per hour, a rate which is consistently 
maintained for the full 10-hour day. The method is 
considered very satisfactory by the firm concerned as, 
previous to its use, the material had proved difficult 
to collect and load. 











INDUSTRIAL Puysics CONFERENCE.—-A two-day con- 
ference, to be held in the spring of 1935, on the appli- 
cations of X-ray structural analysis to various industries, 
is being arranged by the Institute of Physics. The main 
| function of the conference will be to bring to the notice 
of industrialists what physics and physicists can do to 
help industry, rather than the discussion of technical 
matters among experts. The conference will be held in 
Manchester in conjunction with the local section of the 
Institute, and it is proposed to arrange an_ exhibition 
and visits in connection with the meeting. Full details 
will be announced in due course. 
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THE INTERACTIONS OF GASES AND 
ORE IN THE BLAST FURNACE. 


For some years past an experimental inquiry into 
the interactions of gases and ores taking place within 
the blast furnace has been proceeding, under the super- 
vision of Professor W. A. Bone, in the Fuel Research 
Laboratories of the Department of Chemical Tech- 
nology, Imperial College of Science and Technology, 
London. Two reports of the progress made have been 
issued in the form of contributions to the proceedings 
of the Iron and Steel Institute. The first of them, 
designated Part I, and presented by Professor Bone 
and Drs. L. Reeve and H. L. Saunders, at the annual 
meeting of the Institute in May, 1927,* embodied the 
principal results of the first two years’ work upon the 
interactions of the furnace gases and ores at tempera- 
tures up to 650 deg. C. Part II, by the same authors, 
which was read before the Institute in May, 1930,t 
referred to “ Carbon Deposition at 450 deg. C., and its 
Influence upon the Ore Reduction ; Equilibria between 
Gases and Ore at 650 deg. C. to 1,000 deg. C.” Part III, 
by Professor Bone, Dr. H. L. Saunders, and Mr. N. 
Calvert, on ‘ Proposed Methods for Comparative 
Testing of Iron Ores,” and Part IV, by Professor Bone, 
Dr. H. L. Saunders, and Mr. J. E. Rushbrooke, on 
** Equilibria and Velocities in Ore Reduction,” were 
presented before the Institute on Thursday, May 31, 
on the occasion of the 1934 annual meeting. We 
give below succinct outlines of these two latest 
contributions. 

In Part ILI, the authors state that certain blast- 
furnace managers and chemists had suggested to them 
the desirability of devising some reliable laboratory 
apparatus and procedure for comparing what may be 
termed the “ reducibilities " of typical iron ores. After 
much consideration it was decided to concentrate on 
two reactions, namely, (a) the carbon deposition result- 
ing from the catalytic reversible 2 CO = C + CO, 
decomposition in the upper region of the furnace, 
particularly at about 450 deg. C., whereby the ore may 
be “impregnated " with finely-divided carbon, which 
at still higher temperatures is known to act very 
powerfully as a reducing agent, and (6) the direct 
deoxidation of the ore by carbon monoxide 

Fe,0y + CO = Fe,0,—1 co, 
in the middle region of the furnace, and for comparative 
purposes a temperature of 750 deg. C., was selected. 
Five different ores have been examined and submitted 
to these tests, namely, A, Barrow hematite ; B, Spanish 
rubio; C, Lincolnshire ore; D, Cleveland ore; and 
E, Mesabi ore. In principle, the methods devised are 
quite simple, for while that for the measurement of 
carbon deposition at 450 deg. C. depends on the fact 
that in a closed system the reaction involves a pressure 
fall, from which its rate can be deduced, the rate of 
ore reduction at 750 deg. C., which involves no pressure 
change, is directly proportional to the rate of CO, 
formation, which is easily measured. Indeed, the only 
difficulty is the proper standardisation of the conditions, 
so as to make the tests with different ores truly com- 
parative. ; 

The 


consisted 


‘standard” form of apparatus employed 

of a system comprising a quartz 
reaction tube containing the ore at the selected tem- 
perature, manometers, a circulating pump, a calcium- 
chloride tube and other apparatus. By successively 
carrying out, at cach temperature, a series of experi- 
ments throughout the whole of which all conditions were 
kept constant, except the initial com position of the solid 
phase, it was possible to obtain data at all stages in 
either the deoxidation or carbon deposition processes 
The experimental blast-furnace gas mixture of carbon 
monoxide (33-3 per cent.) and nitrogen (66-7 per cent.), 
having previously been compressed and stored in a 
cylinder, was passed into the apparatus through a purify 
ing system. From the volume of ore used, the voids, the 
gas volume, and temperatures within and external to 
the furnace, the time of contact between the ore and 
gas can be calculated, and the percentage of initial 
carbon monoxide in the blast-furnace gas which has 
been used in carbon deposition can be plotted against 
the time of contact in seconds for each of the ores 
studied. The results, expressed in terms of the amount 
of carbon deposition occurrirg on a standard volume 
ore, are on a basis comparable with that obtaining 
actual practice. The hema:ites have been found to 
be the superier carbon depositors, and, of these, ore A, 


closed 


in spite of its hard and dense nature, is the best. The 
carbon-depositing capacity of ore D is materially 
increased by preserving its ferrous constituents 


Normally calcined, this ore is a poor depositor, and even 
when admixed with other ores this characteristic 
persists. 
Two methods have been employed for the ore test 
at 750 deg. C. In method I, the apparatus employed was 
* See Enorneerina, vol. cxxiii, page 564 (1927). 
t See Encoiveerina, vol. cxxix, page 647 (1930) 
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essentially the same as that used for the test at 450 deg. 
C. The method was based upon the rate of reduction 
of a standard volume of ore by blast-furnace gas in 
which the CO, content varied between zero and the 
equilibrium quantity, whilst the time of contact also 
varied between a fraction of a second and three 
seconds or more. In method II, the quantity of ore 
taken was such that it contained, when fully oxidised, 
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degrees of ore reduction, as soon as the first third or so 
|of the original oxygen has been removed, they all 
exhibit a decided minimum in the region of 750 deg. C. 
| In other words, except in regard to the Fe,O, > Fe,0, 
jand Fe,0O, > Fe stages in the ore reduction, the 
relative velocities of the ore-reduction reaction referred 
to are lower at 750 deg. C. than at either 650 deg. or 
850 deg. C. This fact emerges from all the experiments 








a standard weight (20 gm.) of Fe,0,, and its rate of |that have been carried out during this part of the 


reduction by blast-furnace gas, of relatively small CO, 
content, was measured, the time of contact in this case 
being but a fraction of a second. The CO, produced as 
the result of the reaction was absorbed by suitable 
reagents. Each method has its own claims and em- 
phasises different characteristics of the ore, and whilst 
the results obtained by them are not intended to be 
directly comparable they are, however, supplementary. 
The results show that ore A is reduced more slowly 
than any of the others so far examined, and, further, 
that the rate of its reduction decreases rapidly with 
increasing oxygen removal. Under the conditio 


the experiment, the reduction of ores C and D reqffires | 


only about half the time demanded by ore A, but they 
both show a rapid fall in the rate at 80 per cent. reduc- 
tion. It is at this point that ores B and E differ 
materially from the others, for the reduction proceeds 
as far as 92 per cent. deoxidation with but little diminu- 
tion in the rate of reaction; and it may well be that 
herein lies one of the essential characteristics of an 
easily reducible ore. 

Part IV of the investigation, which, as already 
stated, bears the title, ‘‘ Equilibria and Velocities in 
Ore Reduction,” follows on the work detailed in Part II, 
which was submitted to the Institute four years ago. 
The further experimental work, the authors state, falls 


into three sections, namely : (1) The determination of 
equilibria in the systems, 
Fe,0, + CO = Fe,0,_; + CO,, 


at 1,150 deg. C., in completion of the previous work 
at lower temperatures ; (2) equilibria in the systems, 


FezOy + Hy = Fe,0,_, + H,0, 


at temperatures between 450 deg. and 850 deg. C.; 
and (3) relative velocities of the ore-reducing reactions, 


Fe,Oy + CO = Fe,0,_1 + CO, 


at various selected temperatures between 650 deg. 
and 1,000 deg. C. In section (1) the experimental 
procedure was similar to that previously employed, 
and the results obtained for ore B had much the same 
general features as the corresponding results for the 


same ore at the lower temperatures. The 


and the exothermicity of the final FeO + CO = Fe + 
CO, stage. 
it is shown that the reduction of an iron ore by 
hydrogen seemingly involves the same three successive 


stages Fe,O, > Fe,0,—- FeO — Fe as have been 
proved in the case of its reduction by CO. The new 
equilibrium data for the reversible Fe,O, H.= 


Fe,0, —1 H,O reaction, at temperatures between 
450 deg. and 850 deg. C., accord with the endothermicity 


both of the Fe,0, H,—3 Fe + H,O and of the 
final FeO + H, — Fe + H,O reactions. They also 
indicate that whereas carbon monoxide is a better 


reducing agent than hydrogen at temperatures below 
850 deg. C., the reverse is the case at higher tempera- 
tures. 

Turning now to section (3) in which the work done 
to determine the relative velocities of the ore reduction 
1t various temperatures up to 1,000 deg. C. is detailed, 
the apparatus employed with a few alterations, 
that described and illustrated in Part II of the present 


18, 


series of investigations. The results obtained show 
that, as might be expected, at each temperature 


investigated the velocity of ore reduction, that is, as 
measured by the rate of oxygen removal, progressively 
diminished as the ore-reduction proceeded, and as the 
CO, content of the blast-furnace gas increased. The 
decrease in the rate of ore reduction was not always 
uniform, there being generally a smaller relative 
decrease towards the mid-region of the ore reduction. 
While an increase in the gas velocity, from 4 ft. to 
16 ft. per second, at the ore surface invariably resulted 
in an increase in the relative rates of ore reduction at 
all the temperatures investigated, a further increase 
to 48 ft. per second reduced the relative rates of ore 
reduction at 650 deg. C., but decidedly increased them 


at 850 deg. The main interest of the research, 
however, lies in the relative velocity data for the 
ore reduction, Fe,( My y CO FezOy—1 +y Co, 


reactions over the range of temperature (650 deg. 
to 1,000 deg. C.) investigated. Instead of these 
always showing, as might be expected, a continuous 
increase with the temperature at corresponding condi- 


| tions as regards gas speeds, CO, percentages and|20 r.p.m. to 40 r.p.m. 


now- | 
completed data for temperatures between 650 deg. | 
and 1,150 deg. C. have confirmed those published by | 
Matsubara in 1921, and accord with the known endo- | 
thermicity of the Fe,O, + CO=—3 Fe + CO, stage | 
| purpose machine tool for boring, facing and turning 
In section (2) of the experimental work | 


investigation, and whatever may be its explanation 
it would seem to be of the highest importance in 
relation to blast-furnace practice, especially as 750 deg. 
|C. is the temperature at which the strongly endo- 
thermic decomposition of any limestone in the burden 
presumably would be beginning to affect the furnace 
|conditions generally. The 750 deg. C. zone may be 
of considerable extent in the furnace, and inasmuch 
as previous experiments have indicated it to be that at 
which the reduction of the ore by impregnated carbon 
| becomes vigorous, its precise location in the furnace 


of | would now seem to be an important matter. 


From the results already accrued, it has become 
|abundantly clear that if the industry is to reap full 
| benefit from the research a systematic exploration 
of the variations in temperature and other conditions 
|at different levels in a blast furnace under normal 
| working conditions has now become imperative. This 
consideration has so strongly forced itself upon the 
| authors, as well as upon the Iron and Steel Industrial 
Research Council, that some months ago a sub-committee 
was set up, with one of the authors (Professor Bone) as 
chairman, to consider whether any, and if so, what, 
steps can be taken with a view to organising, and sub- 
| Sequently carrying out systematic investigations on 
some typical British blast-furnace plants, and to 
correlate the results so obtained with those of the 
| laboratory research since its inception. As a result of 
the deliberations of the sub-committee, certain blast- 
furnace proprietors and managers who have been 
|approached on the subject have expressed their 
| approval of, and willingness to co-operate actively in, 
|the project, and an experimental trial carried out in 
December last on a blast furnace at Park Gate Works, 


| Rotherham, by Mr. F. Clements and his staff, has 
| proved its practicability. 
| time seem ripe, but the atmosphere is also favourable, 
|for putting it into operation. 
|ready to proceed with it, and as typical British fur- 
| naces can be placed at their disposal, and the necessary 


Hence, not only does the 


The sub-committee is 


technical co-operation with the managers can be 


| arranged, it only now needs the financial provision to 
|enable the project to be put in hand and carried out. 








TURNING AND BORING MILL 
FOR WHEEL CENTRES. 


Tue illustration on the opposite page shows a special- 


wheel centres, which has just been completed by Messrs. 
Craven Brothers (Manchester), Limited, of Reddish, 
Stockport, for the London, Midland and Scottish 
Railway. It will deal with work from a minimum 
diameter of 2 ft. 6 in. up to a maximum of 5 ft. 9 in. 
It consists of a box bed with two uprights to which the 
box-section cross-slide bolted. The slide carries 
the main boring head in the centre, on each side of 
which there is a saddle arranged with longitudinal 
traverse. In addition, there is a cross-slide carried 
by the right-hand upright and provided with a four- 
position turret. The operations of boring, bossing 
and turning the periphery of the wheel-centre can be 
carried out simultaneously, the centre head being used 
for boring, while the left-hand head faces the wheel 
centre and the cross-slide turns the outside diameter. 
The right-hand head is used to face the boss, and to 
facilitate this operation it is arranged to swivel, as 
shown in the illustration. In order that equivalent 
boring and turning speeds may be obtained for this 
combined operation, the boring-head spindle is arranged 
to rotate in the opposite direction from that of the 
table. The centre head can, however, be used with 
the spindle-rotating mechanism cut out, if desired, 
and when finishing a bore the spindle is used in this 
way, a floating blade tool being employed, which gives 
an accurate and smooth finish. 

The table, which is of deep and stiff section, is 
5 ft. 6 in. in diameter and is provided with four inde- 
pendent jaws for securing the work. The swing 
between the uprights is 5 ft. 9 in., and the maximum 
distance between the table and the tool holders is 17 in. 
The table is driven by an external spur gear and runs 
on a vee track. The spindle is of large diameter and 
runs in a long bearing, while a pilot bush is fitted to 
carry the end of the boring bar. Lubrication is from 
an oil pump at the back of the table. There are six 
table speeds, ranging from 3 r.p.m. to 15 r.p.m. The 
spindle of the boring head is driven through a three- 
speed gear-box from a 7}-h.p. flange motor mounted 
on the saddle and giving three speeds varying from 
As already explained, the 
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TURNING AND BORING MILL FOR WHEEL CENTRES. 


CONSTRUCTED BY MESSRS. CRAVEN 


BROTHERS 


(MANCHESTER), LIMITED, REDDISH. 
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spindle rotates in the opposite direction from the table. 
Vertical feed and power traverse are provided. The 
total travel of the bar is 24 in., and there are six feeds 
ranging from ,/; in. to ;', in. The side saddles which 
travel on the cross-slide have wide bearings, with 
narrow guides and taper gibs to take up wear. The 
rams carried by the slides are balanced by neatly 
arranged circular weights carried on the guide tubes. 
Rollers are introduced to prevent locking when the 
slide is set at an angle. Each saddle is provided with 
horizontal and vertical feeds and power traverse in 
both directions. The travel of the rams, both vertically 
and sideways, is 18 in., and there are six feeds ranging 
from % in. to } in. The feeds are independent for 
each head and are obtained from the main driving 
shafts through separate gear-boxes. The power 
traverses are operated from separate auxiliary motors 
with clutch control. The levers for starting, stopping, 
and reversing the feeds are carried at the right-hand 
and left-hand ends of the cross-slide. 

The side head is provided with a range of vertical 
reversible feeds for the saddle and ram, and with 


quick power traverse in all directions. The head is 
balanced by a weight carried in the upright. The 


main drive is from a 25-h.p. constant-speed motor 
running at about 960 r.p.m. It is connected through 
a six-speed gear-box. 
power traverse of the heads are of 1} h.p. All gears 
are made from heat-treated high-tensile steel and are 
enclosed and lubricated. As far as possible lubrica- 
tion of the machine is carried out by means of “ one- 


shot’ pumps, but where this is not practicable, oiling | 


nipples are fitted for use with an oil-gun. All control 


levers are placed in convenient positions at the front of | 


the machine, the total weight of which, excluding the 
electrical equipment, is 20 tons. 





Iron _ORE IN THE Unrrep States.—The iron ore 
mined in the United States in 1933 amounted to 
17,553,188 gross tons, an increase of 78 per cent. com- 


pared with 1932, but 63 per cent. below the average | 


for the preceding five years. 


J 





The auxiliary motors for the | 
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BLAST-FURNACE PRACTICE, 


Tue first report of the Blast-Furnace Practice 
| Sub-« ‘committee, which was set up on September 29, 
| 1930, by the Blast-Furnace Committee of the Iron 
and Steel Industrial] Research Council, was presented 
| for discussion on May 31 at the annual general meeting 
of the Iron and Steel Institute. Data regarding upwards 
|of 40 furnaces have been collected and these have 
| been classified not by district or country, but by the 
character of the iron produced. The data are set 
out and analysed in a series of voluminous tables 
| occupying much space, and we propose, therefore, to 
| limit our account to a brief summary of the ground 
|covered and the conclusions reached. The Sub- 
| Committee emphasises at the outset of its report that 
most of the data submitted and the conclusions drawn 
refer to practice as it existed at the beginning of 1933. 
The results reported are those of a period of poor 
trade conditions, and, in the case of many plants, 
cannot be regarded as representative of best possible 
practice, these were working below capacity. 
Particulars have been received from three furnaces 
making Cleveland and ten other furnaces making foun- 
dry iron, from 19 furnaces making basic pig iron, in 
which are included one Canadian and one Indian 
furnace, and 12 furnaces producing hematite or semi- 
hematite iron. ; 

Taking the results as a whole, it appears that the 
“iron factor” (the carbon used for reducing, melting, 
and superheating the iron in the hearth, after allowing 
for the carbon used in silicon reduction) increases 
with the output, so that in any given set of conditions 
there is an optimum rate of output for each furnace. 
If this is exceeded the fuel consumption increases. If 
the conditions are changed, however, by coke screening, 
ore grading, alteration of burden, or some other means, 
the output can be increased without an increased fuel 
consumption. The character of the raw materials 
plays a more important part in the blast-furnace 
operating efficiency than any other single factor. 
Apart entirely from the lower proportion of slag- 


as 





forming materials contained in a rich burden, with a 
consequent lower fuel consumption, a rich burden 
allows of a greater output from the furnace with lower 
external heat losses per ton of iron, and also, in many 
cases, higher blast temperatures can be carried. Where 
the burden is uniform in size, as in the case of Indian 
ores, where no fines are charged, exceptional outputs 
per unit volume of furnace (with a low time of stock 
descent) can be attained with a reasonable fuel consump- 
tion. The same applies to furnaces in which the fines 
are eliminated and sinter is used. 

On the other hand, where lump ore is not available, 
as in Canadian and American practice, uniformity 
of size has been achieved by fine-grinding the ore prior 
to coneentration, and with suitable furnace design 
good results have been achieved, although the output 
per unit of hearth area is not as good as in Indian 
practice. The fine ore employed in Canadian practice 
necessitates the use of high blast pressures and, conse- 
quently, higher fuel and energy consumption for 
blowing. The results of Canadian and Indian practice 
emphasise the desirability of an investigation into the 
possibilities of concentrating and grading low-grade 
United Kingdom ores. The Sub-Committee considers 
this matter of such urgency as to warrant a special 
investigation, covered, when conditions permit, by a 
special grant in aid, extended over a period. 

The value of coke screening prior to charging into 
the blast furnace has been fully emphasised in the 
results submitted from a number of plants. The 
advantages include greater regularity of operation, 
increased output, higher blast temperatures, lower 
fuel consumption and more regular quality of 
iron. 

Efficient results have been reported from furnaces 
having lines differing widely from one another, and 
no general rule can be laid down as to the character 
of lines to yield maximum furnace efficiency. The 
Sub-Committee desires to emphasise the disadvantages 
of blowing furnaces on a common main. Where a 
large number of furnaces is operating under widely 
differing conditions of output and pressures, effective 
furnace practice is generally determined by the condi- 
tion of the worst furnace on the main. 

A feature of importance which is brought out by a 
general survey of the data submitted is the low output 
per furnace in Great Britain as compared with that 
in the Dominions. In fact, the average productive 
capacity per furnace is lower in this country than in any 
of the other principal iron-producing countries of the 
world. This is due to at least four factors. In the 
first place, Great Britain was a pioneer iron producer ; 
consequently a number of the older small furnaces 
still remain in operation. Secondly, blast furnaces 
in Great Britain serve a widely varying market, and 
flexibility has therefore been a factor of first importance. 
In the third place, the furnaces having the lowest pro- 
ductive capacities in this country are generally those 
employing low-grade iron-bearing materials. Finally, 
for financial or other reasons, British manufacturers 
have not given such attention to the necessity for grading 
materials as have American and Continental producers. 
Nevertheless, the output per furnace has steadily risen 
during recent years, owing partly to the closing down 
of some of the older plants, and partly to the gradual 
increase in productive capacity of those in operation. 
The necessity for flexibility, however, has limited 
the size of even the largest furnaces in this country. 

The competitive power of the industry has increased 
as a result of this country’s departure from the gold 
standard and of the introduction of tariffs, but it is 
doubtful whether conditions will be such as to justify, 
in the future, the large outputs of the United States 
and the Dominions. The difficulties of maintaining 
the output of such large producing units during the 
past three years are in themselves a justification of 
the British policy of smaller furnaces and greater 
flexibility. The results reported, particularly the low 
fuel consumptions shown by a number of furnaces, 
indicate a high degree of technical ability on the part 
of British blast-furnace managers. Progress in the 
future will largely depend upon the necessary capital 
becoming available for the modernisation of the older 
plants in this country, and upon the technical solution 
of the problems of the treatment of materials—parti- 
cularly ores and coke—involved in the furnace reactions. 
Pending such a solution, it is not possible for the Sub- 
Committee to make any attempt to specify the optimum 
furnace size that will be most economical in the future ; 
this will be a matter for determination in each individual 
case. 








CaNapDIAN STEEL Imports.—The Canadian Bureau of 
Statistics at Ottawa has issued a report showing that 
the total imports of iron and iron products in 1933 were 
valued at 60,734,395 dols., against 67,346,332 dols. in 
1932. It is worthy of note, however, that whereas 
imports from the United Kingdom rose, during the year, 
from 12,548,121 dols. to 15,804,630 dols., those from 
the United States declined from 51,586,264 dols. to 
41,805,611 dols. 
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BLAST-FURNACE LININGS. 


Art the instigation of the Blast-Furnace Refractories 
Joint Committee, which is composed of representatives 
of the British Refractories Research Association and 
the National Federation of Iron and Steel Manufacturers 
(now the British Iron and Steel Federation), a ques- 
tionnaire concerning the durability of refractory 
materials in blast-furnaces was circulated to the iron 
manufacturers of Great Britain in 1930. A report of 
the work done in this direction has been submitted to 
the Iron and Steel Industrial Research Council and 
was presented for discussion on Thursday, May 31, at 
the annual general meeting of the Iron and Steel 
Institute. The report is divided into two parts: the 
first, by Mr. A. T. Green, is an examination of the infor 
mation received in reply to the questionnaire, while 
the second, by Messrs. A. T. Green, W. Hugill, F. H. 
Clews, and H. Ellerton, is entitled “Some Properties 
of the Fireclay Products Used for Blast-Furnace 
Linings.”” We give below some of the main points 
raised by the compilers of the report. 

Part I, Replies to the Questionnaire. 
ments of 24 plants kindly volunteered information. 
All of them dealt with section A of the questionnaire, 
in which information on the nature, properties, and 
testing of the refractory materials used in the linings 
was sought. Twenty-three answered questions in 
section B, which dealt with operating factors influenc- 
ing the durability of linings, and six gave reasonably 
adequate answers to section C, in which data concern- 
ing the history of a particular campaign was asked for. 
The information received shows that the general 
selection of refractories for British blast-furnaces varies 
from a siliceous to an aluminous product. It hardly 
seems feasible to suggest that these two distinct types 
of fireclay products are equally resistant to blast-furnace 
phenomena, although it is known that both have given 
good service at different plants. This, of course, leads 
the investigator to a consideration of the zonal effects 
in a blast-furnace. The reaction taking place in the 
upper part of the stack are obviously different from 
those taking place at the bosh or in the hearth and well. 
This obviously suggests that different types would be 
more effective in different zones. The information re 
ceived gives no guide as to whether the aluminous or the 
siliceous is the more effective in the hearth and well. 
The selection may, of course, depend in no small 
measure on the types of iron being produced and con- 
sequently on certan factors of operation. However, 
particularly in the light of the growing tendency to 
use the aluminous materials, especially in Germany 
and America, more industrial information on this point 
is required. Whilst, at the moment, specifications for 
the selection of lining materials cannot be either 
elaborate or rigid, there is no doubt that the careful 
application of laboratory examination and testing to 
the materials supplied for blast-furnace linings will 
eventually result in increased durability. 

The concentration of alkali salts in the lining, the 
erosive properties of slag containing fluorspar, the 
influence of iron in the lining material, the composition 
of refractories, are all put forward as suggested causes 
of early failures of blast-furnace linings. The answers 
to questions on stack cooling show that, from the point 
of view of lining life, this procedure is advantageous. 
The grading and distribution of the burden have 
important influences on the life of the furnace, since 
the smooth, uninterrupted working must help the lining 
to realise its maximum effectiveness. The answers 
indicate, however, that there is little experience on the 
sizing of materials to report. In fact, practically the 
whole of the plants charge the ores as received into the 
furnace. Furnace design must necessarily depend on 
the material availabie, the rate of driving and the 
grade of iron requirec. It is suggested that modern 
lines, including a wide hearth, a steep low bosh and a 
good inwall batter, give a better life of lining. It is 
interesting to note that the use of ground coke and tar 
rammed round the hearth and well of a furnace has 
proved an effective protection against wear in these 
zones. Further industrial trials with this 
composition are certainly indicated 


The manage- 


ramming 


In the assessment of the relative durability of a lining, 
the quantity of material charged into the furnace is a 
much more important facto: than the quantity of iron 
produced. Moreover, the nature of the burden takes 
on @ special significance when excessive quantities of 
scrap metal and similar additions to the furnace are 
made, The rate of driving must also have a pronounced 
bearing on the life of the lining. With a view to 
inalysing the various factors at work in causing the 
wearing of a blast-furnace lining, it appears feasible to 
differentiate three main zones of disintegration and 
attack. These are (a) the upper portions of the stack ; 
(6) the bottom of the stack slightly above the bosh 
in some instances, probably including the bosh zone ; 
und (c) the hearth and bosh zones. The actions of 
these zones are probably different either in nature or 
m intensity. Consequently, different types of re 
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fractory materials for the different zones may be 
required in order to obtain increasing resistance to the 
variety of deleterious actions. Much more laboratory 
and plant investigation is necessary, however, before 
greater definition can be obtained. 

Part II. Properties of Fireclay Products used for 
Linings.—In the preliminary work, samples of eleven 
unused representative products obtained from various 
parts of the country, were tested for texture, chemical 
composition, refractoriness, refractoriness under load, 
porosity, and after-contraction or expansion at 1,350 
deg. and at 1,400 deg. In later work, studies of the 
permeability of these materials to gases, and the dis- 
integrating action of carbon monoxide on them, have 
been completed. Besides this work, experiments on 
the effects of blast-furnace slags and alkali salts, at high 
temperatures, on the durability of fireclay products 
have been proceeding. The investigation indicates the 
apparent diversity of the products which are used for 
similar duties in the blast-furnace. The significance of 
the chemical composition per se is difficult to assess. 
Under certain conditions, the more siliceous materials, 
particularly those containing quartzitic grog, may 
show a greater tendency to spalling under the influence 
of thermal strain. Again, there are reasons to believe 
that the more aluminous products will show greater 
resistance to the influence of slags and slagging materials 
at the bosh and the lower parts of the stack. Neverthe- 
less, the siliceous product will tend to be less contractile. 
At this juncture, however, it is not a wise policy to 
dogmatise on these points. Fineness of grain favours 
vitrification and also tends to reduce the refractoriness 
or heat-resisting capabilities of the material. Con- 
sequently, it may be taken for granted that the coarser 
the texture of a firebrick, made from any individual 
fireclay, the higher its softening temperature. 

When firebricks are burned, the fluxes melt and 
dissolve some of the less fusible constituents, binding 
the whole more or less firmly together. A certain 
amount of contraction occurs during this operation, and 
if not completed during the firing of the brick, it will 
continue when the brick isin use. If this after-contrac- 
tion, as it is termed, is considerable, the masonry of the 
furnace will most certainly be displaced when the 
bricks are subjected to their high-temperature duties. 
In the adopted test, shaped pieces of the products are 
heated to a high temperature—1,350 deg. and 1,400 deg. 
in the present work—and held at this maximum 
temperature for 2 hours. The percentage after contrac- 
tion (or expansion) is calculated from the measurements 
of the length before and after this heating. From the 
point of view of the test at 1,350 deg. C., all the materials 
investigated are satisfactory. The test at 1,400 deg. C. 
is more discriminating. For materials to be used in 
the lower part of the blast-furnace a low after-contrac- 
tion is desirable. In fact, some consider that the 
temperature for the testing of such materials should be 
1,500 deg. C. 

In the present series, a highly aluminous product 
gives the highest refractoriness under load data. Con- 
sidering the behaviour of refractory materials in the 
blast-furnace, corrosion of the refractories at the bosh 
level, and below, is induced in the main by the action 
of a liquid slag, while higher up in the stack there is 
the considerable deterioration of the lining material 
due to the action of volatile agents, such as alkalis. 
A totally-different type of failure is due to the disin- 
tegrating action of carbon monoxide at temperatures 
of about 400 deg. to 600 deg. C. Although the sus- 
ceptibility to attack by the gas is not apparently 
connected with the permeability of the fireclay material 
itself, the predominant influence being the character of 
the iron spots, yet the fact that it is the back lining 
which is often affected, means that in this case carbon 
monoxide must have penetrated through the inner 
lining to reach the place where the temperature is 
favourable for attack. The permeability of the 
material for the front lining may be of importance in 
controlling the rate of supply of carbon monoxide to | 
the locality where the disintegration occurs. From 
the point of view, therefore, of the influence of the 
permeability on the durability of blast-furnace refrac- 
tories, whether towards volatile alkali attack, pene- 
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WATERTIGHT PLUG AND SOCKET 
FOR OUTDOOR WORK. 


THE accompanying illustration shows a_ water- 
tight plug and socket, which has been designed by 
Messrs. L. Weekes (Luton), Limited, Luton, for use in 
conjunction with cranes, hoists and other plant opera- 
ting in exposed situations. The plug comprises a bronze 
or malleable cast-iron outer shell, which contains an 
ebony Sindanyo base. On the upper side of this base 
are mounted cast-brass terminals to which the trailing 
cables are connected by thimbles. Brass stems, which 
form an extension of these terminals, project through 
the base and on the under-side carry renewable contact 
pins. The trailing cable is led into the plug hori- 
zontally and is secured by a split clamp. This 
clamp also acts as a gland into which bitumen is poured 
during the sealing-off process. The contact pins are 
protected from mechanical damage by the deep skirt 
on the shell, which acts like a diving bell to prevent 
the entrance of water. 

The shell of the socket is also of bronze or malleable 
cast-iron, and its base, sockets, and cable terminals 














are arranged in a similar way to those on the plug. 
The sockets are secured to their seatings by hexagonal 
set screws which pull the tapered cable thimbles into 
position. To facilitate the replacement of a set screw 
after renewing a contact socket, its head is provided 
with a tapped hole for receiving the centre screw of a 
special box spanner. The contacts are completely 
surrounded by an ebonite block, and the line sockets 
lie below its surface, and are in addition shielded by 
screwed insulated bushes. On the other hand, the 
earth socket is brought to the surface of the plug. As 
the contact pins are of equal length, contact is there- 
fore made first, and broken last, on the earth-pin. The 
incoming cables enter the socket vertically from below 
through brass plumbing sleeves. When the plug is fully 
inserted in the socket the face of the ebonite block is 
flush with base of the plug, so that air is entirely 
excluded and condensation is impossible. A key and 
keyway are cast in the outer shells of the socket and 
plug respectively to ensure that the latter is always cor- 
rectly inserted. When the plug is removed its place is 
taken by a dummy whose line pins are of insulating 
material, the earth-pin being of brass. 

As shown in the illustration, the plug and socket are 
mounted in a ground frame with two compartments. 
The compartment containing the socket is completely 
closed when the plug or dummy plug is in position. 
The other compartment houses the dummy plug when 
it is not in use and is closed by a loose cover. The 
ground frame itself is not water-tight, any water that 
collects being drained away through holes in the 
bottom. When not in use the apparatus is completely 
closed and flush with the ground. It is put into service 
by removing the dummy plug, placing it in its own 
compartment, and finally inserting the working plug 








Grarep Motor Units ror Low-Srrep Drives.— 
The geared electric motor units, which are now being 
manufactured by Messrs. British Thomson-Houston Com- 





tration of molten slag, or the disintegrating effect of 
carbon monoxide, a low-permeability material might be 
expected to be the most serviceable, provided that | 
this is consonant with the essential properties in other | 
directions. For the prevention of disintegration in | 
those circumstances of industrial usage, which include | 
an atmosphere of carbon monoxide, it is obviously 
desirable that the clay be carefully selected and picked | 
before manufacture, so that the presence of ferruginous 
nodules be reduced to a minimum. | 








yany, Limited, Rugby, and Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Manchester, are designed 
so that the motor is carried on the gear-box, an arrange 


} ment which, it is claimed, permits the use of gears and 


shafts of generous dimensions and the continuous trans- 
mission of the full horse-power. This design also renders 
it possible to employ a low-speed shaft, which is suffi- 


|eiently strong to carry a pulley, chain or gear wheel 


without the use of a third bearing. The pinions are of 


| nickel-chromium steel, while the gear wheels are made 


from solid-forged steel slabs. Both pinion and wheels 
are heat-treated to give them wear-resisting properties 
Ball and roller bearings are used throughout, and as 


| the helix angles of the pinion and gear wheel on the 


Worip Consumption or Tin.—According to figures 
issued by the Hague Statistical Office of the International | 
Tin Research and Development Council, the world con 
sumption of tin during the year ending March 1934 
totalled 129,000 tons, as compared with 100,020 tons 
during the previous twelve months 


lay shaft are arranged so that they practically neutralis 





its end thrust, the only end thrusts that have to b 


dealt with are those on the motor and low-speed shafts, 
which can easily be taken up by the bearings. The motor 
and low-speed shafts are in line, thus making for low 


‘ overall height and symmetrical appearance. 
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ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS _RETORT INSTALLATIONS. 
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WHY USE FUEL 


for process or heating if you want power 
as well, when a Brotherhood Pass-out 
or Back Pressure Steam Turbine will 
probably enable you to get power as a 
by-product at a negligible cost. 











Our advice on new, or the improvement 
of existing, combined power and heating 
installations will cost nothing but may 
save much. 





600 K.W. Pass-out Geared Turbo-Generator installed in Paper Works. 


| We also make :— 
STEAM ENGINES 


PETER BROTHERHOOD LTD. ppg el geen 
REFRIGERATING MACHINERY 


PETE RBOROUGH. WATER COOLING TOWERS, PUMPS, etc. 
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J fgueenvicronnsrecer ge STEAM TRAPS 


Y Yy 
we make Rivetters, Capstans, Cranes, Pumps, 


SRIELDINUS 
Accumulators, Cold Starting Heavy Oil Engines, 
HYDRAU LIC etc., and are always glad to advise on the best 
machine for any purpose. 
Pp Special designs submitted as required. Your 
id AY £, enquiries will receive prompt and efficient 
or attention. 
CONCRETE SLABS FIELDING & PLATT LTD. 
ATLAS WORKS, GLOUCESTER 
AND KERBS Makers of Cold Starting Heavy Oil Engines. 
LONDON Orfice—-73A Queen Victoria Street. — 
SA 
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HIS Three Mould Press is capable of working 
up to 90 slabs per hour. We can supply 
machines for any capacity. Additionally 
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OLDEST MEMBER OF 
OUR TESTING STAFF 


“Father Time'’—the oldest member of our Testing 
Department. 


The most important testing instrument we used in 189! 
is still the most important—an hour glass. 


Whatever tests you use—pressure, power factor, dielectric 
loss, heat loss, conductivity, insulation, they are all valueless 
unless the cable can get past our oldest tester—the supreme 
tester and the supreme test—TIME. 


B.l. PRODUCTS PASS THIS TEST 





BRITISH INSULATED CABLES LTD. 
CABLE MAKERS AND ELECTRICAL ENGINEERS 


PRESCOT ...LANCS. Tel. No. PRESCOT 6571. 


London Office, SURREY HOUSE, EMBANKMENT, W.C.2, Tel. No. TEMPLE BAR 4793-6 
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THE FIRTH-BROWN ENGINEERS’ 
TOOL DEPARTMENT. 
[He developments which have taken place in 
recent years in machine-tool design have received | 
vide publicity, but the corresponding developments 


in small tools have been passed over in comparative | 
The reason, no doubt, is that, apart from | 


silence. 
the application of Widia and similar high-speed 
alloys to lathe tools, improvements in twist drills, 
milling cutters, and such hand tools as: files and 
hack saws, they are in no way spectacular. It is not 
too much to say, however, that the output of a 
works is more dependant on the service obtained 
from such tools than on any other individual 
fictor. The properties of a cutting tool are deter- 
mined by its size and geometry, the material from 
which it is made, and the condition as regards 
structure and heat-treatment into which the 
material is finally put. Every stage in the manu- 
facture, from the production of the raw material 
to the final testing of the finished product, must be 
under the most exact supervision, and it is therefore 
an obvious advantage if the manufacture of both 
the tool itself and the material from which it is 
made sre carried out under one control. This is 
the case with Messrs. Thos. Firth and John Brown, 
Limited, of Sheffield, who have just completed the 
construction and equipment of a block of new 
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is maintained, but that an even higher quality 
will be reached in the future. The firm first took 
up the manufacture of small tools in 1904, and the 
output has steadily increased from that date. In 
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shops in their Altas and Norfolk works entirely | 
devoted to the manufacture of engineers’ small | 
tools. The international reputation already associ- | 
ated with Firth’s tools has been steadily built up 
on a quality basis. The fact that the raw material | 
used is made in the firm’s own works, combined | 
with an unrivalled expert metallurgical knowledge | 
and industrial experience, has ensured that develop- 
ments in steel manufacture have been reflected in | 
the tool-manufacturing technique, and that, by| 
close liaison, progress in both these branches has 
taken place on parallel lines. The layout and 
equipment of the new works should ensure not 
only that the recognised high quality of Firth tools 
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1915, the capacity of the department was doubled 
by the addition of a three-storey wing, and in 1928 
a further extension was carried out which added 
over 30 per cent. to the machine-shop capacity. 
Even with these additions, however, the demand 
for the firm’s small tools increased to such a degree 
that further extensions were rendered imperative, 
and the limitations of the existing site led to a 
decision to move the entire department to a new 
site within the works, where it would be possible 
to erect a single-storey building of ample size to 
meet all requirements, and arranged to utilise the 
machines to the best advantage with the widest 
possible employment of the continuous-flow prin- 
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| ciple of production. At the beginning of 1934, the 
department was employing 280 workpeople, and 
the new factory will enable this number to be 
increased by approximately 50 per cent., at the 
same time permitting a higher average production 
per unit. 

The site of the new works is shown in Fig. 1, 
annexed, a plan and elevation of the buildings are 
given in Figs. 2 and 3, while views of the various 
departments are reproduced in Figs. 5 to 9, on pages 
666 to 668. The area occupied is approximately 
62,000 sq. ft., of which the main building, em- 
bracing the machine shops, inspection department, 
heat-treatment shop, and various stores, occupies 
some 50,000 sq. ft. Ample room is available 
for extensions, the area lying between the south- 
eastern end of the building and the railway 
line, shown in Fig. 1, being already vacant, 
while ‘the larger area embraced in the south-west 
angle will be rendered vacant at a later date. 
In drawing up the plans for the new factory, it 
was necessary to take into account the atmos- 
pheric conditions prevailing in the east end of 
Sheffield, and, having regard to the class of product 
to be handled, to make certain that the operators 
should work under the best possible conditions. To 
ensure this, an extensive and highly-efficient system 
has been installed whereby the factory is supplied 
with filtered air on the Plenum system, the air 
being delivered through adjustable radial diffusers 
at 108 points in the several bays, and maintained 
at a constant pre-determined temperature. Working 
in conjunction with this system there is an auxiliary 
dust-exhaust system, the dust being drawn from 
all dry-grinding machines, filtered, and returned 
through the main ventilating ducts. 

The Plenum heating and ventilating plant, which 
was installed by Messrs. The Standard and Pochin 
Brothers, Limited, of Leicester, is illustrated in Fig. 4, 
page 666, the general layout of the ducting being 
shown in Fig. 3. It is designed to maintain an 
inside temperature of 62 deg. F., with an external 
temperature as low as 30 deg. F. The main fan is of 
the makers’ multivanedouble-inletdouble-width type, 
and has a capacity of 48,200 cub. ft. per minute at a 
temperature of 120 deg. F., delivering this volume 
against a total pressure from all sources of 2-in. 
water gauge. The velocity at the fan outlet is 
2,370 ft. per minute, and it runs at a speed of 
314 r.p.m. The impeller is carefully balanced, and 
the design of the blades ensures rigidity of con- 
struction while effecting a uniform distribution of 
air over the periphery of the wheel. The bearings are 
of the ring-oiled pattern, one being fitted in each of 
the inlet eyes, mounted on an open-type pedestal. 
Provision is made for preventing lubricating oil 
being drawn into the fan with the entering air. The 
fan is driven by Vee rope from an electric motor 
as shown in Fig. 4. The air heaters are divided 
into two distinct sections, serving as pre-heater and 
main heater. Both sections have heating surfaces 
comprising the maker’s gilled copper * Flatfin ” 
radiating tubes. The pre-heater is built up in 
sectional form and consists of two headers, each 
4 ft. wide, the overall length of the tubes in all 
cases being 6 ft. Separate tappings to each section 
are provided for both the steam and condensate, the 
steam tappings entering the top headers and the 
drain tappings being coupled to the side of the lower 
headers. The heating tubes are disposed vertically. 
The drainage is positive, and provision is made 
in assembly for expansion. ‘The main heater is 
generally similar to the pre-heater, as can be seen 
from the figure. The pre-heater is designed to raise 
the incoming air from 39 deg. F. to 55 deg. F., the 
main heater being then capable of raising the air, 
after passing through the washer, to the desired 
final temperature. The heaters operate with steam 
at a pressure of 80 Ib. per square inch. The air 
filter is of the maker’s standard “ Oilmesh” type, 
with 60 cells. This filter, shown to the left in 
Fig. 4, stands in a drip tray.. The air washer 
is 10 ft. wide by 9 ft. 6 in. high by 7 ft. 9 in. 
long. 

As shown in Fig. 4, the housing is mounted on 
a water tank in the foundations, ' making the 
overall height of the washer 11 ft. 6 in. Over- 
flow and drain connections are provided, and a ball 
|float valve maintains a constant water level. 
A hand-operated quick-filling valve is fitted for 
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flushing out and re-filling. The spray nozzles 
are formed as a main bank at the entering end 
of the washer, and project the atomised spray 
in the direction of the air flow. The construction of 
the nozzles is such as to cause a centrifugal or 
swirling action of the water stream, the sprayers 
being operated at a pressure of not less than 25 Ib. 
per square inch. Similar sprayers are provided on 
the emergent end of the washer, disposed to cause 
a flood of water to pass down the eliminator plates. 
The latter are fabricated from Firth’s “‘ Staybrite ” 
steel, and are set vertically. The construction 
ensures uniformity of spacing across the whole of 
the washer area, resulting in the air passing uni- 
formly through the cross-section. The pump is of 
the centrifugal type, with a rated capacity of 4,000 
gallons per hour against a total] head of 75 ft. It is} 
fitted with « stainless steel spindle and gunmetal 

impeller of the single-entrance shrouded type. It | 
runs at 1,510 r.p.m., and is driven by a 34-h.p. | 
motor. The whole of the ducting is made from | 
galvanised steel sheeting with slip joints in the 

direction of the air flow. It has been designed 

throughout on an equal friction basis, with a view 

to ensuring as uniform an air flow as possible | 
throughout the entire length of any circuit. A 

damper is provided at each point where a branch | 
leaves the supply main, and each of the branch 

outlets is equipped with a cone-type deflector. The 

outlet branches are set at an angle of approxi- 

mately 30 deg. to the supply branches, with a down- 

ward cast to deflect the air towards low level. 

Working in conjunction with the dust exhaust-fan, 

which has a capacity of 14,200 ft. per minute, and 

is driven by a 27-h.p. motor, the plant is capable of 

completely changing the air in the factory three 

times every hour. 

To ensure a perfectly dry floor area over the 
whole of the factory, and incidentally to provide a 
convenient loading bay, it was considered desirable 
to raise the original level 2 ft. above street datum. 
The hard core filling and 6-in. reinforced-concrete 
layer,on this area involved the use of upwards of 
8,500 tons of material, the steel structure of the 
building accounting for another 225 tons. The 
machine shops, inspection room, tool jig and gauge 
stores, and export-store floor areas have been paved 
with wood blocks to ensure that the operators shall 
work under comfortable conditions and to obviate 
damage to the cutting edges of finished tools should 
they be accidentally dropped. It will be observed 
from Fig. 2 that saw-tooth roofing has been adopted 
for the main area comprising the machine shops. 
The exigencies of the site rendered a direct north 
light impracticable, but the lights face the north- 
leaves little to be 


east and the natural lighting 
desired. The structural work for the building was 
given exceptionally careful consideration. The 


great majority of the machines were transferred 
from the earlier works and are belt-driven, and the 
layout has been arranged with a view to the belts 
causing a minimum of interference with either the 
natural or artificial lighting, and with an entire 
avoidance of interference with the free movement 
of material. The same desiderata were kept in 
view in deciding on the location of the overhead 
piping, and particularly of the large trunks associated 
with the Plenum plant. Finally, in designing the 
structure, every effort was made to eliminate 
unnecessary vibration. Referring to Fig. 3, it 
will be observed that the main building is divided 
into six bays running from north-east to south-west, 
the roof trusses having a span of 29 ft. and being 
carried on stanchions located at 9-ft, 104-in. centres. 
The stanchions consist of two 8-in. by 3-in. channels 
bracketed together and bridged over the bays by 
a single 12-in. by 6-in. I girder. The main lines 
of shafting are carried on ball-bearing pedestals 
between the two stanchion channels, while the 
countershafts are bolted to the bridge girders, as 
shown in Figs. 6 and 7. The first of these 
figures shows a portion of the wire-drill section, 
and the second a part of the “ “ Insto” saw bay. 
The under-side of the roof is covered with 4-in. 
Ireetex sheeting, while the outside is boarded and 
covered with two layers of felt, with an inter 
mediate layer of bitumen, for insulating purposes, 
the outer felt layer being externally sanded as ¢ 
protection from excessive summer heat. With the | 
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exception of a few self-contained machines, group 
driving is adopted from twelve 30-h.p. electric 
motors. Each motor is mounted on slides, with 
adjustment for belt tension, on a rigid frame- 
work consisting of two heavy girders bolted hori- 
zontally to one of the roof stanchions at one end 
and to a triangular bracket at the other, as shown 
in Fig. 5. The motors are about 5 ft. above 
the floor, where they take up a minimum of space 
and are very The drive to the line 
shafting is by Texrope. The motors are of the 
British Thomson-Houston “* No-Lag ” type and run 
at 960 r.p.m., while the line shafting runs at 
220 r.p.m. A “ No-Lag” power-factor correction 
motor of larger size was described and illustrated 
in the present volume on page 235, and it 
may be recalled that the machines provide a 
simple method of correcting low power factor on 
circuits not exceeding 650 volts. The motor is of the 
induction type with the important difference that it 
operates at unity or leading power factor instead 
of a lagging power factor less than unity. The 
principle on which the motors operate was fully 
explained in the description referred to. 

The current for both power and 
obtained from the grid supply at 6,600 volts alter- 
nating current. Two supplies for the works are 


accessible. 


British THomson-Hov 





ston ** No-Lac”’ Moror Drive. 





obtained from a sub-station adjacent to the machine 
shops and containing Parsons oil-cooled trans- 
formers. One of these provides a 440-volt, three- 
phase supply for driving the motors, and the other 
a 200-volt three-phase supply for the electric fur- 
naces and similar work. There is also an indepen- 
dent 220-volt direct-current supply for lighting, 
and for incidental machines with self-contained 
direct-current motors. A valve-rectifier charger is 
provided in the sub-station for charging up the 
batteries employed on the electric trucks used in the 
works. Particular attention has been paid to the 
question of safety in the switching arrangements, 
and the main switches are all conveniently grouped 
together on the south-west wall of the building. It 
was recognised that the question of artificial illumina- 
tion was of paramount importance, particularly 
during the winter months, and with the system 
adopted, uniform intensity of illumination of a high 
order is available in all sections of the works in which 
fine work has to be carried out. The main bays in 
the machine shops are illuminated by 500-watt and 


| 300-watt lamps carried on ball-jointed pendants 


| with conduit suspension. 
lighting is | 


Some of the pendants, 
of which there are 20 per bay, can be seen in Figs. 
6 and 7. As an example of the attention given 
to detail, it may be mentioned that auxiliary lights 
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are provided under the roof for use when counter- 
shafting is being erected or overhead bearings are 
being oiled. 

Turning now to the layout of the various bays, it 
should be explained that each is divided into two 
main parts by an 8-ft. service alleyway running 
through the centre of the building from north-east 
to south-west. Referring to Fig. 3, and reading 
from right to left, the first bay is devoted to the 
manufacture of circular saws, the second to twist- 
drill turnmg and fluting, the third to twist-drill 
zrinding and wire-size drill manufacture, the fourth 
to universal grinding and fitting, the fifth to general 
turning and milling, and the sixth, which is not yet 
«quipped, will be devoted to the development of 
specialities. It will be observed that the 
actual arrangement of the machines is a combina- 
tion of the continuous-flow and. group-process 
systems, according to the requirements of the 
particular class of work handled. As will be 
explained later, the manufacture of circular saws is 
carried out, for example, almost entirely on the 
continuous-flow principle, but in the case of such 
small tools as milling cutters the advantages of 


new 


‘“‘INsTo ”’ 


Saw Bay. 


grouping machines of similar type, such as lathes 
and grinders, outweigh any gains that would result 
from continuous flow in this case, as it permits of 
the introduction of straightforward emulsions and 
dust-extraction systems, according to the require- 
ments of the machines. At the same time, it may 
be observed that a follow-through system has been 
kept in view so far as is practicable for all products, 
all material being issued from the bar stores and 
being finally returned as a finished product to the 
packing department adjacent. Emulsion is required 
for the majority of the machines in the first and 
second bays, for those in the lower half of the third 
bay, and for those in the fifth bay. To simplify 
the pipe-line arrangements and to enable the most 
suitable emulsion to be provided to each machine 
group, three independent emulsion systems have 
been installed, the first covering the whole of the 
first two bays, the second the lower half of the third 
bay, and the third, both halves of the fifth bay. 
Each system consists of a pump mounted on one of 
the columns adjacent to the central aisle, an over- 
head tank feeding a pipe-distribution system 
extending over all the machines concerned, and 





| first installation referred to, which feeds 10 overhead 
lines, the overhead tank is duplicated to distribute 
the weight, there being a tank on each side of the 
main aisle. Provision is made for completely 
draining each system and flushing it out with fresh 
water. Each pump is driven from the line shafting. 
The position of the underground troughs and the 
three sumps is indicated in Fig. 3. The troughs are 
provided with light covering, flush with the floor, 
throughout their length, enabling them to be easily 
cleaned out, There is a smaller independent emul- 
sion system in the bar stores for feeding the saws 
and lathes in that department. 

The main products of the factory are segmental 
cold saws; high-speed steel twist drills; milling 
cutters of various classes; reamers; turning, 
boring, and reaming tools with special contours for 
use in automatic machines; machine-relieved 
cutters for milling the teeth of hacksaw blades ; 
and the Firth Hardometer for the hardness testing 
of metals. It is unnecessary to describe the 
machines and machining processes in the various 
departments in any great detail, as the majority of 
the machines are of standard design, and the pro- 
cesses are generally similar in character to those 
employed in other shops of the same type. As 
some indication of the care that is taken at all 
stages in the manufacture of each tool, a brief 
description may, however, be given of the produc- 
tion of twist drills and circular saws. The twist 
drills are of various types such as one-piece high- 
speed drills, wire drills, and those having high-speed 
bodies welded to a carbon-steel shank, and vary in 
size from 1 mm, to 4 in. Dealing with a typical 
drill of the first type, the bar is parted off and 
rough pointed in the bar store on one of the lathes 
visible to the left in Fig. 9. The lathe slide carries 
both tools, so that the two operations can be 
performed in one setting, the bar being fed through 
the hollow spindle against a stop. The blank then 
passes to the top of the appropriate bay in the 
machine shop when the first operation consists in 
finishing the point and centreing the rear end. 
The work then passes down the bay for successive 
operations, the shank being first turned, then the 
body, and finally the rear end is reduced in diameter. 
The drill is now ready for fluting by one of two 
processes. Either both grooves are machined at 
once on a Holroyd machine, and afterwards backed 
off on a similar machine, or a single groove is cut 
and backed off on a Hunt machine, the second 
groove being cut and backed off as a separate 
operation on the same machine, The flutes are 
then buffed to remove tool marks and the flats 
milled on the rear end, when the drill is ready for 
heat treatment. The whole of the machining 
processes are carried out under a rigid system of 
inspection, After the drill has been hardened, 
tempered, and sandblasted in the heat-treatment 
shop, it is returned to the machine shops for final 
reduction to diameter on a centreless grinder, and 
after sharpening, is delivered to the inspection shop. 

The circular cold saws manufactured by the firm 
are well known under the name of “ Insto,” and 
are very widely used for cutting bars of all dimen- 
sions, structural steels, and for parting off large 
masses of material in steel works. It may be 
recalled that they are of the segmental type, the 
teeth being formed on segments of Speedicut 18 per 
| cent, tungsten steel mounted on a mild-steel blank. 
The saws vary from a diameter of 11 in. with 12 
segments, to a diameter of 72 in., with 40 segments. 
The segments are made from flat bar which, after 
being ground, is sawn off to length in the bar store. 
Before leaving the latter, the segments are checked 
for flatness, and any errors corrected. ‘They then 
pass into the machine shop, where they are grouped 
on a magnetic chuck on a Schuchardt and Schiitte 
grinder and are ground to thickness. The next 
process consists in drilling the rivet holes, this being 
effected in one operation on a Boley multiple drill. 
After countersinking, the segments are mounted on 
jigs and the ends milled to the required angle, a 
tolerance being left for shrinkage during heat 
treatment and for final fitting. This operation is 
carried out on a Cincinnati machine. The segments 
are next ganged up in a jig on a Sellars miller and 











668 


[JUNE 15, 1934. 





machined to a definite height, the teeth being formed | 
at the same time. They are then ganged up in 
a special jig on a Pfauter miller, and the inner radius 
formed with the groove to receive the body. After 
being inspected and marked, the segments are 
ready for heat treatment. This consists of harden 

ing and tempering, followed by sand blasting, the 
base of the segment being kept soft throughout. 
On being returned to the machine shop, they are 
rough taper ground towards the base on a Landis 
grinder with a magnetic chuck, and are then Brinell 
tested. They are now ready for assembly on the | 
body, which has been under preparation at the 
same time, The first operation on the body con- 
sists in checking the blanks for thickness and Brinell | 
number, They are then sent to the saw depart- | 
ment at the firm’s Tinsley works for smithing and 
parallel grinding, and afterwards returned to the 
machine shops, The first machining operation 
consists in opening out the centre hole to 1-48 in., 
and the blanks are then centred on this hole in a 
suitable jig and all the peripheral holes drilled for the | 
rivets, The next operation consists in turning the 
bodies to the required diameter and forming the 
tongue for the reception of the segments. They are | 
then returned to the Tinsley works for heat treat- 
ment, and after finish grinding, are ready for the | 
segments. Before any riveting takes place, the | 
segments are very carefully fitted to the body, the 
end tolerance being ground off and an exact butt 
joint formed. The middle rivet is then inserted in | 
each segment, and the saw passed to the inspection | 
department. After being inspected, the remaining 
rivets are inserted and riveted up on a mechanical 
riveter, after which the saw is again inspected, 
and, if necessary, any buckles taken out so that | 
it runs perfectly true. The clearance on each side | 
is then simultaneously ground to definite dimensions 
on a double-headed grinder, The next operation | 
consists in opening out the centre hole to the final | 
dimension, and drilling the driving holes. After | 
again being inspected, and smithed if necessary, 
the saws are ready for sharpening, this operation | 
being carried out on special-purpose machines. In | 
the final form, every alternate tooth is a roughing 
tooth, and stands out 0-015 in. above the finishing 
teeth. The roughing teeth are bevelled off, this 
operation being carried out on a converted Clifton | 
and Waddell machine. The final operation consists 
in grinding the side grooves, after which the saw is 
ready for inspection before final despatch. 


Xepeated references have been made to the heat 
treatment department, and as the life of the tool 
depends primarily on the material from which it is 
made, and its correct heat treatment at all stages, 
this department may be described in some detail. 
It is worthy of mention that the superintendent of 
the department had previously had many years’ 
experience in the research laboratories, and that the 
closest possible liaison is maintained between these 
two the works. ‘The heat-treatment 
shop itself is entirely separate from, but closely 
adjacent to, the machine shop, as shown in Fig. 3. 
It is extremely well lighted both naturally and arti 
fivially, and the same careful attention has been paid 
to ensuring that the operators work in comfortable 
conditions as in the main block. The furnaces are 
of the most modern type, and consist of a battery 
supplied with town gas with or without air under 
pressure, the former being provided on the Selas 
system, together with electric furnaces, so that 
heat treatment can be carried out at all temperatures 
ranging from those essential for the hardening of | 
high-speed steels, approaching melting temperature, 
down to those required for light tempering opera- 
tions. The Selas plant was supplied by Messrs. The 
Selas Gas and Engineering Company, Limited, | 
City-road, Manchester. It has a normal rated mix- 
ture capacity of 15,000 cub. ft. of gas and air 
mixture per hour, with an actual gas capacity of 
6,000 cub. ft. per hour. Any pressure up to 3 lb. per 
square inch can be obtained, adjustable according 
to requirements. The plant comprises an auto- 
matic gas and air mixer, complete with gas and air 
proportioning valve and safety regulating device, 
an automatic gas governor to control the gas 
volumes and pressures at the inlet to the mixing 
valve, a back-pressure valve situated between the 
compressor and mixing valve, and a positive rotary 
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compressor. The latter has a 12-bladed rotor 
mounted on a shaft fitted with oil-ring bushed 


bearmgs on each side, with gas-tight glands and 
packings. The equipment also includes an auto- 
matic delivery pressure governor for controlling the 
working pressures, a Bourdon-type pressure gauge, 
and a pilot and test burner for indicating gas and 
air proportions. The complete unit is mounted on 
a cast-iron bedplate, and is driven by Texrope. 
This Selas plant is in duplicate, to permit of exten- 
sions when requisite. A detailed description of a 
typical Selas plant given in ENGINEERING, 
vol. exx, page 555 (1925). 

Some of the furnaces which may be specially men- 
tioned are one supplied by The Incandescent Heat 
Company for hardening the high-speed saw seg- 
ments, and two gas furnaces of Messrs. Firth and 
Brown’s own construction for hardening twist 
These latter furnaces are provided with a 
travelling table driven by an infinitely variable gear. 
The drills are inserted in heavy iron blocks, point 
upwards, so that the shanks are protected, and as 


was 


\the rate at which they pass through the furnace 


and the temperature of the latter are both under 
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accurate control, very exact heat treatment 1s 
assured. Other furnaces are a high-temperature 
gas-heated unit for large drills and cutters, Selas 
controlled, a low-temperature Richmond furnac: 
for hardening between 600 deg. F. and 1,000 deg. F., 
a similar low-temperature furnace for tempering 
between 400 deg. F. and 800 deg. F., a Richmond 
annealing furnace, and an Incandescent Heat Com- 
pany’s normalising furnace, the latter two furnaces 
being used in association with the welding plant. 
The electric furnaces include Homo and Birle 
units with automatic control, one of the Birle: 
furnaces being a high-temperature model, and the 
other a low-temperature unit for pre-heating 
Among other plant in the department may be men- 
tioned a press for straightening material, with water- 
cooled plates, the usual salt and lead baths, and two 
butt welding machines supplied by Messrs. British 
Insulated Cables, Limited. The machines are 
mainly used for welding carbon steel shanks on 
high-speed drills, and for tipping lathe tools. 
There is also a Rhodes press for inserting small 
twist drills into mild steel holders. All the furnaces 
are fitted with complete pyrometric equipment, and 
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an interesting system of signalling is installed by 
means of which the operator is warned when the 
furnace temperature is too high or too low for the 
particular work in hand. This consists of a large 
panel on the end wall of the building equipped with 
a red, green and a white lamp for each furnace. 
When the white lamp alone is lit up, it indicates that 
the furnace is at the desired temperature. If the 
temperature rises, the red lamp lights up in addition 
to the white lamp, and both remain alight so long 
as the temperature is within 10 deg. of that required. 
If the red lamp alone is burning, it indicates that 
the temperature is over 10 deg. above normal. 
The green light is employed in the same manner as 
the red light to indicate temperatures below normal. 
The lamps are controlled by an operator in an ele- 
vated cabin at one end of the shop. The pyrometer 
connections are all brought into this cabin and can 
be connected in turn to a common recording instru- 
ment. The operator makes the connection to each 
furnace at frequent intervals, and on reading the 
instrument switches on or off the appropriate 
lamps. The control of the actual furnace tempera- 
ture is effected by the shop superintendent from 
observation of the lamps. Independent of this 
system, there is a seconds clock with a large dial on 
the wall below the lamp panel, by means of which 
operations can be readily timed. The department is 
equipped with a compressed-air supply for use in 
connection with air cooling and the operation of fur- 
nace doors. 

The remaining departments of the works do not 
call for extended comment. As will be seen from the 
plan, Fig. 3, the jig and gauge stores run along one 


end of the machine shop, where they are conveniently 


located with respect to the various bays, while the 
inspection department occupies the corresponding 
position at the other end. There is a millwright’s 
store at one end of the jig and gauge stores, and the 
other departments not previously referred to com- 
prise men and women’s cloakrooms, first-aid sur- 
gery, and a small room next to that containing the 
Plenum plant, which will ultimately be fitted up as 
a testing laboratory. The administrative block, 
housing the various offices devoted to the commer- 
cial, design, and works’ management sections, 
occupies a second storey with a floor area of 4,000 sq. 
ft., built over the north-east wing of the works. It 
has immediate access to the main road and to the 
machine shops, with a liberal provision of post-office 
and internal works telephones to ensure prompt 
handling of messages to all parts of the factory. 
The inspection room, of which an interior view is 
given in Fig. 8, is particularly well-lighted and 
contains the usual apparatus, including a Cusson’s 
projector and Firth’s Hardometers. As already 
mentioned, the latter instrument, which was fully 
described in ENGINEERING, vol. cxxxiv, page 285 
(1932), forms one of the products of the works. 
A feature of the department is the service at the 
disposal of clients. With respect to the “ Insto” 
saw, for example, the firm undertake to place trained 
demonstrators at their disposal within 24 hours of 
the receipt of the request. The architects for the 
new buildings were Messrs. North, Robin and 


Wilsdon, of Sheffield. 








A METHOD OF CONTROLLING THE 
TEMPERATURES OF TRAVELLING- 
GRATE STOKERS. 

By J. D. Maveuan, B.Sc., H. B. Spaupre, B.A., 
M.Sc., anp B. M. Tuornton, M.Sc., 
A.M.I.Mecu.E. 

(Concluded from page 658.) 


Tests were then carried out on N. Staffordshire | an increase in CO, can usually be expected due to 
washed beans supplied from the same colliery as the | the fact that longer fires can be run without any 


washed pearls described above. They are, how- 
ever, of a rougher nature being 1} in. to % in. The 
curve, Series D, Fig. 11, page 670, shows that a tem- 
perature of the inset piece of 755 deg. C. was attained 
when burning the raw fuel. Even a 1 in. layer of 
riddlings (Series A) containing 69 per cent. of ash. 
reduced this maximum temperature to only 507 deg, 
C., the preheated air temperature being 122 deg. C. 
In order to obtain a safe maximum average tem- 
perature, it was necessary to use material of a higher 
ash content, when, with a 1 in. layer, a temperature 
of 240 deg. C. was obtained (Series 3A) while, with a ' 








$ in. layer, the figure increased to 358 deg. C. (Series | 
3B). With the exception of the air temperature, 
which was atmospheric, tests 3A! and 3B! were 
carried out under conditions similar to those used 
on tests 3A and 3B respectively. 

Fig. 12 shows the average curves obtained for a 
South Wales steam coal of grading ~ in. to } in. 
washed beans. This was the hottest Welsh fuel, 
of a size suitable for travelling grate stokers, that 
could be obtained and one that is largely used in 
the shipping industry. It is a very high rank fuel, 
approaching the anthracitic range, contains a com- 
paratively low volatile content and is almost free 
burning. The results from burning this fuel with a 
1 in. layer of fine ashes are considered of sufficient 
interest to be given in greater detail than those 
on the previous trials. In this series, seven tests 
were made. In three of these tests, the ashes were 
very fine and the average result of these are given 
in curve 3Al. A further three tests, in which the 
ashes were moderately rough, give an average as 
shown in curve 3A2, while in the remaining test, 
3A3, the ashes were very rough. It will be seen 
that with fine ashes, curve 3Al, a maximum tem- 
perature of only 204 deg. C. was reached, or 94 deg. 
C. above the air temperature of 110 deg. C. The influ- 
ence of the grading of the material is clearly shown 





TaBLeE II.—Summary of Results showing the Difference 
between the Maximum Grate Temperatures and the 
Temperatures of the Preheated Air. 


| Max. | Temp. 
Temp. Pre- | Differ- 
Conditions. of | heated | ence. 
Link. Air. 
Derbyshire Slack (Fig. 8, p. 657 ante) | 48-C. | deg. C. | deg. C. 
3A with 1 in. layer of material .. 230 104 126 
3B 20 o 9» 2 oot Se 103 178 
D_ Raw coal - oa én 556 103 453 
Yorkshire Slack (Fig. 9, p.658, ante) 
A with 1 in. layer of material .. 204 123 81 
B » Oe 9 »” ee 255 127 128 
D_ Raw coa aa a 7 553 123 430 
North Staffordshire Washed Pearls 
(Fig. 10, p. 658, ante) 
A with 1 in. layer of Material .. 406 124 282 
2A ly, ” » a .-| 257 123 134 
D_ Raw coal = ‘* - 702 102 600 
North Staffordshire Washed Beans 
(Fig. 11, p. 670) | 
A with lin. layerof material .. 507 122 385 
SA ly ly Ps be .-| 240 124 116 
3Al , 1, ” » «| 148 | ~ 26 119 
3B ” ” ” o oe 358 | 107 | .261 
3B1 214 21 193 


D_ Raw coai - ae oe 
South Wales Washed Beans (Fig. 12. | 


p. 670) 8Al with lin. layer of 204 | 110 94 
material d ‘a : oe 

ae « © & = ee os 414 107 307 
oe os Bw ” a > 553 107 446 
D_ Raw coal + ~ oe 696 103 593 


in the difference between these three curves. It 
should be noted that these tests were not run con- 
secutively. 3Al is an average of the first, sixth, 
and seventh tests, 3A2 is an average of the second, 
third and fifth tests, while 3A3 is the fourth test. 
The ashes were fine at the commencement of the run 
and gradually increased in size up to the fourth 
trial, after which they were screened through a } in. 
mesh and only the fines used. This indicates 
that the resultant differences in temperature were 
truly a function of the grading of the material used, 
and were not caused by a cumulative effect due to 
any other cause. Curve D shows that a maximum 
temperature of 696 deg. C. was reached with the 
raw fuel above. As in the other cases of “ hot” 





| 





fuels, only a short strip of grate was actually 
exposed to the raw fuel. 

During these tests no observations were taken on 
the effect of this method of firing on the CO,. 
Subsequent experienée, however, has shown that 


danger of burning the ash plates or clinker dams 
and without increasing the carbon loss in the ashes. 

The extra draught loss through the fuel bed will 
vary with the thickness of the layers, and the size 
of the material, and figures on this matter would be 
of no particular value, as for all practical purposes, 
it can be assumed that the draught loss through 
the fuel bed will be increased in proportion to the 
ratio of the total fuel bed thickness to the thick- 
ness of the fuel. 


air for each fuel condition are summarised in 
order that the results of the numerous experiments 
may be compared in detail. 

It will be noticed that the graded fuels, such as the 
North Staffordshire washed beans and pearls and 
the South Wales washed beans, give considerably 
higher grate temperatures than the two examples of 
slack. Whether this is solely a function of the ash 
content of the fuels, or whether the grading of the 
slack has some bearing on the matter is not at 
present known, but will be an interesting point for 
future experiments. It is difficult to see why the 
grading should affect the grate temperature provided 
the burning rate is constant and therefore the view 
is taken that the ash content is the cause. 

A further interesting point is in connection with 
the Yorkshire slack (Fig. 9, page 658 ante). It will be 
seen that this isa medium rank fuel, and therefore 
the coke produced should have a lower reactivity than 
that from the Derbyshire slack, thus giving higher fuel 
bed temperatures. In actual fact, however, it took 
74 hours, feeding the grate with raw fuel, before the 
inset piece temperature rose to a maximum of 
553 deg. C. As against this, the inset piece tem- 
perature with Derbyshire slack rose to 556 deg. C. 
immediately these conditions were commenced. 
The main difference between these two fuels is that 
the Yorkshire slack is a more coking fuel than the 
Derbyshire slack, and therefore will give a more 
open fuel bed which will require a high percentage 
of excess air for the complete combustion of the 
carbon. This evidence suggests that the higher 
fuel bed temperature, and therefore the higher grate 
temperature to be expected with medium and high 
rank coking fuels, is partially offset by the increased 
quantity of excess air used. If, however the fire 
should be allowed to become “ heavy,” it is felt that 
the grate temperature will increase due to a 
reduction in the quantity of excess air used. 

An item of particular interest is the effect of the 
grading of the inert material in the case of South 
Wales washed beans. The difference between the 
coarse and fine ashes is remarkable and can only 
be explained by the probability that the fine ashes 
have a greater shielding effect on the surface of the 
grate. It is also shown that higher temperatures 
were obtained with a } in. layer of inert material 
than with a 1 in. layer, owing to the greater shielding 
effect due to a thicker layer. 

The most important observation however to be 
made is that this method of firing has effected a 
very considerable reduction in the maximum tem- 
peratures reached by the inset pieces. While the 
extent of this reduction varies with the thickness of 
the layers of the relatively inert material and the 
percentage of combustible in these layers, it has been 
shown that the maximum temperatures can be 
reduced to a value within from 81 deg. C. to 124 deg. 
C. above the temperature of the preheated air. It 
is probable that even a greater reduction in tempera- 
ture might be effected by using a thicker layer of 
inert material or a lower percentage of combustible 
in the layer. For practical purposes, however, it 
is felt that a thickness of 1 in. should not be ex- 
ceeded. The fuels covered by these results include 
boiler slacks of low ash content and the hottest 
grade fuels which could be obtained. The burning 
rate has been chosen at a value which cannot be 
said to favour such low grate temperatures. Owing 
to the possibility of obtaining local conditions on 
the grate, a number of tests have been taken on 
each condition in order to arrive at a truer average. 
For each test, time was allowed for the test link 
to settle down to average grate conditions before 
readings were started, and thus it will be seen that 
all precautions were taken during the experiments 
to ensure the accuracy of the results. 

It is therefore submitted that the maximum tem- 
perature attained by the links, louvres or inset pieces 
of travelling grate stokers can be controlled and 
reduced at least to 120 deg. C. above the preheated 
air temperature by the method of feeding relatively 
inert material in a layer between the fuel and the 
grate. To obtain this result for hot fuels, the layer 
must be about | in. thick, and the material must 
contain a high percentage of inert matter. On the 
other hand, for relatively cool fuels, a 4 in. layer 





In Table II, the maximum temperature attained 
by the links and the temperature of the preheated 





might be sufficient and material containing a higher 
percentage of combustible can be used. 
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In practice, the use of this method of firing will | of preheated air on travelling grate stokers. If | difficulty has a further advantage of reducing repair 
apply to any condition in which it is desirable to| it is assumed that 500 deg. C. is the maximum costs, which are naturally high owing to the high 
reduce the maximum temperature of the links. | allowable temperature of the links for normal | temperatures attained by the grate. Experiments 
Thus, boiler plants burning fuels which at present | repair costs, and even if a maximum difference in| have proved that this method of dealing with 
cause high maintenance costs on the stokers, may | temperature of 200 deg. C. between the grate and | “ cauliflowering” on a grate has proved very 
adopt this method to reduce such costs to a mini-|the preheated air is allowed, it follows that pre-| effective and is superior to the method, usually 
mum, as it is clear that if the grate is not allowed to heated air temperatures up to 300 deg. C. (570 deg. | employed, which aims at cooling the grate on its 
exceed say 300 deg. to 400 deg. C., the deterioration | F.) might be safely used on travelling grate stokers| return journey by passing the air for combustion 
| 80 long as no difficulty is encountered with the| through it. This may cure the “ cauliflowering ” 
|softening of the bottom layer of coal caused by/| but it will do little or nothing to cure the high 
direct contact with air at a temperature approaching | maximum temperature of the grate, of which 
that of the softening temperature of coal. | “cauliflowering” is usually an indication, and there- 

The softening of the bottom layer of coal, gene-| fore will have no beneficial effect on the repair 
rally known as “ cauliflowering,” is a well known | costs. 
trouble on many plants using preheated air and is| The ability to use hotter preheated air and fuels 
normally caused by the fuel coming in contact with! of low ash content without excessive maintenance 


of the grate through burning will be small. 

In the purchase of fuel it is highly undesirable 
to specify within limits the range of fuel most 
suitable to a particular plant, and as far as possible 
the purchaser of such fuels should be given as wide 
a scope as possible in order that he may take 
advantage of any particular supply which, after 
Thus 







































































































































correct evaluation, shows the lowest cost. 
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series 4 3A SAl. iB SBI. D 3. Per cent. ash (dry) in fuel 6-8 6-8 6-8 9-4 
4. Per cent. ash (dry) in riddlings or 73°36 73-36 73-36 
fine ashes 
1. No. of complete sets of readings 4 5 5 7 5 1 5. Time of tests after conditions com- | 16}, 22} and | 17}, 183,and| 19} hours At once 
Thickness of layer of riddlings or 1 in 1 in 1 in } in 4 in menced 23} hours 20} hours 
fine ashes respectively respectively 
Per cent. ash (dry) in fuel 5-78 6-63 5-21 5-79 6:46 5-78 6. Fuel bed thickness 5 in 5 in 5 in 5 in 
4. Per cent. ash (dry) in ciddlings or 69-15 77°78 80-84 74-34 60-28 7. Total bed thickness 6 in 6 in 6 in 5 in 
fine ashes 8. Burning rate, Ib. per sq. ft. grate 23 23 23 23 
lime of tests after conditions com- | 19)-24); 154-22) 16}-23 | 16)-23§ 16-19) At om area per hour 
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Oxygen 2° 
Fuel used North Staffordshire Washed Beans (1) in. to *, in.) Sulphur O-s 
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Ox: — = 2S Average calorific value of fuel as received 7,830 kg. cals. per kg. (14,100,B.Th.U. per Ib.) 
aint . .*? Properties . : : Free burning to semi-coking. (Lessing Group 2.) 
Sulphur 1-8 
pe es tb, afi excessively hot grate. | costs should extend the field of application of 
Calorifie value 8,340 kg. cals. per kg. (15,000 B.Th.U. per Ib.) It should be noted that travelling grate stokers, and bring this method of 


AN we calorific 
Properties 


value 


this method of protecting chain grate stokers will | perature of the grate during its passage through the | economically 
widen the range of fuels suitable for boiler plants | fire followed by insufficient cooling of the chain on 
in the direction of fuels of lower ash content, and jits return passage. This 
will enable full advantage to be taken of the recent | front of the grate can be cured by feeding a layer of 
developments in the production of low ash fuels | ashes or riddlings on to the grate beneath the fuel. 
due to the extended use of coal cleaning plants|The action of such a procedure is to reduce the 
by collieries, with the attendant advantages of | maximum temperature of the grate in the furnace 
jand thus the temperature of the grate at the front 

But even a more important application of this | is always relatively low and is independent of the 
method of controlling the grate temperatures is to | cooling arrangements of the chain on its return 
extend the present limitation of the temperature | passage. 


lower freight and ash disposal costs. 


of fuel as received 


0 ke. cals. per ky. ( 
Semi-coking. (Lessing 


13,600 B. Th. 
Group 5.) 


per ib 


Such a 


method 


* cauliflowering ” 


this condition is caused 
by a high maximum tem- 


at the | plant. 


| design 


of overcoming this 


proportioned between 


of the individual stokers. 


material that 


contains 


firing into closer competition with pulverised fuel. 
It should also enable the heating surface to be more 


the _ boiler. 


economiser and air heater of a stoker-fired boiler 


In practice. the collection of the inert material 
will mainly depend on the layout of the plant and 
the advisability of using crushed ashes or material 
that riddles through the grate will depend on the 
It is naturally 
more advantageous from the point of view of boiler 
efficiency to return 
highest carbon content, and this can only be found 


the 
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by a close examination of the rejects from the 
particular type of stoker under consideration. | 
Omitting the riddlings that fall on the front of a 
stoker as being returned in any case, small material | 
of relatively high carbon content may be found in 
the riddlings appearing below the back of the grate 
in some designs, or they may appear in the fines 
in the ashes. 

The collection of these will depend upon the local 
conditions, and such capital cost as is necessary 
for this handling should also be credited with the 
saving in combustible effected, the difference in the 
carbon in the material returned and the carbon 
in the material rejected to waste being used as a 
basis for the estimation of this saving. In plants 
where no such carbon loss occurs, the inert material 
would have to be obtained by crushing a portion 
of the ashes. In general, the quantity required will 
vary between one-ninth and one-quarter of the 
quantity of the fuel, depending on whether a } in. 
or 1 in, layer is necessary, assuming that a 4} in. 
fuel bed thickness is used. 

In most cases, it will be found that the saving to 
be effected in the carbon loss in ashes and the 
reduced maintenance costs on stokers will show a 
handsome return on any capital expenditure 
necessary. 

In conclusion, we are highly indebted to Mr. C. G. 
Saunders and Dr. E. S. Grumell for the particular 
interest they have taken in these experiments, and 
for much constructive advice, and also to the 
directors of Messrs. Imperial Chemical Industries, 
Limited, for permission to publish this work, which 
was carried out at the works of their subsidiary 





company, I.C.I. (Alkali), Limited. 
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250-GROSS TON REVOLVING CRANE 
FOR THE PUGET SOUND NAVY 
YARD, WASHINGTON, U.S.A. 


(Concluded from page 615.) 


TuE lower roller path on the top of the tower was 
machined from rolled steel slabs, the part of the 
track in contact with the rollers being machined to 
a taper. The slewing rack, of cast steel, was cast 
in sections ; the sections were machined and bolted 
together, forming a rack of which the pitch diameter 
is 61 ft.4in. The rack lies on top of and is bolted 
to the lower roller path which, in turn, is bolted 
to the box girders forming the top of the tower 
structure. Fig. 14, Plate XXVI, shows the roller 
path and circular rack and box girders just referred 
to. The upper roller path is also formed from rolled 
steel slabs and consists of two segmental arcs of 
approximately 95 deg. each; one are being placed 
toward the front of the rotating structure and the 
other to the rear, leaving the sides open so that 
rollers may be removed for inspection or mainten- 
ance by lifting them from this section of the roller 
cage. The roller system, shown in Fig. 15, Plate 
XXVI, consists of eighty 18-in. diameter 14-in. face 
conical bronze bushed rollers of forged steel. The 
roller cage is built up of channels reinforced with 
segmental plates on the top and bottom. A spider 
is provided consisting of structural members tying 
the roller cage to a bushed steel centre revolving 
about the king pin, which serves as a centring device 
for the rotating structure. 

In order to machine the tops of the octagonal box 
girders forming the base of the lower roller path, 
as well as all roller paths, segmental girders and 





slewing rack, as the capacity of the largest boring 
mill in the country was exceeded, it was necessary 
to build a special rotary planer to do this work. 
Since the tops of the box girders had to be machined, 
the most feasible plan was to assemble the octagonal 
girders completely with this radial truss spider 
system, upon which the rotary planer was mounted, 
as shown in Fig. 14. The box girders were erected 
on machined I-beam grillages grouted in place to an 
accurate level. The rotating arm of the planer was 
arranged to rotate about the king pin of the crane as 
a centre and was driven through reduction gear by 
a pinion meshing in a rack supported on brackets 
from the inside web of the box girders, The top of 
this rack was machined-faced and also served as a 
track on which the swinging arm rotated by sliding 
contact on bronze shoes, A standard machine-tool 
planer-head was attached to the rotating arm to 
carry the cutting tools. The head was arranged 
with a pivot so that the planer rail could be tilted 
to the angle of the conical roller path. The tool 
feed was geared up with the pinion drive to provide 
automatic feed as the planer rotated. In order 
that the rollers should travel in a truly circular path, 
it was essential that the conical surface of the roller 
track should -be machined with the greatest possible 
accuracy. The use of the permanent king pin of the 
crane, with its very rigid construction, afforded an 
excellent centre for the moving arm. 

The first operation performed with the rotary 
planer was to machine the top cover plates of the 
box girders. The lower track slabs were then set 
on the box girders and planed. The lower path wa 
then removed and the upper path was likewis, 
machined. After removing the slabs, the slewin | 
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rack was bolted to the top of the box girders in an 
inverted position and was bored and faced to fit 
the flange provided on the lower roller path slabs. 
The lower roller path sections were then replaced 
in their proper position on the top of the box girders 
and the slewing rack was mounted in its correct 
position on the lower roller path. With the assembly 
as described above, all holes were drilled for the 
attachment of the slewing rack to the lower roller 
path and the roller path to the box girders. 

The slewing rack was next removed and the 
roller cage and spider assembly, complete with the 
exception of the rollers, was set in position on the 
lower roller path. A horizontal boring mill, suitably 
mounted radially, was used to bore the pin holes 
through the channels of the roller cage as this 
was rotated about the king pin by means of a 
small electric winch until all rollers were in place. 
These holes were sub-drilled in a previous assembly, 
but the final reaming was done in the position on 
the roller path for the sake of extreme accuracy, and 
this operation was justified, as it was found that 
all rollers in the roller cage had a uniform bearing 
and turned easily under the weight of the roller cage 
alone. As a final operation on the rotary planer, 
after the removal of the roller cage and path, the 
semi-circular girders were mounted on the machined 
surface of the octagonal base and were machined 
by the rotary planer so as to provide a planed surface 
for the mounting of the top roller path. 

Rotating Structure.—The rotating structure or 
boom consists of two main trusses at 36-ft. centres, 
carrying the trolley runways to the forward end 
and supporting the machinery house and counter- 
weight at the rear. The general features of the 
structural design will be clear on reference to 
Figs. 3 to 5, Plate XXIV, and Figs. 6 to 8, page 
614, ante. The system of horizontal and vertical | 
bracing holds the structure rigidly in all directions | 
and provides for various eccentric loadings, as 
the specifications stipulated that it should be) 
possible to use either of the 125-gross ton trolleys 
independently. The two 5-gross ton monorail-type | 
auxiliary hoists, which were added to accommodate 
high lifts and eliminate rotation of the crane for | 
light loads, operate on monorails, well shown in 
Figs. 5, 7 and 8 in the previous article, and in 
Fig. 22, page 678, of this issue. These runways are 
supported by cantilevers from the main structure | 
to provide clearance when passing the tower with | 
loads. A locking device in the form of a spud, 
controlled from the operator's cab, anchors the 
revolving structure to the fixed tower in a position 
parallel to the pier when the crane is not in service. 
The cab, it may be stated, is placed under the boom, 
and can be seen in Figs. 2 and 3, &c., ante, while 
the interior is shown in Fig. 23, page 678. 

Power for the rotation of the superstructure is 
provided by two independent slewing engines, 
which drive vertical pinions meshing with the 
slewing rack attached to the tower structure, as 
already described. One of the slewing engines is 
shown in Fig. 24, page 678, and in position on the 
revolving structure in Fig. 16, Plate XXVI. They 
are designed to rotate the superstructure at a speed 
of one revolution in six minutes and to work against 
a 40-miles per hour wind with full load. The two 
slewing motors are controlled from the operator's cab 
and are provided with current limiting acceleration 
which definitely limits the torque applied and pre- 
vents excessive strain on the mechanism during the 
period of acceleration of the heavy rotating mass. 
When the wind velocity becomes such as to tend to 
drive the rotation at a speed higher than its normal 
rating, a centrifugal governor switches off the 
current from the motors aad dynamic braking is 
applied to keep the speed uncer control. In addition 
to the magnetic brakes mounted on the motors of 
the slewing mechanism, a dynamic braking control 
for the motors and foot-operated hydraulic brakes 
ure provided for the accurate spotting of loads. To 
facilitate further the smooth operation of the 
rotating motion under various wind conditions, the 
master switch for the control has been provided with 
a push-button to enable the operator to bring the 
structure to rest by means of “armature shunt” con- 
trol, in which case the magnetic brakes are inactive 
and serve only as a holding device after the crane has 
come to rest and the push-button has been released, 
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| The 250-gross ton load is carried on a double) clutch, for the joint operation of the main hooks. 
hook errors 7 a aye wegene egrmees All tana or oom faye ages OAR Patna et. 
in a wek valance beam built up of two heavy | magnetically-released shoe brakes. ‘he contro! 
rolled beam sections. The balance beam shown in| panels for all operating machinery are located on 
the view, Fig. 1, and drawing, Fig 5, ante, is carried | the upper floor of the machinery house, and may 
from the two 125-gross ton hooks by means of heavy | be seen in Figs. 13 and 21. 
forged steel shackles. Each 125-gross ton hook is| The hoisting and racking machinery is served )) 
supported from its own trolley by 12-part tackle, |, 25-ton overhead travelling crane, which may | 
consisting of lj-in. wire rope in a single length | seen in Fig. 13, and in the drawings accompanyin, 
with a loop carried round an equalising sheave | our previous article. For the convenience ot 
towards the front of the boom and with the ends | handling parts to and from the machinery house. 
/made fast to the hoisting drum. Fig. 17, Plate trap doors are located in the floor at the rear of 
XXVI, shows the main hooks in the foreground and | the house between the concrete counterweight 
distance. The main trolleys are of welded construc- | blocks. These doors are of sufficient size to permit 
tion and are carried on eight fully equalised rolled | of the passage of the large drum assemblies, and 
steel wheels, with M.C.B. type bearings. Fig. 18 | sufficient lift is provided to permit of the hook 
shows on the left one of the 125-ton trolleys. reaching to the pier deck. The concrete counter- 
The racking of the trolleys in and out is performed | weight amounts to approximately 210 tons and 
by ~ my mo oe to —_ ends —- — was poured in place in the rear corners of the 
the forw attachment leads around a sheave machinery house. 
located towards the forward end of the boom and All motions of the crane are controlled from the 
is carried overhead on supporting sheaves to the | operator's cab, which is suspended beneath th« 
racking drum. A second rope attaching to the same | right main truss just forward of the tower structure. 
drum is carried forward horizontally and is attached The cab is of steel plate construction with inclined 
to the rear of the trolley, with proper adjustment | glass front which affords the operator full view of 
provided at the trolley for taking up slack in the | ajj three hooks in all positions. It may be seen in 
respective lines. The run of these ropes can | various views given in our last article, and can be 
—> Figs. 3 and cat a ia ‘located in Fig. 22, page 678. Fig. 23 shows the 
e 30-gross ton auxiliary hook is carried on | jnterior. 
four-part tackle of 1}-in. wire rope from a four-| The main hoist and trolley master switches are 
wheeled trolley, shown on the right of Fig. 18, the | jocated in the cab. The operator controls the main 
a -_ eo ae ‘| = circuit breaker from a push-button station and can 
similar to that of the main trolleys. e@ auxllary | stop the operation of all motions by pressing the 
hook is the middle one of the three in Fig. 17. =| « a ” he After the circuit Ant om em 
A 6-ton hand-operated service crane, which can opened, either intentionally by the operator or by 
run out into the first panel of the forward cantilever, | the operation of the overload relay of any motion, 
is provided for any necessary work on the trolleys | or by power failure, the operator must press the 
or slewing mechanism. The trolley of this service | “start” button to close the main-line contactor 
crane is arranged to run on a connecting monorail} in order to furnish power afresh to the various 
beam extending into the machinery house to permit| motors. Six steps of speed control are available 
the transfer of loads to a crane there and thence | for hoisting with a slow “ armature-shunt ” speed 
on the first point. Each step is under the contro] 


to the pier. 
All hoisting and racking machinery is located in | of “ time-current ” accelerating relays which provide 
the machinery house on the rear cantilever. The | definite acceleration, but at a rate inversely propor- 
tional to the load. In lowering, the operator likewise 


house is of steel construction, with the sides and 
roof insulated to prevent condensation of moisture | has six steps of speed control available for lowering. 
Emergency dynamic braking with the master switch 


in. the interior. A view of the inside of this house 

is given in Fig. 13, page 671. Thetwo main hoists, | in the “off” position is provided in case of simul- 

shown in Fig. 20, Plate XXVI, are arranged in| taneous brake failure and power failure. Limit 
switches protect against either overwinding or 


parallel at the rear of the machinery house, just 
forward of the concrete counterweights, the position | running the rope off the drum. Ammeters showing 
the load on each hoist are mounted in plain view of 


of the latter being indicated in Fig. 3, Plate XXIV, 
the operator. The above features are incorporated 


ante. The auxiliary hoist engine is located on the 
in each of the three main and auxiliary hoists. The 


centre line of the structure, forward of the main 
two main hoists, as already stated, may be operated 


hoist units. 
in unison; this is brought about by the operator 


Each of the main hoisting units has a grooved 
welded drum, 8 ft. pitch diameter and 12 ft. long, | throwing a transfer switch in the cab to the “ dual 
position. The throwing of this transfer switch auto- 


built up of steel plate construction, with high carbon 
steel driving spur gears, shrunk and keyed to the | matically clutches the two hoist engines together 
through the magnetic clutch, and connects the 


drum barrel. The drums are mounted on hollow 
steel shafts supported in bronze bushed bearings. | limit switches so that the tripping of the switch on 
either hoist will stop the motion of both. All 


The first reduction gearing is of the double helical 

type, while all other gearing is of straight spur type.| trolleys are provided with standard reversing, 

The lay-out of the gearing is shown in Fig. 19. All| plugging controllers having five steps of speed and 

gears except the main drum gear and pinion are| with “time-current”’ accelerating relays. Limit 
switches prevent the over-travel of the trolleys at 


enclosed in oil-tight cases, arranged for splash lubri- 
cation. The two hoisting units are connected to-| both ends of their travel, but a bypass push-button 
for each switch allows the trolley to be moved 


gether for joint operation by means of a magnetic 
beyond that limit at slow speed only. Dials 


clutch keyed to the motor pinion shaft extensions. 
mounted in plain view of the operator indicate the 


Each main hoist unit is provided with two brakes, 
one on the motor shaft and one on the first counter- | location of each of the trolleys by means of Selsyn 
indicators. The two main trolleys may also be 


shaft, both with series coils. The brakes are spring- 
set, magnetically released shoe brakes; those for! clutched together and operated in unison from one 
the near hoist are clearly seen in Fig. 19. The| master switch in a manner similar to that of the 
auxiliary hoist engine is of similar construction and | main hoists. 

Mill type motors are used throughout the crane 


has a welded drum of 4 ft. 4 in. pitch diameter 
and a length of 8 ft. for all operations and operate on 230-volt direct 
The racking engines are located on the upper|current. A substation with generating equipment 
floor level, as shown in Fig. 21, near the forward | is located on the pier under the crane tower so that 
end of the machinery house, with the auxiliary | there is no appreciable voltage drop to the motors. 
racking engine on the centre line of the house and The crane was constructed at the Pittsburg 
slightly forward of the main engines. All racking) Works of the Dravo Company. In order to safe 
engines are of welded frame construction, with cast-| guard against possible delays in the field, sufficient 
iron grooved drums. The arrangement of double-| members were assembled in the shops to ensur 
helical and spur gearing is similar to that of the | that all main parts fitted together correctly when 
main hoisting engines, with all gears running in | erected at the site. One complete portal truss was 
oiltight cases excepting the main drum gears. The erected for the purpose of checking connections. 
two main racking engines are coupled together by | as were also two of the main tower columns togethe! 
the shaft shown in Fig. 21, by means of a magnetic | with one set of bracing for the same. The main 
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trusses were fully assembled at the plant, and after | 


being set to the proper camber, all joints in the 
trusses were reamed as the trusses were erected in 
the field as cantilevers without falsework. 

All materials were shipped from the manufac- 
turer’s plant at Neville Island to Baltimore by rail, 
and thence via the Panama Canal to Bremerton, 
Washington, where the ship discharged directly on 
to the pier at the site of the crane. A steel derrick 
tower, 30 ft. square and 150 ft. high, with spread 
base, was built to accommodate itself to existing 
tracks, on the pier, at 46-ft. centres. Two wheels 
were used at each corner of the tower so that the 
tower could be readily moved back and forth on 
the pier. After any movement of the tower, 
blocking was inserted between the trucks and the 
conerete deck so that the wheels were quite clear 
of the rail, in order to prevent any possible move- 
ment during operations. Two stiff-leg derricks, 
with 85-ft. booms, were mounted on the corners of 
the top platform adjacent to the crane structure. 
All hoisting and slewing engines, as well as opera- 
tor’s stands and controls, were mounted on the top 
of the tower, to which a stairway gave access. The 
derricks had a capacity of 15 tons each at 80 ft. 
radius. Counterweight was added at the base of 
the tower to provide the necessary stability. 

The erection derrick tower was set up on the pier 
inland from the crane location. The entire crane 
structure was erected with this one piece of equip- 
ment, except that the portal of the crane was partly 
placed with a locomotive crane while the tower 
derrick was in course of erection. Work continued 
with the tower derrick in its original position, 
directly adjacent to the crane site, until the building 
of the cantilevers was begun. At this point the 
tower derrick was backed away to a distance 
sufficient to allow of the building of two panels on 
each cantilever. The first two panels of the front 
cantilever were erected, and then the superstructure 
was rotated for the erection of the panels of the rear 
cantilever. This procedure was repeated, the super- 
structure being rotated back and forth and the 
tower derrick moved away successively, until the 
final members were placed at the extreme end of 
the front cantilever. 

The first shipment of steel arrived at the site on 


August 25, 1932, and all erection was complete, | 


with the crane ready for preliminary tests, on 
February 20, 1933. The precautions taken at the 
plant during manufacture, the making of shop 
assemblies and the careful scheduling of manufac- 
turing and shipping, resulted in the erection at the 
site proceeding with remarkable ease. 

Acceptance tests were based on the specification 
that all operations should be satisfactorily carried 
out as would be required during the normal opera- 
tion of the crane, but with a maximum test loading 
of 125 per cent. of the normal rated load. During 
the period of running tests a careful record of 
deflections was made in order to check design 
calculations. With the test load of 700,000 Ib. 
(350 short tons) at 115 ft. radius, the deflection at 
this point was 3} in. The trusses when reamed in 
a horizontal position at the time of pre-assembly in 
the works were given an upward camber of 6°; in. 
at the extreme end of the cantilever, the calculations 
indicating that the remaining camber under dead 
load only would be 5-022 in. A check, after the 
completion of erection, showed a remaining upward 
camber at the extreme end under this condition 
of 5in. The tower structure, under no load, 
leaned backwards one-sixth of an inch, and with the 
full load of 250-gross tons at 115 ft. radius the 
inclination of the tower was forward, amounting to 
one-third of an inch. With the maximum load on a 





INTERNAL-COM- 
CYLINDER 


NON-CORROSIVE 
BUSTION ENGINE 
LINERS. 


Ir has been repeatedly demonstrated that the 
cylinder liners of internal-combustion engines must 
not only be hard and wear-resisting but must also 
be capable of withstanding the corrosive action of the 
products of combustion. An alloy-iron which, it is 
claimed, successfully fulfils these conditions has been 
put forward by Messrs. Barimar Limited 14-18, 
Lamb’s Conduit-street London, W.C.1, who, as 
recorded recently in ENGINEERING, have opened a 
department to deal with the maintenance and repair of 
internal-combustion engines. The Barimar cylinder 
liner, as it is called, is, we understand, an alloy iron 
containing chromium, and it is stated that these liners 
are now available for all types of car, commercial 
vehicle, and marine oil engines. Careful records have 
been kept of the performance of the new liners in 
various engines, and an interesting example is that of 
a 12-h.p. Austin car. After 14,000 miles had been 
covered no increase in oil consumption was noticed 
between sump changes. During the next 3,700 miles 
the oil used was approximately a quart, which repre- 
sents a figure of 14,000 miles per gallon. After running 
the car for 15,735 miles the cylinder head was removed 
and the bores measured for diametrical cylinder wear. 
The maximum figure found, we are informed, was 
0-004 in., the average at the top of the bores being 
0-003 in.; this is equivalent to 5,240 miles running 
for 1/1,000th in. diametrical cylinder wear. 

Last year the new liners were fitted in a 90-h.p. 
two-cylinder Ellwee marine engine owned by Messrs. 
The Direct Delivery Service Company, West Bridgford, 
Nottingham. The cylinder bore of this engine is 
9}; in., and the piston stroke 13 in., and it was necessary 
to machine ports in the liners corresponding to those 
in the cylinder casting. We understand that since 
the Barimar liners were fitted the vessel has travelled 
for 650 hours over a period of six months without a 
hitch and with a fuel and lubricating-oil consumption 
equal to that of the engine when new. 








INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 
(Concluded from page 660.) 
ALTERNATING-CURRENT DISTRIBUTION PRACTICE. 


Ar the meeting of the Incorporated Municipal 
Electrical Association on Thursday morning, May 31, 
a paper on “ Present-Day Practice in Alternating-Current 
Urban Distribution ’ was presented by Mr. L. Romero, 


| who said that he had set himself the task of finding out 


what the practice of a large number of undertakings 
was, and, with this end in view, had drawn up a 
questionnaire on all the important points upon which 
differences might exist. This questionnaire covered 
low-tension networks and cables, services, substations, 
and high-tension and extra-high-tension feeders and 
switchgear, and was addressed to 60 of the largest 
municipal undertakings serving about half the urban 
population of Great Britain and Northern Ireland. 
Replies had been received from 54 of these under- 
takings. 

An analysis of the replies to the question on existing 
network systems showed that probably about half of 
such networks in urban areas were three-phase, four- 
wire, and 30 out of 52 undertakings were adopting this 
system for extensions. The average percentage of 
consumers still on non-standard voltage in these 52 
undertakings was 52-5 per cent., and even when the 
13 undertakings which were standardising had com- 
pleted the change, the average percentage of non- 
standard consumers would be 39-5 per cent. The 
reason for this was the heavy expense of conversion, 
but the position was unsatisfactory both from the 
consumers’ and the national point of view. In the 
author’s opinion undertakings should no longer be 
free to extend at non-standard voltages. The excuse 
that electricity could not be supplied cheaply if the 
cost of standardisation had to be incurred was disproved 
by his experience in Salford, where, in spite of the 
alternating-current voltage having been nearly com- 


single main trolley, approximately 350,000 Ib. at | pletely standardised and a large proportion of con- 


115 ft. radius, the difference in the elevation of the sumers having been changed 


two trusses caused by this eccentric loading was 
one-quarter of an inch. 








over from direct to 
alternating current, electricity was being supplied 
at an average rate of less than Id. per kilowatt-hour. 
Generally speaking, the change-over from direct to 


low-tension distributors, the conductors being shaped 
in 28 cases, while steel armouring was employed as 
protection in 31 instances. In 10 undertakings, the 
cables were laid directly in the ground without protect- 
ing covers. One undertaking still employed rubber 
insulation throughout. Some undertakings used as 
many as seven sizes of distributors, and 35 out of 
43 employed three or more. In the author’s opinion 
two or three was the ideal number, on the score ot 
economy. There was also great variety in the number 
of sizes available, and it would, obviously, be desirable 
to introduce more standardisation in this direction. 
As regards switching on low-tension feeders, 36 out of 
49 undertakings used fuses only; six, oil switches ; 
five, a combination of the two; and two, air circuit 
breakers. 

The total number of transformer substations not 
on consumers’ premises returned by 44 undertakings 
was 2,397. Of these, 1,792 had only one transformer 
and six undertakings had only one transformer in each 
of their substations. This was sound practice if 
adequate spares were stocked, though, on the other 
hand, to have two transformers per station facilitated 
maintenance and continuity of supply. There was 
great diversity in the number of sizes of transformer 
used, but it would seem that the 500-kVA unit would 
be suitable for consideration in any efforts which were 
made to introduce greater uniformity. Out of 48 
undertakings, 41 used pressures between 6,000 volts and 
6,600 volts for supplying network substations. Only 
14 out of 47 undertakings were installing oil switches 
with a lower breaking capacity than 100,000 kVA in 
their substations, while the minimum in 15 cases was 
150,000 kVA and 250,000 kVA in two cases. In one 
case it was as low as 30,000 kVA. Thirty-two under- 
takings out of 50 installed metal-clad equipment as 
standard. 

As regards pressure regulation, out of 48 under 
takings 28 had no apparatus for this purpose on 
their systems. Thirty-four undertakings aimed at 
maintaining the voltage variation between + 4 per 
cent., while four aimed at closer regulation and three 
gave, or believed in, greater latitude. 

In the author’s opinion the present system of local 
control of distribution in areas large enough to secure 
efficiency and economy was to be preferred to nationali- 
sation. It must be admitted, however, that it had not 
been very successful in establishing the same low- 
tension voltage for every consumer, a matter which 
national control would be compelled to put right. 
This problem should, therefore, be tackled without 
delay, and the one real argument in favour of national 
control removed. 

The discussion was opened by Mr. H. W. Clothier, 
who said that in fifty years’ time the information 
collected in the paper might form the basis of a standard 
specification on electrical distribution. Last year he had 
been bold enough to suggest that authorities might 
take advantage of the switchgear testing plant installed 
by his firm to determine what they meant by the 
kilo-volt-ampere rating of circuit-breakers. So far, 
however, they had not got down to this problem, but 
this was not surprising when manufacturers were still 
doubtful what was meant when it was stated that a 
circuit-breaker would deal with a certain number of 
kilo-volt-amperes. 

Mr. Clothier said he wondered to what extent the 
improvements that had recently been introduced were 
encroaching on the safety factor, when he heard that 
a circuit-breaker the dimensions of which were those 
hitherto associated with 100,000 kVA, had been moved 
up to 250,000 kVA. The author spoke of levelling-up 
ratings, but the tendency was to level down in the 
light of experience obtained by testing. Mr. Romero’s 
tests at Salford at least showed that he appreciated 
the problem, even though they were a little amateurish. 
He was glad to see that thirty-two undertakings out 
of fifty were using metal-clad switchgear. 

Mr. A. W. Clegg remarked that it was satisfactory 
to find that small undertakings were following the 
practice of large undertakings as evidenced in the 
paper. He was, however, opposed to the duplication 
of transformer plant in substations. ‘To render this 
unnecessary at Accrington, they only had a spare 
transformer in one out of five substations. This 
enabled adjacent areas to be connected up if any 
breakdown occurred. Though this did not allow the 
voltage to be maintained constant, it led to economy. 

Mr. J. G. Statter said that far from circuit-breakers 
being in a secondary position to fuses, as implied by 
the author, their use was steadily increasing. One 





company he had questioned had replied that nothing 
would induce them to go back to fuses. Circuit- 
breakers were more rapid in action and a series of them 
could be arranged to open in any desired order. More- 
over, a circuit breaker could be closed on a fault, and 
if the current was small the chances were it would 


fore: current was in a more forward state, 
British Gotp MEDAL FOR AERONAUTICS.—The first | probably because it paid for itself in a relatively short 
award of the British Gold Medal for Aeronautics has |time. Voltage standardisation was, however, even 
been made to Captain G. de Havilland, C.B.E., for his | more important. 
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stations on the low-tension side, this would probably 
be essential in future. In Fleetwood, they were 
connected on the low-tension side and also had an 
earth at each substation. The latter practice had, 
however, been abandoned owing to trouble with 
stray tramway current. 

Mr. C. Turnbull remarked that the circuit-breaker 
problem had been accentuated by interconnection, as 
equipment which worked well on small networks was 
sometimes not equally satisfactory on large. In 
Glasgow, he believed, fault trouble had been largely 
reduced by sectionalising the distribution system. 
Cable protection was a difficult problem, as this was 
so often interfered with. 

The President said that in Liverpool they had a 
very large rural area which would be served by 226 
static substations. They were trying to place these 
at a quarter-mile radius, whether they were wanted or 
not, and secured 20 sites in the town-planning area 
which would facilitate matters later on. In the case 
of one estate, 15,000 houses were supplied through 
cables laid under the eaves and 14,000 with underground 
cables, the cost being 4/. 10s. to 51. and 181. per house 
respectively. These figures included substation and 
transformer costs. 

Mr. L. Romero, in reply, was of opinion that a 
National Proving House should be established for testing 
cireuit-breakers. He disagreed with Mr. Statter about 
circuit-breakers. In Salford, at any rate, the use of 
fuses had increased. This was also true of other large 
undertakings. The moderr low-tension fuse was 
extremely accurate and efficient and required no 
maintenance. A fault on a modern low-tension net- 
work was a very rare occurrence. He had found that 
several large undertakings connected their substations 
on the low-tension side, and he did not think that 
troubles due to this cause would be of recent occurrence. 
Che advantage of studying operating methods was that 
it enabled ways of reducing costs to be discovered. 
He still regarded the question of standard voltage as 
the most important point in his paper, though no one 
had said anything about it. He hoped that absence 


of comment on this point was due to the fact that 
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every one was becoming convinced of the soundness of 
this policy. 

At the conclusion of the meeting those attending the 
Convention travelled by special train to Trafford Park, 
where they were entertained to luncheon by Messrs. 
Metropolitan-Vickers Electrical Company, Limited. 
During the inspection of the works that followed, 
visitors had an opportunity of seeing the steam and 
electrical portions of the 105,000-kW set which is to 
be installed in the Battersea generating station of the 
London Power Company. The turbine is a three- 
cylinder machine and will be supplied with steam at a 
pressure of from 575 Ib. to 600 lb. per square inch 
and a temperature of 850 deg. F. It will exhaust into 
twin central-flow condensers each of which will have 
a cooling surface of 45,000 sq. ft. The mould for the 
water-box of one of these condensers was seen in 
course of preparation in the foundry. The overall 
length of the set, including the alternator, will be 
120 ft., and the weight, excluding foundations, about 
1,000 tons. Two 60,000-kW, two-cylinder turbo- 
alternators, which are being constructed for the 
Fulham Borough Council, were also going through 
the shops, and other heavy plant on view included 
five 2,500-h.p. traction motors for the Hungarian 
State Railways, a 7,000-h.p. synchronous induction 
motor and other equipment for Messrs. Stewart and 
Lloyds’ new works at Corby, a 12,500-kW single- 
cylinder turbo-alternator for the English Steel Corpora- 








tion, and two sets of reduction gears with 83-in. 
diameter wheels for the New Consolidated Goldfields 
giving a reduction from 225 r.p.m. to 27 r.p.m. In the 
new switchgear works, twelve 66-kV metal-clad units 
with a rupturing capacity of 750,000 kVA were being 
made for the London Power Company. These form a 
new departure in switchgear design in that there is only 
one break per phase and this is of the cross-jet explosion- 
pot type. During the afternoon, demonstrations were 
given in the high-voltage laboratory. 

In the evening the Lord Mayor and Corporation of 
Liverpool entertained members to a dinner on the 
White Star liner Georgic in Gladstone Dock. 





The annual general meeting took place on Friday 














AND 9,000-KW Turso-ALTERNATORS IN PowER Hovse. 


morning, when Mr. E. E. Hoadley, borough electrical 
engineer, Maidstone, wasielected president, and Mr. E. 
Seddon, city electrical engineer, Edinburgh, vice- 
president, for the ensuing year. In the afternoon v 
circular tour was made through North Wales. 





EXTRACTION TURBINE AT THE 
MERSEY PAPER MILLS. 


Towarps the end of 1930, Messrs. The British 
Thomson-Houston Company, Rugby, installed a 
6,000-kW extraction turbo-alternator at Messrs. 
Bowater’s Mersey Paper Mills, and the need for increased 
power having arisen, and this first machine having given 
satisfaction, a second, of 9,000 kW, was ordered and 
installed at the end of last year, being now in regular 
operation. During the forthcoming summer meeting 
of the Institution of Mechanical Engineers at Liverpool, 
as a visit is to be paid to the mills in question, members 
will have the opportunity of seeing both these machines. 
Both are shown in the photograph reproduced in 
Fig. 1, above, the new machine being in the foreground, 
while a section of the latter is given in Fig. 2, on 
the opposite page. , 

The turbines are similar in design, steam being 
admitted at 300 lb. per square inch pressure and at 4 
temperature of between 675 deg. F. and 800 deg. F. 
through a number of cam-operated controlling valves, 
and after passing through an appropriate number of 
stages, enters the heating steam chamber, where, 
according to the requirements of the mill, a pressure of 
from 10 Ib. to 20 Ib. per square inch is maintained by 
automatic-control gear. The new machine is designed 
to pass out 170,000 Ib. of steam per hour, the older 
one passing out 80,000 lb. Cam-operated admission 
valves regulate the quantity of steam passed through 
the low-pressure stages of the turbine to the con 
denser. The condensing plant is designed to give 4 
high vacuum under normal working conditions, and to 
deal with the maximum quantity of steam under full- 
load conditions (?.e., passing all steam to the condenser) 
without reduction of vacuum. 
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The turbine illustrated in Fig. 2 has 15 stages, 
the bucket wheel of each stage carrying a single row 
of blading. High-pressure steam passes through the 
first 13 stages before reaching the 30-in. diameter extrac- 
tion branch, by which the required quantity is led off, 
the remainder subsequently flowing through the final two 
stages to the condenser. The whole of the stages are in 
a single cylinder, the high-pressure end of which is of 
cast-steel and the low-pressure end of cast-iron. The 
turbine shaft is of high-grade carbon steel, and the 
bucket wheels of stages Nos. 2 to 13 are forged solid 
with the shaft. The first-stage wheel is shrunk on the 
shaft and pin-bushed to ensure tightness on the shaft 
under centrifugal and temperature stresses. The pin 
bushing consists of a steel ring pressed into the bore 
of the wheel and provided with numerous radial pins 
engaging with the bushing and the wheel forging. The 
last two stages are shrunk on the shaft without bushings. 
The wheels carry bucket blades milled at one end to a 
dovetail, corresponding with the grooves in the peri- 
phery of the wheels. The buckets are spaced in the 
wheel rim by distance pieces, either separate from 
or solid with the buckets, the row being completed by 
a caulking piece between the first and last buckets. 
The outer ends of the buckets are shrouded with bands 
through which pass projections on the blades riveted 
over on the outside. The blading of stages Nos. | 
13 is made of Messrs. Hadfield’s Hecla A.T.V. 
steel, the remaining stages being of stainless steel. 

The first-stage nozzle frames consist of steel segments 
welded to inner and outer rings, and the nozzles in 
stages Nos. 2 to 11 consist of steel segments riveted to 
carbon-steel discs. In the remaining diaphragms the 
nozzles are formed by steel guide plates cast directly into 
cast-iron diaphragms. The sides of the nozzles and 
guide plates are smooth-finished to offer the minimum 
resistance to the flow of steam. 

The turbine shaft is carried by two spherically seated, 
self-aligning babbitted bearings lubricated by oil 
under pressure. The wheels are correctly located in an 
axial direction by a thrust block, consisting of a split 
cast-iron sleeve lined with white metal and machined 
internally to fit grooves turned directly on the turbine- 
shaft. The thrust block is carried on an extension of 
the inlet end bearing, and is held in position axially 
by a screw thread. The thrust block can be rotated 
by a worm gear controlled from the outside of the 
bearing pedestal, so that the clearance may be adjusted 
while the turbine is running. The clearance-adjusting 
gear can be locked to prevent unauthorised inter- 
ference. The shaft glands consist of segmental packing 
rings held in position towards the shaft by springs and 
sealed with steam, the space inside the outer ring being 
maintained at a pressure slightly above that of the 
atmosphere. The glands are removable without 
disturbing the rest of the turbine. 
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At the steam inlet a combined emergency and stop 
valve is provided, and arranged for operation from the 
floor level. The valve is of the balanced type with an 
internal by-pass for warming up and ease in opening. 
The balanced valve is opened and closed normally by 
hand wheel. The screw thread on the valve spindle 
engages with a sliding nut, attached to a disc which 
can move up or down within a cylinder below the valve 
casing, but is held in its normal position at the top 
of the cylinder by oil pressure from the main lubri- 
cating system. When the valve is opened by the 
hand wheel the spindle screws up into the sliding nut, 
and if, through the agency of the emergency governor 
gear, the oil pressure is released, the sliding nut is 
freed and the compression spring closes the valve. 
When the valve has been automatically closed, the 
disc carrying the sliding nut is brought back to its 
normal position at the top of the cylinder by turning 
the hand wheel in the direction for closing the valve. 
When this has been done, and the oil pressure is estab- 
lished by re-setting the emergency gear, the valve is 
opened again by turning the hand wheel in the regular 
anti-clockwise direction for opening the valve. The 
valve head is made with a cylindrical projection 
forming a balance piston sliding in the casing, and the 
valve spindle passes through a stuffing-box situated 
at the bottom of the casing. The valve is balanced by 
means of a central by-pass valve which opens before 
the main valve and allows the passage of steam for 
warming up and equalising the pressure on the main 
valve. 

The emergency governor, consists of an unbalanced 
ring, held concentrically to the turbine shaft by means 
of a helical spring so long as the speed of the turbine 
remains below a predetermined limit. Should this 
limit be reached, centrifugal action causes the ring to 
fly into an eccentric position relative to the shaft, and 
in this position it will strike a trigger, releasing the 
oil pressure of the emergency stop-valve mechanism ; 
this allows the valve to close instantaneously. The 
oil pressure is released by a piston valve, which, in 
addition, can be operated by hand in case of emergency, 
or if it is desired to test the emergency gear. 

The oi] for lubrication is supplied under pressure 
from a rotary pump driven by worm from the turbine 
shaft. The suction of the pump is fitted with a 
strainer which permits the sieve to be removed and a 
spare one substituted in a few minutes while the turbine 
is running, without in any way interfering with the 
main oil supply. A regulating valve and return oil 
box are provided for each bearing. The oil, after 
leaving the bearings, returns to a collecting reservoir 
in the baseplate, whence it can flow to an external 
settling tank. All oil-supply pipes are of solid-drawn 
steel. An auxiliary steam turbine-driven rotary oil 
pump is provided for flushing the bearings before 
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starting up. In case of emergency the latter will 
supply sufficient oil for the lubricating and governing 
systems should the main oil pump be out of action 
at any time. 

The control of the extracted steam under all con- 
ditions of working is effected by a set of cam-operated 
valves similar in design but additional to the valves 
controlling admission to the first stage. Both sets of 
valves are operated by their respective servo-motors 
and each servo-motor is controlled by a separate 
pilot valve, which controls the supply of oil at 
about 50 lb. per square inch pressure to operate the 
servo-motors. The high-pressure pilot valve is con- 
nected directly to the speed governor, which is of the 
fly-ball type, and the low-pressure pilot valve is 
connected to the pressure regulator, working under the 
influence of the pressure of the extracted steam. The 
function of this pressure regulator is twofold: If 
the pressure in the heating steam chamber rises above 
the desired amount, the regulator causes the low- 
pressure valves to open and steam is allowed to flow 
from the chamber into the low-pressure stages of the 
turbine and exhaust into the condenser. If the 
pressure in the heating steam chamber falls below the 
desired amount, the regulator causes the low-pressure 
valves to close as required and reduces the quantity 
of steam passing through the low-pressure stages into 
the condenser. 

The action of the low-pressure contro] valves is liable 
to cause fluctuations in speed, which would lead to 
difficulties in parallel operation if not guarded against. 
To prevent this, the high-pressure and low-pressure 
controlling valves are connected to the speed governor, 
the pressure regulator, and to each other in such a 
manner that if the low-pressure valves close in response 
to a drop in heating steam pressure the high-pressure 
valves open to an extent sufficient to supply the 
required additional heating steam, and do the extra 
work on the first-stage wheel to compensate for the 
loss of work on the low-pressure stage wheels. Simi- 
larly, if the demand for heating steam decreases, with 
a consequent rise in heating steam pressure, the 
opening of the low-pressure controlling valves is 
accompanied by a corresponding closing of the high- 
pressure control valves. In this way the speed governor 
is not affected by variations in demand for heating 
steam, and parallel operation can be satisfactorily 
carried out. In the event of changes in load, the high- 
pressure and low-pressure controlling valves move in 
the same direction, thus tending to maintain constant 
pressure at the steam-heating outlet. Provision is also 
made to enable the low-pressure controlling valve gear 
to be cut out of action if the extraction turbine is 
required to run as a condensing turbine without tapping 
any heating steam. 

A flexible claw coupling is fitted between the turbine 
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TENDERS. 


Wi 


of the 
which 


closing dates of 
be obtained on 


the 
may 


undermentioned tenders, 
are given. Further details 


pplication to the Department, the reference numbers | 


appended being quoted in all cases. 


Hoes.—The supply of 2,000 iron changkols (hoes), 
The Royal State Railways of Siam, Bangkok ; July 27. 


(Ref. No. G.Y. 13,893.) 
Steam Locomotives.—The supply of 3-ft. 6-in. gauge 
steam locomotives; 20 of class 15CA, type 4-8-2 and 


ix of class 16DA, type 4-6-2. The South African Rail- 


way and Harbours Administration, Johannesburg ; 
July 16. (Ref. No. G.Y. 13,897.) 
Water-Main Pipes.The supply of spun cast-iron, 


rdinary cast-iron and steel spigot-and-socket pipes and 
specials, which may be required during the year ending 
September 30, 1935 


ment. ‘Tenders to be presented in London or Singapore, 
by August 7 (Ref. No. G.Y. 13,900.) | 
Shovels rhe supply of long-handled shovels. The 


New Zealand Post and Telegraph Department, Welling- 
July 17. (Ref. No. G.Y. 13,901.) 


The supply of two, 2,000-kVA, three- 


ton ; 


Transformers 


The coupling is arranged to 
limit the end-play of the generator-shaft, and oil ducts 
provided to lubricate the claws with oil from the 
The alternators of both sets are 
volt, three-phase, 50-cycle, 80-per cent. power- 
machines of the directly coupled turbo type 
equipped with direct-driven exciters, and in the case 
of the larger unit complete with enclosed air-cooling 
equipment, temperature alarm panel and emergency 


have received from the Department of Overseas 
lrade, 35, Old Queen-street, London, 8.W.1, particulars 


Singapore Municipal Water Depart- | 


| 
| Factory 


| 


| Air Ministry. 


phase, 50-cyecle, oil-imamersed transformers. The State | 
Electricity Commission of Victoria; July 23. (Ref. No. 
A.Y. 12,414.) 


Hydraulic Press The supply of a 600-ton variable- 
power hydraulic press, or alternatively, a 750-ton hydraulic 


press. The South African Railways and Harbours 
\dministration, Johannesburg; July 23. (Ref. No. 
L.Y. 12,416.) 


Rectifier Equipments 
a 300-kW 


sores and a dir 


The supply of a 500-kW and/or 
merceury-are rectifier, together with acces- 
ct-current switchboard. The Cape Town 


Electricity Department; July 18. (Ref. No. A.Y. 
12,417.) 

lvles, Tyres, d&c.——The supply of axles, tyres, wheel 
centres, bolts, nuts, &e. The Indian Stores Department, 
Simla; July 9 (Ref. No. G.Y. 13,906.) 

Sterilising Plant._-The supply of gas-heated sterilising 
plant for Port Said Hospital. The Egyptian Depart 
ment of Publie Health, Cairo; August 20. (Ref. No. 
\.\ 12,419.) 

lw Generator Set The supply of a 1,000-kW steam 
irbo-generator set, comprising a vertical-tube boiler and 
it steam turbine driving a direct-current generator ; also 
piping and accessories The Municipality of Worcester, 
Cape Province, South Africa; August 1. (Ref. No 
4.\ 12.420.) 


Steel Sheets lhe supply of black-steel sheets, double- 
rolled, of various dimensions ranging from 2,000 mm. by 
1,000 mm. by | mm. to 4,000mm. by 1,400 mm. by 6 mm, 
Che Viagao Ferrea do Rio Grande do Sul, Brazil ; July 4. 
(Ref. No. G.Y. 13,909.) 


Village Water-Supply Installations.—The supply and 
installation of a low-pressure centrifugal pump direct- 
coupled to a petrol or heavy-oil vertical type four-stroke 

the boring of an artesian well ; the supply 
wd erection of a tank and the laying of piping. The 


6-h.p, engine 


Egyptian Ministry of the Interior, Cairo; August 15. 
Ret. No. G.Y. 13,910.) 

Weldless Boiler Tubes The supply of 9,130 metres of 
weldless steel locomotive boiler tubes and 521 weldless 


steel superheater tubes, The Argentine State Railways 











Administration, Buenos Aires; July 11. (Ref. No. 
GY. 13,e1b.) 

(irnoss AND Net CaLoriric VALUES or Fur.s.—Con- 
uderation is now being given by the International 


Standards Association to the setting up of international 
standards defining the gross and net calorific values of 
The British Standards Institution, having been 
invited to present the British viewpoint in this matter, 
decided that its recommendations, as forwarded to the 
International Standards Association, should be issued as 
a British Standard This has been done in publication 
No. 526.1933, entitled “ British Standard Definitions 
of Grows and Net Calorific Value."’ The booklet, which 
may obtained from the Publications Department 
of the Institution, price ls, 2d. post free, gives defini 
of the gross and net calorific values of gaseous 
fuels at constant pressure, and of solid and liquid fuels at 
both constant pressure and constant volume. For 
onverting gross calorific value into net calorific value, 
the method recommended is that of the Heat Engine 
Trials Committee of the Institution of Civil Engineers, 
in which the net calorific value is taken as equal to the 
ealoritic value, less the latent heat of the water 
condensed from the products of combustion by cooling 
60 deg. F To apply this rule, it must be assumed 
that the whole of the hydrogen in the fuel has been burnt 
to water, and that the percentage of hydrogen in the fuel 
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BOOKS RECEIVED. 


Centrifugal Pumps, Turbines and Propellers. 
Theory and Characteristics 
Translated by Joun B. Drisxko. 


and Insulators. 
francs, | 

2. KEIGHTLEY 
Das Elektrolytis 
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No. 83. 


NG _[JUNE 15, 1934. 


PERSONAL. 


Messrs. THe Patent GEAR AND METAL HARDENING 
Company, Limtrep, 69, Horseferry-road, London, S.W.1, 
have concluded an agreement with Messrs. Linde Air 


Basic 
By WiLHELM SPANNHAKE. 
Cambridge, Mass. : 


The Technology Press, Massachusetts Institute of | Products Company, 30, East 42nd-street, New York, for 
Technology. : introducing the Shorter process of metal-surface harden 
Actualites Scientifiques et Industrielles. No. 81. L’Effet| ing to the American market. The Linde Company will 
Volta, By Emmanvet Dvusors. [Price 6 francs.]| cover the United States and Canada. Similar arrange- 
No. 82. The Electrical Properties of Semi-Conductors | ments were made recently with Messrs. I.G. Farben 
By M. A. H. Witson. [Price 4 | industrie for Germany and other Continental countries 
On Phase Boundary Potentials. By | = s ‘ 
Rear. [Price 4 francs.] No. 88. | Mr. J. E. CaAtvertey has been appointed to the post 


of chief engineer and manager of the traction department 


che Kristallwachstum. By Prorressor 


Dr. M. Voumer. [Price 4 francs.] No. 86. Les of Messrs. The English Electric Company, Limited, 
Electrons dans les Métaux. Problemes Statiques | 5t#fford, in succession to Mr. C. E. FarrBurn, who has 
Magnétisme. By F. Buocu. [Price 5 francs.} No. recently been made electrical engineer to the | London 
87. Conductibilité Blectrique des Isolants Solides et Midland and Scottish Railway Company. Mr. Calverley 
des Semi-Conducteurs. By A. F. Jorrk. [Price takes over his new duties on July 1. 

10 francs.] No. 88, Les Blectrons dans les Métaux du Messrs. Ferranti, Limirep, Hollinwood, Lancashir« 
Point de Vue Ondulatoire, By Lfon Brtviovin. | inform us that Mr. R. H. Schofield has been appointed to 
[Price 9 francs.} Paris: Hermann et Cie. | @ seat on the board of the Company. In the position of 


The Colliery Year Book and Coal Trades Directory, 1934. 


London: The 
[Price 21s. net.] 


The Journal of the Iron and Steel Institute. Vol. CXXVIIL. | 


1933. Edited | 
Offices of the In 


Ministero dei Lavori Pubblici. 


Idrografico del 
Profondi della \ 
sor F. Sacco. 
[Price 20 lire.] 


Industrial Radiography. 


IsENBURGER. 
Incorporated. 


and 
Descriptions of ( 
H.M. Stationery 


London : 
[Price 21s. 6d. net.] 


Aeronautical Research Committee. Reports 


fas general sales manager which he has long occupied, 
Limited. Mr. Schofield is being succeeded by Mr. C. W. Bridgen. 
| Mr. F. Rostron has been appointed export sales manager 


Louis Cassier Company, 








xy K. Heapiam-Moriey. London: 
stitute. | 


Servizio Idrografico Ufficio CONTRACTS. 


Po.—Parma. Geoidrologia dei Pozzi| Messrs. Prerer BroTrHerHoop, LimireD, Peter 
‘alle Padana. Part U1. By Prores- | borough, have recently secured a large number of orders 
Parma: Ufficio Idrografico del Po. | These include two 400-b.h.p. Brotherhood-Ricardo high 

| speed Diesel engines for the British Admiralty ; fou 

By A. Sr. Joun and H. R.|110-kW Diesel-driven generating sets for the Johor: 

New York: John Wiley and Sons, Government ; two 150-b.h.p. Brotherhood- Ricardo engines 


Chapman and Hall, Limited. | for Messrs. Shaw, Darby Company, Limited, and two for 


; ; Messrs. Cantieri Riuniti dell’Adriatico; a number of 
Workshops Acts. Industrial Accidents.| British Junkers Diesel engines; twelve steam-driven, 
'ertain Accidents. Vol. IV. London: | two-crank, air compressors for shipbuilding firms, and 


Office. [Price 3d. net.] various other types of compressors for a New Zealand 


| Company, the London Passenger Transport Board and 


and Memoranda. No. 1521. An Application of the| other clients; and also CO, liquefaction plants, am 
Prandtl Theory to an Airscrew. By C. N. H. Lock. | monia compressors, refrigerating plant, water-cooling 
[Price 2s. 3d. net.] No. 1539. Flow Past Circular | towers and gas compressors. 
, ? » Speeds S ot). "rice 3d. at. . 7 
Cylinders at Low Speeds (Abstract). [Price 3d. net ] Messrs. Swan, Hunter, aND WigHAM RICHARDSON, 
No. 1552. Methods of Visualising Air Flow. By . “ge . = 
> or : . : : 2. same " ~ | Limrrep, Neptune Shipyard, Walker, Newcastle-upon 
K. W. Crarx. [Price ls. net.] No. 1553. Summary | ‘ : : . . 

> - > : 4... | Lyne, 6, have received an order from the Melbourne 
of the Present State of Knowledge Regarding Sheet Steamship Cor ;, Limited, for a large twin-screw 
Metal Construction. By H. L. Cox. [Price ls. net.] | ° clan ony, sa . ee . 


H.M 


London : 


United States Geological Survey. 
of the North and South McCallum Anticlines, Jackson 


County, Coloradc 
and Carbon 
No. 844—C., 
River Region, . 
15 cents.} Bulle 
the Rampart anc 


J. B. Merrie, Jr. 
and Hot Springs Districts. 


[Price 10 cents. 
denum Deposit, ( 


Stationery Office 


Dioxide. ‘ 
The Suslota Pass District, Upper Copper | 


passenger and cargo motorship for service between the 
important seaports on the coast of Australia. The ship 
will have a gross tonnage of over 10,000, a length of 
472 ft., and a beam of 60 ft. 3 in. Her cargo capacity 
will be about 8,500 tons and her speed 17 knots. She 
will be propelled by Kincaid- Burmeister and Wain double 
acting, two-stroke airless-injection engines. 


Circular No. 5. Geology 
», with Special Reference to Petroleum 
By J. C. Mitrter. Bulletin 
jlaska. By F. H. Morrrr. [Price 
tin No. 844—D. Mineral Deposits of 
i Hot Springs Districts, Alaska. By 
Placer Concentrates of the Rampart 


Messrs. ReprpatH, Brown AND Company, LIMITED, 
have received a contract for 13 hangars, for which about 
7,000 tons of steel will be required, from the Air Ministry 


By A. F. Waters, Jr. | The structural steelwork will be built up partly at the 
| No. 846—C. The Climax Molyb- | Scottish works and pa:tly at the Manchester Works of 
olorado. {Price 50 cents.| No. 857 the firm. Seven of the hangars will be erected in Iraq, 








Mineral Industry of Alaska in 1932. By P. 8. | one in Egypt, and five in Great Britain. 
SMITH. Price 10 cents.] No. 857—B. Past-Placer 
Gold Production from Alaska. By P. 8. Smirn. [Price 
5 cents.) No. 858 sibliography of North American Tue Roya Sanrrary Iwnstirure.—As already an- 
Geology, 1931 and 1932. [Price 25 cents.}] Washing-| nounced in our columns, the Health Congress of the 


kraftkonferenser. 


Directory of Paper Makers of Great Britain and Ireland. 


1934. London : 
[Price 5s. net.) 


Vol. LU. 


Stromungslehre 


[Price 16-50 marks. | 


und Solin 


Theory of Elasticity. 
Publishing Company, 


McGraw-Hill 
308. net.| 


Aeronautical Engineering 


Instruments. 


By 


Pitman and Sons, Limited 


| The 


illoys of Iro 
London: McGra 
[Price 36s. net.]} 


Concrete Structures 


Dechema. Price 


Ausgewihlte Schweisskonstruktionen. 
mit dem Schneidbrenner. 


Wiss. Berlin : 


Mechanical Technology. 


Edition. Revise 
Tron. London: 
[Price 15s. net.] 


The Engine Indicator. 


ipplications. B 


York : 


3 dols. 75 cents 





Instruments 


Bristol, from 


ton: Superintendent of Documents. Royal Sanitary Institute is to be held in 

Transactions of the World Power Conference. Sectional | July 9 to 14, and we are informed that 1,500 representa 
Meeting, Scandinavia, 1933 Vol. IIL. Gas, Solid | tives of local authorities and others interested in publi: 
and Liquid Fuels. Vol. VU. Marine Transport. | health matters are to attend. Dr. Stanley H. Badock, 
Stockholm: Svenska Nationalkommitten fér Varlds- | Pro-Chancellor of the University of Bristol, is the 


President of the Congress, and he will deliver his in 
augural address on the first day. The Minister of Health, 


Marchant Singer and Company. | Sir Hilton Young, will address a special session of the 
Congress on “‘ Some Aspects of the Housing Question, 

Hydromechanik. By Dr.-Inc. Wautuer. | on Friday, July 13. The water-supply problem, the 
Ausgewiéhlie Kapital aus der Technischen | effect of unemployment upon the health of the insured 
Kaufmann. Berlin: Julius Springer. | population, and the question of the slums, are among 


the subjects which will be discussed in the sections and 


The Atom. By Joun TvTIn London: Longmans, | conferences into which the Congress is divided. Alto 
Green and Company Price 6s. net.] gether, 50 addresses and papers will be read during the 
The Engineers’ Sketch Book By T. W. Barser. Sixth | week. 
Edition. London: E. and F. N. Spon, Limited. 
[Price 10s. 6d. net.) : ; i 
Machines A utomatique s Mé aniques et Elec triques. By CoLourR SIGNAL FILinG SysTeMs. The use of coloured 
P. Maurer. Paris Armand Colin. [Price 10-50 | signals to give an immediately recognisable report of 
francs. | varying conditions, has been ingeniously developed in a 
idolf Hitler—Briicke, Koblenz. Berlin: Wilhelm Ernst | teat variety of ways by Messrs. Kardex, 1, Leadenhall 


street, London, E.C.3. In the Kardex filing cabinets 
hinged pockets hold cards one edge of all of which is 
visible. The cards can be posted up in place without 
removing them, and the result is indicated graphieally 
by the position and colour of a small adjustable trans 
parent slip, attached to the edge. The slip may indicat« 
the relation of an existing stock to a minimum or max! 
mum holding, the condition of an account or state of a 
contract, &c., the condition of the whole of the cards 
being visible at a glance. The absence of a card is auto 
matically signalled. It not necessary therefore to 
make a detailed search through the file, and labour and 


By 8. TimosHenko London : 


Limited. [Price 


Series. Ground Engineers’ 
R. W. SLOLEY London: Sir Isaac 
[Price 5s. net.} 

n and Tungsten. By J. L. Greaa. 
w-Hill Publishing Company, Limited. 
Marine Work. is 


in By R. Srroyver. 


London: Knapp, Drewett and Sons, Limited. [Price Ar é 
158. net.) costs are reduced. The holders are contained in slides in 
Achema Jahrbuch, 1931-34. Seelze bei Hannover ; | fireproof cabinets. Another interesting application Is 4 


graph built up of coloured sliding indicators contained 


© 10 marks. ~al 
Vol. VI. Arbeiten| in a frame. Three scales are used. In the lower scak 
the designed different amounts, &c., of 31 differen 


Edited by Dr.-Inc. Ernst : Tl 
V.D.1.-Verlag, G.m.b.H. articles may be visibly indicated in one colour. - 


By G. F. Cuarnocx. Second | middle scale shows the actual amounts at a given time 
d and enlarged by F. W. Partine-| in another colour. When setting the indicators of thi 
Constable and Company . Limited. scale, the relation of the actual amounts to the design« 


amounts is automatically shown in a third and top seal: 
a plus amount being shown in green and a minus amount 
in red. A slotted metal sheet on which curved graph= 
ean be plotted by the aid of coloured cords is another 
| useful appliance. 


Its Design, Theory and Special 
De Junasz. New 
Company. [Price 


y Katman J 
Publishing 
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THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Supply of Cleveland pig- 


| and overseas accounts. 


iron is well taken up, and a sudden increase of demand | 


would be difficult to cope with, as makers have no free 


stocks upon which to draw, the small accumulations at | 


the blast-furnaces being held by merchants or con- 
sumers. Second hands have command of very little 
Cleveland pig and their dealings are confined to narrow 
limits as the overseas demand continues light, and iron- 
masters are supplying direct the requirements of home 
users and of consumers in Scotland. ‘Thao find a ready 
home market for their saleable iron, and consequently 
are not pressing export sales at figures obtainable, which 
are substantially below prices for home purposes. Over- 
seas quotations continue irregular and ditteutt to ascer- 
tain. For other business recognised market rates are 
based on No. 3 g.m.b. at 67s. 6d. delivered to Tees-side 
customers, 69s. 6d. delivered to North of England con- 
sumers beyond the Middlesbrough zone, 67s. 3d. delivered 
to Falkirk and 70s. 3d. delivered to Glasgow. 


Hematite.—Overseas demand for East Coast hematite 
is still light and unlikely to improve as Continental 
hematite is offered freely in markets abroad at com- 
paratively very low prices, but the restricted make is 
absorbed by home needs. Stocks are at alow ebb, and an 
enlargement of production may be necessary to meet 
requirements of the near future. Under such conditions 
values are very strong. Delivery quotations are ruled 
by No. 1 grade of iron at 68s. for local use, 74s. to 77s. 
for supply to various parts of Yorkshire, 70s. to North- 
umberland and Durham, and 75s. to Scotland. 


Foreign Ore.—The firmer feeling that entered the 
foreign ore market recently is fully sustained, but 
improvement in demand cannot be reported. Consumers 
have still large quantities to accept against old contracts 
long overdue for delivery. Until these arrears of supply 
have been largely taken up, new business of moment 
eannot be looked for. Sellers are not, however, keen 
to negotiate at round about figures named. Best rubio 
is put at 17s. c.i.f. Tees. 


Blast-furnace Coke.—Durham blast-furnace coke values 
tend upward. Consumers, though well bought, are 
disposed to negotiate for further forward supplies. Good 
medium qualities are fully 20s. delivered to Tees-side 
works. 

Manufactured Iron and Steel.—There is great activity 
at most of the semi-finished and finished iron and steel 
works, but in one or two departments, producers would 
welcome the opportunity to handle more work. Works 
turning out shipbuilding requisites are much in need 
of orders, and producers of sheets would greatly appre- 
ciate export buying. Quotations, all round are steady. 
Common iron bars are 91. 12s. 6d.; packing (parallel), 
8l.; packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d. 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 128. 6d.; iron and steel rivets, 111. 10s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists 
Sl. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates. 
121. 108.; black sheets (No. 24 gauge), 101. 10s. for 
delivery to home customers, and 9/. 5s. f.o.b., for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 131. for delivery to home customers and 111. 5s. 
f.o.b. for shipment overseas. 

Scrap.—Prices of scrap are strong. Light cast-iron 
is 47s. 6d.; heavy cast-iron 52s. 6d.; machinery metal, 
55s. ; and heavy steel, 50s. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Iron and Steel—The general position has undergone 
little change. The raw and semi-finished steel industries 
are operating at increased capacity. An active trade 
is being done in basic-steel billets. At some works 
output is larger than for some years past. In acid-steel 
manufacture the position is more encouraging. A 
firmer scrap market is in existence. A shortage is 
reported in acid-steel scrap. Consumption of basic sorts 
is on the upgrade, and is realising from 50s. to 52s. 6d. 
per ton. Active conditions prevail in certain branches 
of the heavy machiney and engineering trades. 





producing naval forgings and castings are working at | were 





| 


black-steel sheets, 





| well taken up. 


NOTES FROM CLEVELAND AND | Export trade is on the increase. The tool-making | 


branches are handling more inquiries both on home 
Farm and garden implements 
are in strong demand. Agricultural-machinery parts 


are also progressive media. 


South Yorkshire Coal Trade.—Quieter conditions 
prevail in the coal trade as a whole. Reduced working 
at the pits is enabling stocks to be kept on a low level. 
Industrial fuel is in active demand. Small coal is moving 
more freely both on home and export accounts. 
steams are steady, but trebles and doubles have developed 
weakness. The house coal market is in a rather depressed 
condition. Sales show further contraction. Works are 
taking moderate tonn of coke. Blast-furnace coke 
is in good request. Foundry sorts are well placed. 
Quotations: Best branch hand-picked, 25s. to 26s. ; 
Derbyshire best house, 19%. to 2ls.; Derbyshire best 
brights, 16s. 6d. to 188. 6d.; best sereened nuts, 16s. to 
17s. ; small screened nuts, 14s. to 15s. ; Yorkshire hards, 
16s. to 17s. ; Derbyshire hards, 16s. to 17s. ; rough slacks, 
6s. to 9s. ; nutty slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 
6s. 6d. 


NOTES FROM THE NORTH. 
Graseow, Wednesday. 


Scottish Steel Trade.—-In the Scottish steel trade the 
demand for heavy material is very limited, as few new 
shipbuilding contracts have been placed recently in this 
district. Specifications against contracts on hand are 
coming in fairly regularly, however, and production 
overall is quite good at the moment. It is the future 
which is giving makers some concern, as inquiries on 
home account are poor and there seems to be little pros- 
pect of any improvement in our overseas trade at 
present. In the black-steel sheet trade business has 
eased off somewhat, and although there is still quite a 
good tonnage for home consumption, fresh 
orders for the heavier gauges are not quite so numerous. 
The demand for light sheets and galvanised varieties 
is rather poor and the absence of shipping business is 
curtailing production. At present there is a fairly good 
general inquiry in the market and local makers are very 
hopeful of securing a share. The following are the 
current market quotations :—Boiler plates, 9/. per ton ; 
ship plates, 81. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; 
in., 81. 10s, per ton, and No. 24 
gauge, in minimum 4-ton lots, 10/. 10s. per ton; and 
galvanised co ted sheets, No. 24 gauge, 131. per ton, in 
minimum 4-ton lots, all delivered at Glasgow stations. 


Malleable-Iron Trade—No change has taken place 





in the state of the malleable-iron trade of the West of | and the scattered pulation. 
Scotland, and as business is still very scarce, short-time | Me, 


working is general. The re-rollers of steel bars report a 
similar state of affairs, as the Continental competition has 
not diminished in the slightest. Prices are unchanged 
and are as follows :—‘‘ Crown” bars, 9. 15s. per ton 
for home delivery, and 9/. 58. per ton for export ; and 
re-rolled steel bars, 8l. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Quite a healthy tone con- 
tinues to prevail in the Scottish pig-iron trade, and the 
output from the fifteen furnaces now in blast is being 
The home demand for hematite and basic 
iron is extremely good at present, but the export trade 
generally is very poor. Prices are steady and are as follows : 
Hematite, 71s. per ton, delivered at the steel works ; and 
foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per 
ton, both on trucks at makers’ yards. 


Important Contract for Greenock.—Messrs. John G:- 


Kincaid and Company, Limited, Greenock, have secured | 
the contract for the propelling machinery for the large | 


cargo and passenger steamer of over 10,000 tons gross 


which is to be built at Wallsend-on-Tyne, for the Mel- | 


bourne Steamship Company, Limited, Melbourne. The 
machinery will consist of two sets of Burmeister & Wain- 
type, two-cycle, double-acting Diesel engines. This 
new vessel, which is to be built by Messrs. Swan Hunter 
and Wigham-Richardson, Limited, is for service on the 
Australian coast, and will be the first motor vessel to 
be owned by the Melbourne Company. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
ig-iron from Glasgow Harbour for the week ending 
ast Saturday, June 9, amounted to 371 tons. Of this 
total, 315 tons went overseas and 56 tons coastwise. 


Firms | During the corresponding week of last year the figures | in that City. 


tons overseas and 53 tons coastwise, making a 


high pressure. There is also a growing demand for | total shipment of 149 tons. 


mercantile steel and fittings. Makers of railway rolling 
stock equipment are faced with the difficult problem of 
maintaining output. The influx of orders on both 
home and overseas accounts does not gain much strength. 


| Swircues.—The two 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
Colliery Managers at Cardiff.—After an interval of 
thirteen years, a hearty civic welcome was added to the 
| greetings to the National Association of Colliery Managers, 
who again held their annual meetings at the South Wales 
Institute of Engineers. In that period great strides have 
been made in colliery engineering. In spite of vicissitudes 
due to national and international causes, there had been 
no setback in the scientific progress of the industry. 
Mr. R. D. Robinson, of Nottingham, the retiring presi- 
dent, was optimistic as to the recovery and development 
of the industry, and said that, thanks to the enterprise 
of the colliery owners and the strenuous efforts of colliery 
managers, the collieries were never in a better-equipped 
state to meet all demands upon them. Mr. David Evans, 
J.P., general manager of the Tredegar Collieries, the new 
president, said that the output in South Wales in 1932 
was the same as in 1895, and was 22,000,000 tons less 
than in the peak year of 1913. There was in 1933, 
| however, a recovery of a million tons. Capable manage- 
| ment was essential, and the colliery. manager must be 
| physically sound, a practical mining engineer, and ment- 
| ally well trained. © industry demanded the services 
|of practically the whole of the sciences, especially 
electrical and mechanical. More than half the colliery 
| managers had qualified from the ranks of working miners. 
| The management and workmen had to give of their best to 
| secure a maximum of safety, good and sufficient ventila- 
| tion, good roadways, safe roofs and good lighting. Steel 
| was playing a great part in securing safety. Safeguards 
had n devised to eliminate silicosis, and they had to 
see that these safeguards were used. The visits in 
cluded one to the wire-rope works of Messrs. D. Morgan 
Rees and Sons, at Cardiff. 
| Water Supply ions.—South Wales has not ex- 
| perienced the rainfall enjoyed lately by other districts, 
|and water supply problems in the rural and smaller 
|urban areas have become more and more difficult to 
|solve. As previously indicated, all the larger industrial 
| areas, with their huge reservoirs, are assured of ample 
supplies until the end of the year, although in a number 
| of cases steps to prevent waste have been adopted. The 
| elevated limestone districts in particular are difficult to 
|supply. Glamorgan County Council public health 
| committee propose the raising of a penny rate to help 
| the areas, in addition to Government grants. 
with half the people out of employment, is 








rural 
| Rudry, 
| especially badly placed, and appeals are to be made to 
| the Government to give special grants for the distressed 
areas. The problems of the Gower Rural Council also 
|are made more difficult by the nature of the peninsula 
The Corporation of the 
| popular watering-place of Tenby have been informed 
| that they are not eligible for grant, and the scheme for 
a new supply from the Precelly Mountains, estimated to 
| cost 60,0001., must proceed by a loan for 60 years, which 
| will add about 1s. 6d. in the ll. to the rates. Llanelly 
Rural Council have been presented by the Towy Fishery 
Board with a bill for 120/., representing penalties for 
deficiencies in the supply of compensation water from 
the Llynfan reservoir to the River Sawdde on 24 days 
between December 11 and April 24 last. Among 
|schemes to go forward is one of the Teifyside Rural 
Council, Cardiganshire, for a supply for Rhydlewis, to cost 
1,5751. 

Flood Prevention on the River Amman.—Ammanford 

Urban Coungil, after considering a scheme of banking 
and straightening the River Amman, to prevent flooding 
at Pantyffynon, estimated to cost 9,000/., has decided 
to put on gangs of men to make a channel about 10 ft. 
wide and to call upon other authorities on the lower part 
of the river to take similar action with the view to 
| inereasing the scour of the river. 
Domestic Electric Supply at Swansea.—Swansea elec- 
| tricity Committee have found such a popular response 
to their scheme for hiring electric cookers, &c., that 696 
| agreements have been signed, and a further 249 applica- 
| tions have been received. Several small sub-stations 
are to be erected at a cost of 9,756l. 








| Tae’ Socrery or Encineers.—A meeting of the 
| Society of Engineers, attended by Mr. A. M. A. Struben, 
|the President, several members of the Council, and a 
| number of local members, was recently held in Birming- 
| ham, with the object of forming a section of the Society 
A preliminary committee was formed 

| with Mr. 8. C. Eagles as chairman and honorary secretary. 
| It is thought that such sections will be of advantage, 
both to local members and to the Society, and it is hoped 

that members in other areas will establish similar sections. 

Some of the papers read at sectional meetings will be 

ublished in the Journal of the Society and will be eligible 


A few inquiries are in circulation from the Far East.| break switches, which have recently been issued by the | or the premiums awarded annually by the Council. 


Indian railways are ordering sparingly. 
of business from that market has been acutely felt by 
local makers. Steelworks machinery is a progressive 
line. Rolling mills, forges, press shops, foundries, 
and cogging, rod, and bar departments are working at 
greater capacity. Progressive sections include the 
production of crushing and grinding plant, electricity 
apparatus and mining gear for export. Sheffield’s output 


of plates, bars, axles, and small parts for motors shows | 


steady expansion. Healthy conditions prevail in the 
pecial-steel branches. Sheffield is turning out record 
tonnages of stainless steel and related materials. Addi- 
tional furnaces are being installed with a view to larger 
and more economic production. Most of these are of the 
ordinary electric and high-frequency induction types. 
One of the biggest electric furnaces in Europe is working 
to capacity at a local works. Chemical works are taking 
heavy tonnages of acid and heat-resisting materials. 
Tool-steel makers are doing a rising volume of business. 


The dearth | British Standards Institution, are a reply to those who 
contend that standardisation is only another way of | 


spelling stagnation. Revisions of these were issued as 
recently as last year, but in view of certain criticisms 
further work on them was immediately undertaken in 
order to bring them into line with the trend of opinion 
in the industry. The first ification, No. 109-1934, 
covers air-break knife switches and air-break isolating 
switches for pressure not exceeding 660 volts, and the 


| second, No. 124-1934, is concerned with totally enclosed 


air-break switches with the same limit of pressure. Com- 
pared with the 1933 edition, changes have been made in 


the voltage ratings, and breaking capacity tests, while | 


the current ratings have been brought into line with the 
standard ratings for all types of switches and circuit 
breakers. The price of each specification is 2s. 2d, 
post free, and copies can be obtained from the Publica- 
tions Department of the Institution, 28, Victoria-street, 
London, §.W.1, 


Proto-CeLL EQuIiPMENT For SMOKE Detecrion.—An 
apparatus for smoke detection, which embodies a photo- 
electric cell and suitable amplifiers, has recently been 

| developed by Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. The 
| photo-electric cell is fixed on a bracket on the outside of 
| the chimney under test, and light is race on to it 
| from a lamp placed at the other end of the diameter 
| through 2-in. holes which are cut in the brickwork. This 
| enables glass windows, which are difficult to keep clean, 
| to be dispensed with. As soon as smoke impedes the 
of the light from the lamp to the cell a relay in 
| the amplifier is closed and an alarm sounded, the point 
| at which this occurs being determined by the adjustment 
of an iris diaphragm to suit local conditions. To enable 
la daily record of the times at which excessive smoke 
occurs to be taken, an electro-magnet-operated recorder 
can be incorporated in the system, 
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SHEFFIELD UNIVERSITY COURSE 
IN FOUNDRY PRACTICE. 


Movern foundry practice 
technical industry and is 
number of University These graduates 
have usually been trained as engineers, or have under 
a course of general metallurgy, and for some 
years past there has strong feeling that a 
University course, specially devoted to the training 
of students in foundry science and technique, should 

Largely at the instigation of the Institute 
Foundrymen, which, we understand, has 


has become a highly 
absorbing an 
graduates. 


gone 
been a 


be available 
of British 
euce eed d 
promises of financia! support for a period of seven years, 
degree and associateship courses in founding have been 
established in the Faculty of Metallurgy at the Univer 
sity of Sheffield, An official announcement regarding 
the new courses was made by Mr. Roy Stubbs, the 
President, at the opening meeting of the Institute's 
annual conference at the Midland Hotel, Manchester, 
on June 6. In announcing that these, the first Univer 
sity courses of instruction in foundry science to be 
established, would be opened in the autumn, he tendered 
the thanks of the Institu‘e to Professor J. H. Andrew, 
Dean of the Faculty of Metallurgy of Sheffield Univer 
sity, for his active co-operation in the matter. 

The prospectus of the new courses has just been 
issued and this gives full particulars of the three courses 
available, namely, an honours course of four years’ 
duration, leading to the Degree of B. Met., Honours, 
an ordinary Degree course of three years’ duration for 
the Degree of B. Met., and an Associateship course of 
three years’ duration for non-matriculated students. 


From the particulars furnished, the courses will serve | materials, fuel, electro-technics, pyrometry, physical 
to give the student a thorough knowledge of the|and mechanical testing, non-ferrous foundry metal- 
fundamental principles of founding, while practical | lurgy, geology, and engineering drawing and design. 
The | The Department, we understand, is adequately equipped 
main subjects to be taken include chemistry, physics, | for instruction in practical foundry operations, the 
mathematics, general and foundry metallurgy, metallo- | plant available including cupolas, melting furnaces for 


foundry work is an essential part of the training. 


increasing | 


in obtaining from the foundry industry | 
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SLEwING ENGINE IN ERECTING SHop. 


refractory | steel, iron and non-ferrous alloys, moulding and cor 


making machines, apparatus for the milling and drying 
of sands, core ovens, and many types of gas and 
electric furnaces for heat-treatment operations. 
number of scholarships are available for foundr) 
students, under certain conditions, and particulars 0! 
these are given in the prospectus. 
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35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the oRention, of our readers to 
the fact that the above is our SO 

and that no connection exists 
Journal and any other publications bearing 
somewhat similar titles. 











Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 





The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
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COAL AND OIL PRODUCTS AS 
NAVAL FUEL. 


A Few years before the war, oil made its appear- 
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ance in ships of the Senior Service. It soon became 
apparent that it was particularly suitable for such 
vessels as torpedo-boat destroyers, which require 
high power in small space. The recognition of its 
value for use in larger vessels also was not long 
delayed, and the increased speed demanded for 
cruisers and battleships, following the growth of 
armaments, called for propelling machinery of a 
power which could not be installed in coal-burning 
vessels. Oil fuel, which can be stowed in otherwise 
unused compartments, such as double bottoms, and 
which has one and a-third times the thermal value 
of coal per unit weight, was the only fuel which met 
all requirements. Additional argument in favour 
of oil firing followed indirectly from the increase in 
offensive and defensive armament. Growing com- 
plication in this direction resulted in an increase in 
the number of ratings, but as oil fuel required only 
three-fifths of the engine room personnel formerly 
necessary, it was possible to meet the new conditions 
with a crew only slightly greater than before. The 
strategic advantage of being able to make smoke 
or not as desired, and of being able to steam at high 
power, without betraying the vessel’s whereabouts 
at night by tell-tale sparks from the funnels, also 
had weight. The Washington Conference, with its 
limitations on the displacement of ships, made it 
necessary to secure offensive power, defensive 
resistance and speed, within a restricted tonnage, 
so that coal-firing became an even more remote 
possibility. Fully alive to the fact that oil fuel is 
not endemic’ in their particular countries, but has 
to be transported over long stretches of ocean, 








liable to enemy action, various naval powers have 
laid down large storage and bunkering facilities. 


Also, since it is inadvisable to be dependent wholly 
on private enterprise, fleets of tankers have been 
built. Around this structure has grown up the 
usual and necessary staff of store officers, and 
accounting machinery. To revert to coal, wholly or 
partially would mean that two sets of storage and 
transport facilities would have to be provided and 
maintained. 

It is interesting to consider the situation 
from the point of view of the employment of 
colloidal fuel, which was invented in 1879. Its possi- 
bilities have been again brought into prominence 
through the experiments conducted by the Cunard 
Company on one boiler in 8.8. Scythia. The most 
satisfactory colloidal fuel is made by grinding or 
pulverising the carbonaceous material in oil, so that 
an intimate mechanical mixture of the two is 
obtained. This mixture is not stable under the 
varying conditions of boiler room and sea tempera- 
tures encountered at sea, as the specific gravity of 
the solid remains unchanged whilst that of the oil 
fuel varies. In order to overcome this defect, 
Lindon Bates introduced 1 per cent. of a fixative in 
the form of an oil-soluble soap, such as _ lime-rosin 
grease. He succeeded in maintaining stability of the 
product for periods varying from two to six months. 
The soap forms a colloid, or gel, structure in the oil 
and so obstructs deposition of the coal particles. 
The use of a fixative is not without disabilities, as 
a glutinous coating forms on the plates of the 
storage compartment. The coal particles tend to 
adhere to this coating and the combination is re- 
moved with difficulty. In time this would be detri- 
mental for Naval purposes, as the excess weight of 
inert material could not be tolerated. Further, 
the coal particles tend to separate mechanic- 
ally from the oil during passage around bends of 
pipes, in corners of valve boxes and heaters and 
whilst seeping through the waterways in the floors 
of the double-bottom storage compartments. 
Fixatives are not essential, however, as the constancy 
of the mixture may be maintained by circulation of 
the contents of the bunker ; this, however, calls for 
the expenditure of power for circulating pumps. 

Grinding the coal very finely increases the total 
surface exposed to the oil tension and so increases 
the relative stability, but this is attained only by 
the expenditure of more power in the grinding 
operation, adding to the cost; approximately 
one and a half times more power is needed to produce 
a 200-mesh than a 100-mesh product. Colloidal fuel 
is heavier than water and can be covered with fresh 
water without deleterious effects ; but fresh water 
on warships has to be distilled. In the latter process 
1 ton of oil fuel produces 10 tons of condensed steam. 
Salt water in contact with colloidal fuel causes pre- 
cipitation, especially if a fixative is used. Once 
deposition commences, it progresses rapidly. As the 
colloidal fuel is much more viscous than water, with 
more resistance to change of surface, the water seal 
should extend the full vacant depth of the compart- 
ment or double bottom, otherwise the surface of the 
colloidal fuel is exposed when the ship rolls. The 
fact that colloidal fuel can be covered with fresh 
water is of great value in the case of a boiler-room 
fire, and on land for sealing storage tanks to prevent 
evaporation. The latter loss is not insignificant, 
even in this country of gloomy skies. An interesting 
fact disclosed by the Cunard experiments is that 
the specific heat of colloidal fuel is approximately 
half that of oil fuel, so that the expenditure of 
heating steam required to obtain the necessary 
viscosity for atomisation is only 80 per cent. of 
that required for oil fuel. 

It is possible to advance many arguments in 
favour of colloidal fuel. It can be stored in the 
tanks at present provided both ashore and afloat. 
It can be pumped on board ship. The present 
heating arrangements in ships’ bunkers and the burn- 
ing arrangements, will operate satisfactorily. Used 
in the usual proportions of 60 per cent. oil fuel to 
40 per cent coal, by weight, an important impetus 
would be given to the coalindustry. Approximately 
1,800,000 tons of oil fuel per annum is used by the 
Navy and Mercantile Marine of this country. If 
the whole of this were used as colloidal fuel, about 
720,000 tons of bituminous coal would be required. 
A further argument is that with colloidal fuel there 








would be less dependence on sea-borne oil fuel, 
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since the present storage would automatically be It nless the tar acids are removed, the calorific | was published last week, will probably only be read 


increased by 40 per cent. Owing to the presence 
of radiant particles in the flame and to a decrease 
in the water vapour present in the waste funnel 
gases, colloidal fuel is about 2 per cent. more 
efficient as a steam producer than oil. A ton of 
colloidal fuel costs 9s. per ton less than a ton of oil 
fuel, and, taking relative heat values into account, 
8s. per ton less. A cubic foot of colloidal fuel has 
a greater heat content than a similar volume of oil, 
although a pound weight of Naval oil has a greater 
thermal value than the other fuel. 

Against these claims, if colloidal fuel is considered 
from the Naval point of view, it may be advanced 
that its employment would entail the provision of 
grinding and conditioning plants at all Naval oil- 
fuel stations, and the necessity of maintaining an 
even temperature in the tanks. It would also 
demand the carrying of a greater weight of fuel in 
order that the ship might have the same radius of 
action ; in a first-class ship the extra weight to be 
carried on leaving port would amount to about 
300 although one day’s steaming would 
consume this. A further point is that storage 
compartments would require to be cleaned more 
frequently, with consequent loss of a small portion 
of their contents. 


tons, 


In view of the relative weight of these arguments, 
the possibility of using colloidal fuel in the Navy, 
if a sufficiently stable mixture can be obtained, 
careful consideration, Such a_ step 
would have valuable industrial consequences, and 
a measure of safety would be present in the fact 
that oil fuel could be re-introduced at any time 
in emergency. A further interesting development 
in the use of colloidal fuel would be the adoption 
of residual fuel from low-temperature carbonisation 
plants, mixed with the oils derived, or partially 
derived, from the distillation. Some work on these 
lines has already been carried out. They were 
referred to in a paper read in November before 
the Institution of Engineers and Shipbuilders in 
Scotland, by Engineer-Captain 8. H. Dunlop, and 
of which some account was given in our issue of 
November 10, 1933. 

Recent years have seen an interesting develop- 
ment in this field, which is being favourably consi- 
dered by at least one Continental power. The fuel 
concerned known as Carbonil. The method 
employed is to grind bituminous coal in oil to the 
More oil 
is then added and the mixture passed to a flotation 


deserves 


is 


fineness associated with pulverised coal, 


| 





| B.Th.U. 


value is reduced and there is a possibility of corrosive ; by those who are more concerned by what is being 
action in the engine. Tar acids can be removed | done in this branch of science than in any othe: 
by treatment with NaOH, but the resultant oil | field of human activity. There is, however, on 
will only be 25 per cent. of the tar treated. Fuel oil} excuse for that neglect. The report is not eas) 
from coal tar has a low calorific value, about 17,000 | reading. In fact, so sure apparently were its com 
per Ib. and 15,500 B.Th.U. per unit | pilers that it would only be read by specialists 
volume as against corresponding figures of 19,000 | that they have taken small pains to make its impli 
B.Th.U. and 17,300 B.Th.U. for oil fuel. Owing | cations intelligible to anybody else. 
to the lower hydrogen content of the tar oil, however, The investigations described in the report ar 
its net heating value per unit volume approximates| mainly concerned with the problems of wave 
that of oil fuel. The specific gravity of tar fuel is| propagation, directional wireless and atmospherics, 
approximately 1, so that it is difficult to separate | though matters relating to radio frequency standards 
the water content of 14 per cent. to 2 per cent.,/ and measurements and interference and selectivity. 
except by heating to a fairly high temperature. | are also dealt with. Before giving some account of 
Hydrogenation of tar produces 70 per cent. petrol | this work it must, however, be mentioned that sinc 
with superior anti-knock characteristics, and 30 per | their last report the activities of the Board, of which 
cent. Diesel oil. Considerably less hydrogen is| Lieut.-Colonel A. G. Lee is chairman, have been re- 
required to hydrogenate tar than to process coal.| organised and that in place of large committees 
Since after treatment the by-products of low-tem- with wide responsibilites, ad hoc committees with a 
perature carbonisation can be used successfully for| maximum of four members and dealing with a 
both fuel-burning and for Diesel engines, the recent | particular group of items have been formed. Th« 
preference of 4d. per gallon will be of definite | activities of these bodies will be supplemented by 
assistance to the low-temperature carbonisation | frequent visits between the staffs of outside labora 
companies. | tories and of the Board, thus ensuring closer and 
The alternative process, hydrogenation of coal,! more valuable relationships than was possible unde 
is of less interest from the Naval point of view.|the old regime. Further, the Wireless Division of 
Petrol derived from mineral oil costs 24d. per gallon | the National Physical Laboratory and the Radio 
landed in the Thames, Dr. A. Crawford recently | Research Station at Slough have been amalgamated 
stated* that, allowing for obsolescence, the spirit | into a new Radio Department of the Laboratory 
produced by hydrogenation would cost 7d. per gallon. | with Mr. R. A. Watson Watt as superintendent. 
The cost of distribution will be the same in both} This unification has, it is stated, already brought 
cases. The import duty is 8d. per gallon, and | about notable improvements in the conduct of th« 
hydrogenation would not be economically feasible | work. 
except for the preference of 4d. per gallon recently!  ¢ is reported that the outstanding feature of the 
announced. Hydrogenation can produce fuel oil period under review was the intensive study of the 
as well as motor spirit, but the cost of the former ionosphere. This was, however, combined with 
is little less than that of the latter. Diesel oil and considerable developments in instrumental tech- 
petrol cost almost the same per gallon landed in nique. To enable such a study to be made, pulses 
England, but the cost of distribution of the former | of short duration at a rhythmic rate of recurrence 
8 much less than that of the latter. Both motor! are sent out from the emitting station and are 
spirit and fuel oil from the hydrogenation process | controlled by capacity-resistance or some similat 
are of excellent quality, and the fuel oil fulfils all) .ombination in the grid circuit of the transmitting 
the requirements necessary for use at sea. Since, | triode. These signals are received by a cathode 
however, it has to compete with fuel which pays no | ray oscillograph and can be recorded both visually 
duty, hydrogenation oil is of little interest, except | .nq photographically. This procedure has been 
academically, to either the Navy or the merchant | greatly facilitated by the use of a new oscillograph 
service. of entirely British design and by the development of 
|synchronising methods, whereby the ordinary 
RADIO RESEARCH. |50-cycle supply is used to control the rhythmic 
THE scientist finds it a little ironical that so|emission. At the receiver, the time-base of the 
much of what he has done is accepted by the | oscillograph is synchronised with the same 50-cycle 

















plant, advantage being taken of the affinity of oil| average man less as a boon than as an unquestioned | supply and each signal pulse, ground ray or echo, 
for carbon particles as against ash particles. Heat right. Equally, it is with wry amusement that he | causes a gap in this base and can be continuously 


is next applied to the mixture, which is then brought | sees so little effort being exerted by the ordinary | 
to a consistency of 50 per cent. coal to 50 per cent. | individual 


crude oil, The amalgam is next pumped, through acquainted with the course of events which have 


heat interchangers, to the heating apparatus where 
the condensable fractions of the coal and oil are 
driven off to deflegmators and condensing stills. 
From these various oils are obtained. The residue 
flowing from the heating apparatus is a mixture 
of hydrocarbons and carbon particles which cannot 
During this treatment, the coal 
particles are soaked in oil and break up into a 
large number of smaller particles under the influence 
of the heat applied. The yield of primary tar is 


be disassociated. 


carbonisation, distillation of both crude oil and coal 
being affected simultaneously. The 


in the laboratory, this will be the ideal fuel for the 
Navy and for the fast, high-powered liners of the 
merchant service. 





| 
| 
| 
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pressure ©M-| obtained from them, has meant the exercise of 
ployed in the process is only that due to the | much ingenuity and has led those concerned with the 
frictional head, and the temperature range is low. | problems involved into many strange fields of 
If this fuel fulfils in large units the promise afforded investigation. 


jeffete Europe he cares little about the ways and 

Another aspect of the Naval fuel question turns | means where by this facility has been made available. 
on the possibility of employing home-produced oil | The same is true of the average broadcasting “ fan ” | 
from coal, The nature of the tar derived from the | and even of the voyager, relieved though the latter | 


| lishment over long distances of channels of speedy 


business 
| ‘ 
higher than given by either high- or low-temperature | advantages to the human race, and to devise methods 


photographed by a camera with a paper speed of 
about 4 cm. per hour. Since the interval between 
the arrival of the ground pulse and that of the first 
echo from the ionosphere is a direct measure of 
the equivalent height of reflection these intervals 
can be calibrated in equivalent heights. In this 
way it is possible for the group-line taken by a 
signal to traverse the atmospheric ray track and the 
angle of incidence of the waves at the lower boundary) 
of the ionised region to be measured. The former 
gives the equivalent paths of the waves during thei! 
overhead journey and the latter, since the relation 
between the refractive index and _ ionisation 
known, the maximum content of ionisation 
countered. 

As a result considerable information on th: 
ionisation of the atmosphere has been obtained, 
and though it is not yet possible to state with 
complete certainty whether effective electrical! 
carriers in the Kennelly—Heaviside region are o! 
electronic or molecular mass, the evidence is all in 
favour of the former. Further, it has been found 
that electrons alone are of importance in causing 
reflection in the Appleton region. The norma! 
ionisation of these two main regions of the ion 


to make himself even superficially 
brought about the present state of development in 
a large number of directions. Radio-communica- 
tion, for example, may be said to benefit mankind 


in three ways: By rendering possible the estab- 


communication and thus facilitating commercial 
and social intercourse ; by providing entertainment 
and instruction, both voluntary and involuntary ; 
and by greatly reducing the risk to life of those whose 
is on the high seas. To secure these Is 


en- 


and equipment by which a continuous service is 


But as long as the Middle West 
business man can communicate with his factory in 
the intervals of visiting the picture galleries of an 








distillation of coal varies according to the method | may feel that his ship is no longer an isolated dove | sphere is, it is concluded, mainly due to ultra 


of retorting, and the intensity of the heat applied.|on the face of the waters. That is in more than 
Generally speaking, if carbonisation is effected below one way a pity, but it is not likely to be altered for 
575 deg. C., the resulting tar will be a primary one | that reason. 


violet light from the sun, and the daily and season®! 
variations in its intensity are due to the same cause. 
And as it is not likely to be altered the| At the same time, there appears to be strong 





from which about 4 gallons of motor spirit per ton | Report of the Radio Research Boardt for the period | evidence that abnormal variations in the ionisation 


of coal treated, can be distilled, 
sive to purify and lacks the high volatility found 
in petrol distilled from crude oil, About 20 gallons 
of tar are obtained per ton of coal, and on distilling 
this, 47 per cent. can be burnt in Diesel engines. 


This spirit is expen- | from January 1, 1932, 


| 





to September 30, 1933, which | of the lower region, which occur mainly at night 
: — ~| and during magnetic storms, are best accounted for 
by the hypothesis that charged particles enter tl 
atmosphere from outside and are carried towards 
the poles by the earth's magnetic field. It 
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appears that there is a close connection between 
thunderstorm activity and increase in ionisation in 
the lower layer. This suggests that thunder- 
clouds contribute to the ionisation of the ionosphere 
either through intense ionisation currents or 
lightning flashes. 

A further matter that has been investigated is the 
way in which the waves are reflected back to earth 
by the ionosphere. Earlier researches showed not 
only that reflection took place from the Appleton 
layer during the greater part of the night, but 
that the reflected signals were frequently split into 
two components. It has now been confirmed 
that this splitting is due to the action of the earth’s 
magnetic field and that the two components are 
returned with a rotational spin, one spinning left- 
handedly and the other right-handedly. More- 
over, the two signals do not generally take the same 
time to travel back, and the interference between 
them accounts for much of the fading on long- 
distance communications, especially when short 
waves are used. 

Collateral work of a more immediately practical 
nature was conducted on the long-distance traftic 
routes of the transatlantic telephone, apparatus 
similar to that already mentioned being employed 
for this purpose. This apparatus included a 
vertical aerial about 8 ft. high, which was mounted 
within about 1 ft. of a coil. This coil could be 
rotated about a vertical axis, while the aerial could 
be moved parallel to itself over an arc of nearly 
90 deg. about the coil axis, thus permitting the coil 
to be set at any angle without fouling the aerial. 
These two aerial systems were connected to ampli- 
fiers, whose output was rectified and passed to 
mirror galvanometers, from which a continuous 
photographic record was obtained. With this 
apparatus it was possible to measure the angle of 
incidence of a single down-coming ray, a value which 
is the governing factor in the design of antenna 
arrays. The results were not, however, satisfactory 
when the equipment was employed for measuring 
the angle of incidence of signals from transatlantic 
telephony channels with frequencies of 14,000 kilo- 
cycles per second. It was therefore replaced by a 
cathode-ray oseillograph, which measured the 
phase difference between the two electromotive 
forces produced in two horizontal parallel aerials 
placed at right angles to the direction of propaga- 
tion and at a known distance apart. It was then 
possible to analyse the arrivingsignal into the various 
rays of which it is composed and to measure theangle 
at which each of these waves reaches the earth. 

As is well known, the condition of the waves 
returned from the ionosphere during the hours of 
darkness leads to considerable errors in direction- 
finding apparatus, and this “night effect,” it has 
been found, also persists throughout the day when 
short waves are used. Apparatus for overcoming 
this difficulty has now been developed, and mention 
is also made of an instrument embodying a cathode- 
ray direction-finder which has been designed for the 
prevention of collision at sea during fog, a matter 
which at the present time is of considerable practical 
importance. This apparatus is designed to work 
on specially short and widely spaced signals, which 
need not interfere with existing traffic, even on the 
same wave-length. It should, however, inform the 
navigator of the presence of a near-by vessel, and 
thus reduce the risk of collision. Attention is 
also being paid to the development of valve oscilla- 
tors of high constancy of frequency for purposes of 
transmission under the present conditions of ether 
congestion. To attain such constancy is not diffi- 
cult when the transmitter works on one fixed 
wave-length, but with mobile or other stations, 
which have to be able to change to allotted wave- 
lengths of different value, it is not so easy, and much 
work on this subject yet remains to be done. The 
report concludes with a description of the new 
wireless transmitting apparatus at the National 
Physical Laboratory. This has been designed to 
cover a continuous range of wave-lengths from 
50 m. to 1,000 m. It is fitted with an automatic 
trequency-charge mechanism and an automatic 
pulse generator. This enables pulses to be emitted 
at the rate of 50 or 100 per second, the frequency 
being synchronously controlled by the frequency 
of the alternating-current mains. 


As a whole the report indicates the progress of 
the painstaking work that is being done in an 
important field of applied science and emphasises, 
though this should not be necessary, the value to 
the community of what is conveniently called 
research. 


THE TELFORD CENTENARY 
EXHIBITION. 


On September 2, 1834, Thomas Telford, the 
eminent civil engineer, died at his house, No. 24, 
Abingdon-street, Westminster, at the age of 77, 
and a few days later was buried in Westminster 
Abbey. The son of a shepherd of Eskdale, Dum- 
friesshire, from a stonemason’s apprentice he had 
raised himself to the head of the engineering pro- 
fession. In 1821 he had become the first President 
of the Institution of Civil Engineers and this position 
he held till his death. He took the greatest interest 
in the fortunes of the newly-founded society, pre- 
sented to it a number of books to form the nucleus 
of a library, was active in securing for it a Charter 
and by his will bequeathed large sums to it. The 
indebtedness of the Institution was considerable and, 
to mark the centenary of his death, the President 
and Council have arranged an Exhibition in its 
rooms, including portraits, letters, documents, 
drawings, &c., relating to Telford and the many 
important works he carried out. The Exhibition 
was open for inspection during the Conversazione on 
Wednesday and from Monday until Friday of next 
week will be open to the public from 10 a.m. to 
5 p.m. An interesting annotated catalogue has 
been prepared, which in itself is a notable addition 
to the literature relating to Telford. Copies of this 
will, we are sure, be treasured by those interested 
in engineering history. 

Telford first came to London in 1782, finding 
employment on the building of Somerset House. 
At the age of 31, in 1788 he was appointed Surveyor 
to the County of Shropshire, and five years later 
was appointed engineer to the famous Ellesmere 
Canal, the first of his great works. From that time 
onwards he was engaged on the construction of 
roads, bridges, canals and harbours in many parts 
of the country, becoming known not only for the 
breadth of his knowledge but above all for the 
soundness of his judgment. He was responsible 
for the construction of the Caledonian, the Shrews- 
bury, the Gloucester and Berkeley, the Birmingham 
and the Crinan Canals, for many hundreds of miles 
of roads in Scotland, for over a thousand bridges, 
for harbour works at Aberdeen, Dundee, Peterhead, 
Banff, Frazerburgh and Wick, and was called into 
consultation about the Gotha Canal, Sweden. 
Among his later works were St. Katharine’s Dock, 
London, and the fine wrought-iron suspension bridge 
over the Menai Straits. He was one of the first to 
use cast-iron and wrought-iron in large structures, 
using a cast-iron trough for carrying the Ellesmere 
Canal across the Pont Cysylltau Aqueduct and 
submitting a plan for a cast-iron bridge of 600 ft. 
span to replace the old London Bridge. In the 
Exhibition are shown drawings, pictures, reports and 
notes on nearly all these works, while beside them 
are other documents drawn from many sources 
recalling his friends, his character and his activities. 
Several of these documents are intimately connected 
with the early history of the Institution of Civil 
Engineers, while in one case is a facsimile of the 
proposal for his election to the Royal Society, con- 
taming the signatures of the elder Brunel, Sir 
Robert Seppings, James Watt, Jun., Sir John 
Rennie, and other eminent men. The success of the 
Exhibition it may be added is largely due to the 
work of Sir Alexander Gibb whose forbears were 
connected with some of Telford‘s works, and who 
has been most fortunate in bringing to light much 
hitherto unknown material. There are several 
portraits of Telford in the Exhibition, but the 
whereabouts of that by Raeburn, last exhibited in 
1876 is still unknown. The grave of Telford, we 
may add, is in the centre of the nave of West- 
minster Abbey, while his statue by Bailey is in 
St. Andrew’s Chapel. At present no tablet marks 
the house in Westminster in which he lived during 
the latter part of his life and in which he died. It 
would be fitting if, in this year of centenary, 














something could be done to rectify this. 


NOTES. 
WATERLOO BRIDGE. 


Srnce the beginning of April, when, on page 406 
of this volume of ENGINEERING, we reviewed the 
long drawn-out story of Waterloo Bridge, Parliament 
has reiterated its opinion that re-conditioning rather 
than rebuilding is the correct policy to pursue. 
Two courses were thereupon open to the London 
County Council: To accept this view and draw 
60 per cent. of the 685,000/. required from the 
Road Fund or to rebuild the bridge and to throw 
the whole cost, 1,295,000/., on the ratepayers. At 
their meeting on Tuesday, the Council were recom- 
mended to adopt the latter course on the grounds 
that the requirements of both road and river users 
demand a six-line bridge and that this necessity) 
is unaffected by any hypothetical bridge at Charing 
Cross. In other words, whether the latter is built 
or not there will still be need for a “new bridge 
of imposing design” at Waterloo. It is estimated 
that the demolition and rebuilding of Rennie’s 
bridge and the removal of the present temporary 
bridge will take about six years, and it is suggested 
that the expenditure of the 1,295,000/. required for 
this purpose should be spread over that period, 
beginning with 100,000/. in 1934-35, and rising to 
250,0001. in 1935-36 and to 285,000/. in 1936-37. 
In 1937-38 and 1938-39 it would be 280,000/., and 
100,0002. again in 1939-40. The higher of these 
sums represents about a Id. rate, which is not an 
excessive burden for a community as large as that 
governed by the London County Council, even if 
the hope that Parliament may change its mind, 
as it is apparently to be asked to do in due season, 
is not realised. It has, it seems, been the practice 
each year to set aside a sum out of the rates to meet 
capital expenditure, and this year 800,000/. has 
been allocated for that purpose. The rates levied 
during the years of construction would therefore, 
it is stated, be unaffected by the expenditure arising 
from the bridge. By a process of reasoning similar 
to that adopted by young Jarndyce in “ Bleak 
House,” it is, however, estimated that the non- 
receipt of the Road Fund grant will occasion a 
charge of 30,0001. on the rates, and this, though we 
do not quite see why this question should be intro- 
duced, is therefore the sum of the extra burden. 
As might be expected, the Council adopted the 
recommendation to go ahead in the face of a very 
interesting amendment, and something may now be 
done to put an end to an altogether unsatisfactory 
position. An early announcement of the appoint- 
ment of engineers and contractors to carry out the 
work is promised, and it is to be hoped that if what 
has to be done is to be done, it will be done quickly. 


An Historic WELL. 


In their endeavours to counteract the effects of 
the present drought water authorities are, quite 
rightly, examining every possible source of supply, 
so as to alleviate the conditions of shortage in their 
areas. To obtain that supply it may, in certain 
places, be necessary to sink deep wells, though 
that operation will be easier and quicker than it 
was some years ago, even if it is not cheaper. This 
point may be illustrated by referring to the historic 
Warren Farm Well at Rottingdean, Sussex, which 
was sunk some seventy years ago to provide water 
for the neighbouring industrial schools. Though 
it is no longer in use, this well is still full of pure soft 
water, and might therefore be drawn upon by 
Brighton in case of need. The original contract 
for sinking the well was let to Mr. Samuel North, 
the arrangement being for a shaft 6 ft. in diameter 
and 400 ft. deep, at which level it was confidently 
anticipated an ample supply of water would be 
found. Work was begun on March 25, 1858, and 
when a depth of 352 ft. was reached a bed of flints 
was encountered which was only slightly water- 
bearing. At a depth of 418 ft. 3 in. the yield was 
no better, and a lateral heading was therefore driven 
and a second vertical shaft 4 ft. in diameter sunk 
from this point. Excavation was, of course, entirely 
by hand, the spoil being drawn out by manual 
winches to the bottom of the main shaft. These 
winches were worked from recesses cut in the sides 
of the shaft so as to protect the men from water 
and falling material, Candles and oil were ‘used 
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for lighting, and air was delivered from a compressor 
driven from a steam engine, which also operated 
the winch for drawing the spoil out of the main 
shaft. Sinking was carried out continuously during 
the twenty-four hours, three shifts of four men 
being employed, though only one man could work 
at the bottom of the shaft at a time. On March 6, 
1862, nearly four years after the start, green sand 
was encountered at a depth of 1,280 ft. and water 
begun to rise rapidly in the shaft, until by April 10 
it had reached a level of 945 ft. from the bottom or 
340 ft. below the ground, which is 60 ft. above mean 
sea level at Rottingdean. On this date the well 
contained 100,000 gallons of water, which on analysis 
was found to have a specific gravity only very little 
in excess of that of distilled water. The total depth 
of the well is 1,285 ft., of which 418 ft. is in chalk 
with flints, 328 ft. in chalk without flints, 155 ft. 
in grey marl, 173 ft. in blue marl, 10 ft. in firestone, 
282 ft. in gault, 25 ft. in gault with green earth, 
5 ft. in brown clay, and 5 ft. in green sand, Red 
sand was just showing when water broke through. 
The total cost was 6,583/., including superintendence, 
labour, plant, and material. We have to thank 
Mr. Magnus Volk, the proprietor of the historic 
Volk’s electric railway, for the information con- 
tained in this note. Mr. Volk is the grandson of 
Mr. George Maynard, the surveyor under whose 
supervision the work was carried out, and often 
inspected the progress of the sinking. 








THE IRON AND STEEL INSTITUTE. 
(Continued from page 656.) 

CONTINUING our report of the annual meeting of 

the Iron and Steel Institute, held in London on 

Thursday and Friday, May 31 and June 1, we 

have now to deal with the proceedings which 

followed the adjournment for lunch on the first day. 


Buast-Furnace Linings. 
When the members reassembled at 2.30 p.m., on 
Thursday afternoon, Mr. Lysaght again occupied 
the chair. The first paper down for discussion was 


a contribution on “* Blast-Furnace Linings.” This, 
which was by Messrs. A. T. Green, W. Hugill, 
F. H. Clews and H. Ellerton, was presented to 


the meeting by Mr. Green. A brief outline of 
the contribution will be found on page 664 ante. 
Mr. W. G. Girling, who opened the discussion, said 
that so far as he had been able to ascertain, this 
important question of blast-furnace linings had never 
been seriously considered at any of the previous 
annual meetings of the Institute. In addition to the 
labours of the Blast-Furnace Refractories Research 
Joint Committee, much work had been done in this 
direction by the Refractories Department of the 
University of Sheffield, while important trials had 
been conducted by various manufacturers of lining 
materials, and by ironmasters. The results of these 
researches had been to alter radically the linings of 
blast furnaces in recent years. The small modern 
machine-pressed block had been found to be the 
best type to resist attack ; it did so far better than 
the older relatively-large hand-made block. Using 
the former, a better joint was secured, as the sur- 
faces were flatter and more even; moreover, the 
machine-pressed block had a lower permeability 
and it could be burnt harder and much nearer the 
centre than the hand-made block. This was due 
to the fact that the machine-made block did not 
exceed 3 in. in thickness, whereas the old hand-made 
blocks varied from 4} in. to as much as 6 in. or 7 in. 
in thickness. The wear of the linings could be 
affected by the different types of iron produced. 
The report had indicated, moreover, the effect of 
grading and of equal and unequal distribution of 
ore and coke. It was more important than ever 
before to secure the closest co-operation between 
the blast-furnace 
manufacturer. 
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! 
not covered the whole ground. There was, for| 
instance, the question of the power of a brick to 
absorb water by capillary action. Not only did 
penetration of alkali in gaseous form occur, but it 
also took place in liquid form. Again, in addition 
to the action of the carbon monoxide in decomposing 
a brick containing nodules of iron, there were also 
fireclays which were decomposed in the absence of | 
iron. Cases had occurred in stoves and in blast | 
furnaces in which a fireclay brick of normal quality 
(free from iron) had crumbled under the action of the 
furnace gases. Mr. G. B. Butler, who spoke next, 
stated that the question of the relative merits of the 
aluminous and the siliceous bricks was still un- 
decided. Aluminous materials were being used to 
an increasing extent in the United States and in 
Germany, but there existed no definite information 
as to which was the better. Time alone would 
furnish the answer. There was no doubt that the 
primary cause of failure was the joint between the 
bricks. Ironmasters who used the ground coke and 
tar ramming material were aware of its efficacy, and 
the adoption of this below the tuyeres seemed 
indicated. The blast-furnace manager had adopted 
cooling both by water and air, but he was never- 
theless hoping that the brickmaker would one day 
provide him with a brick which would stand up to 
the conditions demanded of it without having | 
recourse to elaborate cooling arrangements. 

Mr. A. T. Green, in his reply, stated that there 
seemed to be an expectation in the minds of some 
that his collaborators and himself should solve 
all problems connected with blast-furnace linings. 
They had not been at work very long and were 
doing all they could. Mr. Wright had referred to 
the capillary properties of bricks. The committee 
was carrying out further work in connection with 
permeability, but more time was needed for this to | 
reach anything like finality. With regard to brick 
disintegration in furnace gases, they had found 
that a brick containing 1-5 per cent. of iron, which | 
was quite a low proportion, had crumbled, whereas 
another containing as much as 4 per cent. had not. 
The amount of iron present did not matter so much ; 
the form in which it occurred was all-important. 
From the evidence available it could not be stated 
definitely as to which were the better, siliceous or 
aluminous materials. We in this country had been 
employing siliceous materials for so many years that 
the American practice of using aluminous refractories 
was not necessarily the right one. Moreover, the 
American aluminous mixtures might not be identical 
with our own aluminous-clays mixtures. It 
seemed to them as a committee that if by reason of 
researches, completed or in progress, they could 
improve the general quality of refractories, this 
would be better than trying to introduce some 
fantastic new material, which might have to be 
tested over a period of from five years to ten years 
before finality could be reached. 


Exastictry, DEFLECTION AND RESILIENCE OF 
Cast-Iron. 


The second paper on the agenda on Thursday 
afternoon, was a communication from the British 
Cast-Iron Research Association, by Mr. J. G. 
Pearce, on “* The Elasticity, Deflection, and Resili- 
ence of Cast-Iron.’ This will be found on page 
635 of our issue of June 1. 

The only speaker in the discussion, Dr. W. H- 
Hatfield, said that the author had stated, in his 
conclusions, that brittle irons were characterised | 
by a low permanent set, and tough irons by a high | 
permanent set. It would be useful, therefore, 
if the author were to define what he meant by | 
brittle and tough. Brittleness was usually asso- 
ciated with lack of ductility and toughness with 
greater ductility. He would also like to ask for his 
definition of resilience. Mr. Pearce, in his reply, 


manager and the refractories | stated that the terms toughness and brittleness were 
The latter was particularly alive | like hardness. 
to the necessity of improving the quality of his| implied, but found them difficult to define. 


Metallurgists knew what they | 


It 


products to meet the new demands of the industry. | would be recalled that at the recent Zurich Congress | 


In order to fulfil these demands satisfactorily some |of the 


International Association for Testing 


increases in the costs of production were necessary. | Materials, specialists from all over the world had | 


He felt sure, however, that ironmasters would 
appreciate the reasons for the increase in the cost 
of their linings. 





come together for the purpose of discussing the | 
meaning of these and other simple words. It was | 
perfectly true that the tougher the cast-iron was | 


Mr. H. E. Wright thought that the authors had | the greater would its resistance to impact be, and | between the two observations. This might be 


|a potential pore was formed. 
| all hot-dipped tin coatings on steel and microscopic 


the greater the permanent-set component of the 
deflection. On the other hand, the more brittle and 
rigid the cast-iron, the less was that component. 
Resilience was the energy put into a bar up to the 
point of fracture. In cast-iron there were two 
components, elastic and plastic ; the elastic portion 


| was recovered when the load was taken off, but the 


plastic component was permanently lost. 


Trx-Iron ALLoy IN TrN-PLATE. 


The third paper taken on Thursday afternoon 
bore the title “ Tin-Iron Alloy in Tin-Plate with 
Notes on Some Imperfections,” and was by Mr. 
W. E. Hoare. The author, in presenting his can- 
tribution, stated that the paper, which formed part 
of a programme of work being carried out by the 
International Tin Research and Development 
Council, dealt with the special reactions of iron and 
tin occurring during the process of tin-plating, 
rather than with the general subject of the iron- 
tin diagram. The structure of the compound layer 
occurring in commercial tin-plates had been investi- 
gated, and this had been found to be FeSn, ; no 
other compound or iron-tin phase of any kind had 
been observed in commercial tin-plates. Certain 
defects in commercial tin-plate of “ prime ” quality 


| had been classified as consisting of “‘ normal pores,” 


namely those having the properties of true pores 
immediately the plate leaves the tinning machine, 
and “ potential pores,” namely, those tending to 
become true pores during the forming of the sheets 
into commercial articles. The results obtained 
indicated clearly that when tin-plate was worked 
up into a can or box, the brittle layer of FeSn, 
rapidly developed a large number of fissures reaching 
down to the steel base. At the site of the potential 
pore the absence of a layer of metal soft enough to 
accommodate itself without failure, to the shaping, 


| caused a true pore to be formed. Broken blisters, 


dry patches, and “ grease lines’ would appear to 
constitute the three chief sources of potential pores. 


| The evolution of gas from the steel base might raise 
}a blister in the tin without affecting the continuity 


of the FeSn, layer. Ifthe bubble did not break no 
pore was formed; if, however, the bubble burst, 
Mottle occurred in 


local exposures of mottle, termed “dry patches ” 
in the present paper, appeared chiefly on low-grade 
coke plates. Mottle markings consisted of FeSn, 
crystallites irregularly distributed on the steel base. 
A large number of commercial tin-plates exhibited 
‘* grease lines,” namely, a series of straight lines at 
right angles to the ends of the sheet and parallel 


| to the direction of rolling. Grease lines were essen- 


tially linear variations in the thickness of the tin 
coating, but the mechanism of their formation had 
not been completely elucidated. Comparatively 
light cold-work of a sheet exhibiting grease lines 
rapidly caused the breakdown of the compound layer 
and the formation of a large number of true pores 
along the sites of the lines. 

The discussion was opened by Mr. D. J. Mac- 
naughtan, who stated that if a metal were added to, 
and entered steel, it became of interest to metal- 
lurgists all over the world. If, however, that metal 
were placed on the surface, it was largely neglected 
from the research point of view. The possibility 


'of improving the percentage of the “ primes” 


would undoubtedly be of great advantage to the 
tin-plate industry. The invisible defects in tin- 
plate were the most elusive, but they became obvious 
when the plate was subjected to corrosive influences. 
The author had made some reference to the hot- 
water test for porosity. In the course of a recent 
visit to the United States, he had found that the 
test was used to a considerable extent; the only 
outstanding difficulty was in respect of the cleaning 
of the sheets. In this connection he proposed to 
send to the Institute a written contribution con- 
cerning the cleaning of the tin-plate prior to the 
application of the test. 

Mr. A. W. Hothersall stated that Mr. Hoare had 
indicated that the compound layer formed on the 
tin-plate could afford considerable protection to the 
steel base. They, at the Woolwich Research Depart- 
ment, had found the alloy layer to be porous, and it 
was desirable to ascertain the cause of the difference 
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connected with the efficiency, or lack of efficiency, 
of the ferricyanide porosity test. Using the hot- 
water test it was possible to have a standard 
specimen, along with the test specimen, in the 
testing bath, whereas with the ferricyanide test it 
was difficult to know whether the test was working 
accurately. The last speaker, Mr. Urias Williams, 
said that he understood that the tin-iron alloy was 
very brittle, and he would like to know whether the 
author had any data regarding the extent of the 
compound. He had seen figures which placed it as 
high as 18 per cent. or 26 per cent, and such a layer 
between the tin and the steel would have a marked 
effect on the properties of the plate. It seemed 
possible, moreover, that some of the crystals might 
stretch from the steel to the outside surface of the 
tin coating. Figures given in other researches indi- 
cated that the amount of the tin-iron alloy present 
was constant. In one recorded case the total tin, 
on both sides of a plate was 0-25 gm. per square 
centimetre, and the amount of the alloy was 
0-045 gm. per square centimetre. In another 
case the total tin was 0-42 gm. per square centi- 
metre, while the amount of alloy was much the 
same as before, namely, 0-044 gm. In the first 
case, however, the alloy represented 18 per cent. 
of the total tin, and in the second, 10-5 per 
cent, 

Mr. Hoare, in the course of a brief reply, stated 
that he had referred to defects occurring in prime- 
quality tin-plates only. It was the invisible defects 
and what might be termed the more than invisible, 
namely, the potential pores, which were of interest 
to buyers of tin-plate. The formation of the film 
of compound between the steel base and the tin 
coating was rapid, but its subsequent rate of growth 
was very slow. This had been indicated by the 
figures submitted by Mr. Williams. He agreed 
that the cleaning and degreasing of the sheets prior 
to the hot-water test presented difficulties, and he 
would welcome a communication by Mr. Mac- 
naughtan on the subject. 


Tron-Trn Reaction Propucts. 


“A Microscopic Examination of Iron-Tin Reac- 
tion Products,” by Dr. W. D. Jones and Mr. W. E. 
Hoare, was the last contribution considered on 
Thursday afternoon, May 31. Dr. Jones, who read 
the paper in abstract, stated that the work had been 
undertaken for the purpose of giving a fundamental 
background to the investigation which had just 
been considered and to augment the evidence 
advanced by Edwards and Preece regarding the 
compound FeSn, the authors holding the opinion 
that the published data on this point were hardly 
adequate. The investigation had, in fact, confirmed 
the existence of three intermetallic compounds in 
the iron-tin system. These were considered to be 
of compositions indicated approximately by the 
formule Fe,Sn, FeSn, and FeSn,. A specimen had 
been obtained which, it was believed, exhibited all 
three compounds. Very deep etching showed 
Fe,Sn to be of a brown-grey colour, while that of the 
compound believed to be FeSn was very slightly 
darker. The colour of FeSn, was white. The 
investigation had indicated that the iron-tin system 
required further elucidation. The only speaker in 
the discussion, Mr. D. J. Macnaughtan, congratulated 
the authors on the excellence of their work, after 
which the President adjourned the meeting until 
10 a.m, on the following day. 


CARNEGIE SCHOLARSHIPS, 


When members reassembled in the hall of the 
Institution of Civil Engineers at 10 a.m. on June 1, 
Professor Louis took the chair during the temporary 
absence of the President. His first duty was to call 
upon the Secretary to announce the award of grants 
from the Carnegie Research Fund for 1934. The 
Secretary stated that applications from a large 
number of candidates had been received, and after 
careful investigation the Council had decided to 
award grants of 1001., in each case, to Messrs. 
M. Alexander and D. G. Davies, both of University 
College, Swansea, to Mr. R. B. Mears, of Cambridge 
University, to Messrs. T. Raine and E. M. Trent, 
both of Sheffield University, and to Mr. H. Wentrup, 


Adams, of the College of Technology, Manchester, 
and to Mr. C. L. Shapiro, of Harvard. 


Corrosion OF [RON AND STEEL 


The first contribution to be discussed by the 
meeting was the “‘ Second Report of the Corrosion 
Committee.” This report, which was submitted 
to the Iron and Steel Industrial Research Council 
by a joint committee of the Iron and Steel Institute 
and the National Federation of Iron and Steel 
Manufacturers, dealt among other matters with 
field tests on atmospheric corrosion, with the 
corrosion of ships’ hulls, and with laboratory 
corrosion tests. A general outline of the report 
was presented by the chairman of the Committee, 
Dr. W. H. Hatfield, who, in the course of his re- 
marks, drew attention to a barge which had recently 
been constructed by Messrs. Harland and Wolff, 
Limited, from plates of completely-known history 
and in various conditions as regards rolling pro- 
cedure, weathering, painting, etc. He added that 
the vessel’s behaviour in service would be closely 
followed. It is stated in the report that the barge 
is 120 ft. long, is owned by Messrs. The Associated 
Portland Cement Manufacturers, Limited, and is 
designed for carrying cement on the lower reaches 
of the Thames. Section B of the report, dealing 
with the Committee’s field tests on atmospheric 
corrosion, was introduced by Dr. J. C. Hudson, while 
Dr. J. W. Jenkin and Dr. C. E. Homer presented the 
papers for which they were responsible in Section D. 
We intend to publish a brief résumé of the report 
in a forthcoming issue. 

Dr. U. R. Evans, who, with Mr. K. G. Lewis, 
had presented a paper on “Zonal Corrosion of 
Wrought Iron,” included in Section D of the Report, 
confined his remarks to a general discussion of the 
laboratory corrosion tests described in that section. 
He stated that Mr. W. A. W. Schroeder had got 
nearer than anyone else to the ideal laboratory 
corrosion test. He had introduced an intermittent 
spray method. The ordinary spray test did not 
give results consonant with service conditions; in 
this test the specimens were wet all the time, 
whereas even under most inclement weather condi- 
tions, steel exposed to the atmosphere did dry up 
sometimes. Dr. Hatfield had done good work in this 
direction, and the matter had then been taken up 
by Mr. Schroeder, who had devised an automatic 
apparatus, in one stage of which the specimen was 
wetted by the spray. In another stage, it was 
allowed to dry and was subsequently again wetted, 
the cycle of operations being then repeated. It was, 
moreover, an elastic test; using the same general 
principle, it could be altered to suit any weather 
or other conditions. Dr. Homer’s work had shown 
that it must not be concluded that an inclusion-rich 
steel corroded more rapidly than an inclusion-free 
steel. Further, this investigator had found that in 
material having a rough surface, inclusions were 
not so important as in a smooth material. In the 
jagged surface presented by a rough material there 
were a lot of points susceptible to corrosion ; hence 
the lessened importance of the inclusions. 

Mr. Lenaghan asked whether the same attention 
had been paid to the rivets of the barge, referred to 
by Dr. Hatfield, as to the plates. The use of 
welding was increasing in shipbuilding and he 
wondered whether the Committee was prepared to 
investigate the behaviour of the bond metal under 
corrosive influences. Returning to rivets, in some 
cases iron rivets were employed and in others steel. 
His experience indicated that it could not be stated 
definitely which of these had given the most trouble. 
It would, perhaps, have been better to have carried 
out experiments on a small coasting steamer, rather 
than on the bargedescribed. Platesof known com- 
position and history could have been put into a 
steamer which was already in service and their 
behaviour watched. It might be that more fruitful 
results would be obtained from such a vessel than 
from a barge plying on the Thames. 

Mr. E. Millington said that he would confine his 
remarks to boilers and rails. He could not find 
any reference to locomotive boilers in the report, 
although these merited consideration, as very serious 
types of corrosion occurred therein and did not 
arise from the same source. The steel tubes in 


in a steel plate at the smoke-box end and in a copper 
plate at the other end. In putting in the tubes 
they suffered a certain degree of plastic deformation, 
and, at the front end, corrosion occurred at points 
adjacent to the neck. The rolling scale had an 
effect on the corrosion of the tubes. It had been 
thought that the stresses imposed on the tube, in 
the first place, were the cause of the corrosion, but 
some preliminary tests seemed to disprove this. 
If two tubes in the as-rolled condition be considered, 
in the one case with the scale removed by pickling, 
and in the other with the scale left on, as it would 
normally be in the boiler, it was found that very 
serious corrosion rapidly took place in the case of 
the scaled tube in the neighbourhood of the occur- 
rence of the stress. When the scale was removed, 
however, no localised corrosion seemed to occur, but, 
instead, a film of fine oxide was formed which could 
be washed off, still leaving, nevertheless, a very 
fine thin film of adherent oxide. Some peculiar 
results had been obtained in other parts of boilers. 
In some cases, cracks which had appeared in the 
steel had been gouged out and the gap filled up by 
electric welding, using an ordinary mild-steel 
electrode. Ten years’ subsequent service had shown 
that no further attack had occurred at these points. 
The Committee were engaged on the testing of steel 
specimens in the atmosphere of a railway tunnel. 
He had found that the underside of rails in tunnels 
became pitted and he would like to know whether 
the Committee had any explanation to offer for this 
peculiarity. 

Mr. T. H. Turner definitely agreed with the 
conclusions regarding painting ; there was no doubt 
that lead priming was of primary importance. It 
was somewhat surprising, therefore, that the steel 
sleepers featuring in the Committee’s experiments 
had merely been dipped in tar; the procedure 
indicated, it seemed, was to treat them with lead 
paints. The Committee had intimated that loss in 
weight determinations would be conducted on 
these sleepers. These would be of little interest ; 
on the other hand, corrosion-fatigue fractures were 
of importance to railway engineers. No matter 
how the load was distributed, corrosion-fatigue 
fractures were liable to occur. With regard to 
shipbuilding, the problem of corrosion varied from 
port to port, depending upon the nature of the water 
and other conditions. The composition of the steel 
plates used in modern shipbuilding was of little 
importance, but the type of paint was all important. 
The Committee had indeed included a small section 
on locomotive boiler tubes and, in this, they had 
stated, with reference to tubes carrying heavy scale, 
that corrosion occurred beneath the thick scale 
and on the upper or hotter side of the tubes. He 
thought that the corrosion of the type referred to 
occurred on the upper side at the front end of the 
tube, and on the lower side at the other end. It 
seemed to be connected with the aeration of the 
water. Magnesium chloride in boiler water was 
definitely bad, but nitrates were also on the black 
list. 

Mr. R. Carpmael stated that his railway had put 
in steel sleepers in 200 miles of track. These had 
been introduced in permanent way exposed to different 
conditions. The first batch had been laid in 
track in South Wales, where severe gradients and 
curved lines occurred, and where slag ballast, 
containing sulphur, was employed. A good deal 
had been said regarding preservative paints. 
Actually, the upper surfaces of sleepers became 
pitted and scratched owing to railway servants 
walking over them in the course of their duties. 
Consequently, whatever coating was put on, that 
on the top of the sleepers was liable to be scratched 
off. With the type of sleeper adopted by the Great 
Western Railway Company there was no attrition 
between the chair and the sleeper, because the 
former was cast on the sleeper. On the Continent, 
trouble had been caused owing to attrition between 
the plate and the sleeper. With regard to steel 
structures, the main problem experienced by the 
maintenance engineer in applying paint coatings 
was that, owing to the presence of grease and soot, 
it was difficult to get right down to the steel base. 
He had tried metal spraying under bridges where 
a good deal of shunting was carried on. The first 
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to the presence of sulphur. He was now experi- 
menting with aluminium, but was not yet able to | 
state whether this coating was satisfactory or not. | 
He was also investigating the behaviour of alloy | 
steels in structural steelwork exposed to sea water, | 
and was trying out some copper-steel girder work | 
in a jetty in Cornwall and some copper-chromium 
steel elsewhere. 
Mr. A. W. Brown stated that six different types | 
of corrosion had been found on one and the same | 
ship. In the first place faulty material had been | 
the cause, rolling laminations being responsible for | 
trouble in two distinct plates. Secondly, corrosion | 
had occurred owing to the exposure of the surface | 
of the steel as the result of scouring due to careless | 
mooring arrangements. Thirdly, pollution of the 
water had resulted in corrosion; a shore effluent | 
had been discharged against the starboard side of | 
the vessel as she lay at anchor. Some of the con- 
taminated water had passed right under the ship| 
and attacked several places on the port side. The} 
fourth type of corrosive attack was related to the | 
nature of the vessel’s cargo. She was an oil-tank | 
ship carrying benzine, and it was the practice of | 
the crew, after cleaning out the tanks at the end | 
of a voyage, to allow this cleaning water to flow | 
away through the scuppers. This procedure was | 
responsible for the appearance of vertical lines of | 
intense corrosion in way of the scuppers. The 
fifth type of attack was due to the fact that the 
ship had not been painted until nine months after 
launching; moreover, the painting had been 
hurriedly done when she had been docked. In 
the sixth place the quality of the paint had been 
unsatisfactory ; it was a red oxide paint of inferior 
grade. The ship had since been docked, scraped 
thoroughly, and painted properly with good-quality 
material, and no further trouble had been experienced 
on that score. With regard to the presence or 
absence of scale on plates, most shipbuilders felt 
that it was better to have the scale entirely removed. 
The difficulty was that, given a plate with the scale 
intact, it was a difficult matter to build it into a 
structure without affecting that scale, hence it was | 
better to remove it all in the first place. 
Mr. E. H. Saniter suggested that the Committee | 
should undertake corrosion tests on steels containing | 
| 





varying percentages of sulphur. Steels containing 
different percentages of alloying metals had been 
studied fairly thoroughly, but the same could not | 
be said with regard to varying percentages of sulphur | 
and other impurities, A speaker, | 
Professor H. Louis, said that the authors, when 
referring to the Lancashire process of making 
Swedish iron had stated that the removal of carbon, 
and especially of silicon and manganese, was in part 
affected directly by the oxygen of the blast. His 
own experience was that it was an indirect removal, 
the oxide of iron being the oxidising influence. He 
felt, therefore, that the word “ directly’ should 
be left out. A little later on, when speaking of the 
formation of the final lump of iron, the authors | 
had implied that the metal was in the molten state. 
The original charge of pig-iron did in fact melt, | 
but the resultant iron “‘ came to nature,” to use the 
puddler’s term, and was never in the molten state. 

Colonel M. T. Belaiew drew attention to the| 
remarkable properties of Russian sheet iron. He 
had seen, he said, some roofing sheets of this 
material taken from a house built in the reign of 
Empress Catherine the Great, at Katherineburg, and 
dismantled in 1906. The sheets had thus been | 
exposed for, perhaps, two decades of the Eighteenth | 
and for the whole of the Nineteenth Century, and ! 
throughout that long pe‘iod had given no phos. 


subsequent 


These sheets were made trom charcoal iron ; phos- 
phorus, sulphur and alse carbon were practically 
tbsent, hence the surface was very clean. The final 
inspection of the sheets had always been very strict 
und none was allowed to leave the works with the 
slightest defect. The President, who spoke next, 
said that the remarkable resistance to atmospheric 
corrosion of Russian sheet iron was due to the} 
protection afforded by the heavy seale formed all 
over the surface during the process of manufacture. 

Dr. A. McCance said that any kind of mild steel 
in contact with any kind of water would corrode 
unless protected with paint. An interesting experi- 





ment had recently come to his notice. Two sister | 


| as the Admiralty, identical results would be obtained. 


| tion are at Aldine House, Bedford-street, London, W.C.2, 


ships had been painted, the one with an ordimary 
red-lead, linseed-oil paint, and the other with a 


non-setting red-lead paint. Each had been given 
three coats of paint at intervals of approximately a 
fortnight. 


India. After a further three months they had been 
docked again and examined. In the case of the 
first ship, painted with the ordinary red-lead linseed- 
oil paint, there were only three areas, measuring 
? in, to 4 in. square, where the paint had fallen off 
the ship. On the other hand, less than 50 per cent. 
of the non-setting paint remained on the second 
vessel after that single voyage. It was not only | 
necessary, therefore, to study the chemical aspect | 
of corrosion; the physical adherence of paint to | 
the surface of descaled plates was of the utmost | 
importance. 

Dr. Hatfield, in his reply, agreed with Dr. McCance 
that the only way to prevent the corrosion of a ship's | 
hull was to clean it properly and paint it. Even | 
so, a mere dissimilarity between two types of paint | 
had produced a difference of 50 per cent. in the | 
results obtained. The Committee had examined | 
H.M. Cruiser Champion when she was in dock and 
had found that corrosion effects were absent. The 
normal steel plates employed by the Admiralty 
went through their life without corroding. If the | 
Mercantile Marine could adopt the same procedure 


Mr. Lenaghan had asked them if they had given 
attention to rivets. This they were indeed doing ; 
the Committee had collected evidence and had found 
that the most rubbishy material was sometimes 
employed for making rivets for shipbuilding work. 
The rivet was a very important item and the same 
care should be given to it as to the plate, and the 
time must come when a reasonable specification 
would be drawn up regarding permissible percen- 
tages of sulphur and phosphorus and other impu- 
rities. The Committee were envisaging an investi- 
gation on the effect of corrosion on welding on a large 
scale, but were not yet in a position to carry this | 
out. Boilers did not corrode as a rule, but when 
they did, there must be some cause. The Com- 
mittee would, therefore, be glad to have any import- 
ant case of boiler corrosion brought to their notice, | 
and the same applied to ships’ hulls. The corrosion | 
of sleepers only was being studied; they could | 
not undertake the question of fatigue as well. 
It was, indeed, their intention to study the effect | 
of sulphur and other impurities on corrosion. He 
thanked Professor Lewis for drawing attention 
to slight inaccuracies of wording in the deserip- 
tion of the manufacture of Lancashire iron. 

Before passing on to the next business, the Presi- 
dent stated that, in Australia, he had been asked the | 
reason why the galvanised iron now made was not 
so good as that previously manufactured. The | 
reason was bound up with the quantity of zinc | 
deposited on the base metal. In the “ old days” a 
ton of No. 24-gauge galvanised sheets embodied | 
3 ewt. of zinc. At the present time the proportion 
of zine was usually only 14 ewt., and was sometimes 
1 ewt. or even less. Tests conducted at his works | 
had shown that the quality of the base metal had | 
little to do with the life of galvanised sheets. This | 


depended on the quantity of zine put on. | 
(To be continued.) 








Tae Instrrution oF PrTrrRoLeuM Tr&cHN OLOGISTs. 
The summer meeting of the Institution of Petroleum | 
Technologists will be held in London, on Thursday and | 
Friday, June 28 and 29, at the Royal Society of Arts, | 
John-street, Adelphi, W.C.2. The annual dinner of the 
Institution will be held on the evening of June 29, at 

the Park Lane Hotel, Piceadilly, W.1. At the four 

technical sessions, held on the mornings and afternoons | 
of June 28 and 29, upwards of 30 short papers will be read | 
and discussed. At 10,30 a.m., on June 28, Mr. C, Dalley 
will read a paper on “ Oil and Coal from the Viewpoint 
of the Petroleum Industry “ In the afternoon, two | 
papers, one dealing with the measurement of oil on bulk 
by Mr. J. Me (. Sanders, and the other by Dr. A. E. | 
Dunstan, on the format of the Journal of the Institution, 

will be read and discussed. On June 29, at 10.30 a.m., 

16 reports and papers on the progress of naphthology | 
—refining and chemical section —will be presented, while | 
at 2.30 p.m., 13 reports and papers on the progress of | 
mete S nom field technology, geology, and general | 
sections—will be dealt with. The offices of the Institu- 

2 


and further particulars may be obtained from the 
secretary, at that address. | 





Both vessels had been docked three | 
| months after launching and had then proceeded to 


|\LETTERS TO THE EDITOR. 
‘CALCULATION OF TORSIONAL 
VIBRATION STRESSES OF MARINE 
OIL ENGINE INSTALLATIONS. 


To THE EpitTor oF ENGINEERING. 


Str,—Mr. Shannon is correct in stating in his letter 


published in your issue of May 18, that the coefficient 
of speed fluctuation is 1/100 based on the values of the 
torque components which have been deduced from 
actual indicator diagrams taken at the speed in question 
and corrected for inertia. If this value for the coeffi 
ient of speed fluctuation is used in the expression 


fe, 1 
V 2° M 
a dynamic magnifier at resonance of 76-5 for steady 
conditions becomes 60-6, i.e., a reduction of 20 per 
cent. 
This modified value is greater than the observed 
value and it is suggested that an appreciable proportion 


STRESS IN CRANKSHAFT AS RECORDED 
BY THE GEIGER TORSIOGRAPH. 
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of the difference may be due to other “ detuning’ 
influences such as cyclic variation of natural frequency. 

The experimental curves published on page 345 of 
your issue dated March 23 appear to support this 


| conclusion. 


The subject is, however, exceedingly complex, and 
for this reason it was suggested that in the absence 


|of reliable experimental data an examination of 


torsional vibration characteristics should be based on 
calculated values without allowance for “ detuning ” 
effects. 

Regarding the use of spring couplings having a 
frequency changing characteristic, the above dia- 
gram may be of interest. 

This figure shows the reduction in the stress due to 
periodic torque as recorded by torsiograph obtained 
by inserting a coupling of the Wellman-Bibby type 
between an eight-cylinder engine and a D.C. generator 
developing 400 kW. 

Couplings of this type were fitted between the engines 
and the propellers on every drive of the Graf Zeppelin 
and the comparative torsion graphs from the airship 
tests were shown in Fig. 2 on page 43 of ENGINEERING 
of January 10, 1930, where an illustrated description 
of this coupling was given. 

Yours faithfully, 
W. Ker Witson. 


| 53, Ormonde Street, 


Sunderland. 
May 30, 1934. 


THE ELASTICITY, DEFLECTION AND 
RESILIENCE OF CAST-IRON. 


To THE EpiTorR oF ENGINEERING. 








Srr,—In your issue of June 1, the valuable con 
tribution by Mr. Pearce regarding the elasticity of 
cast-iron raises the following points: (a) the most 
convenient method of determining a definite value 
for the modulus of elasticity of cast-iron, (+) the usual 
meaning of elastic deflection, and (c) the nature ol 
plastic deflection. 

The stress-strain diagram for cast-iron when it is 
subjected to a complete cycle of loading varies wit! 
its chemical analysis, but with ordinary cast-iron the 
usual hysteresis loop will be formed with some per 
manent set at zero load after at least the first cycle of 
loading. The figure on page 685 shows a typical load 
deflection diagram for a transverse test on an ordinary) 
cast-iron beam, 2 in. by 1 in. by 36 in., on first load. 
the maximum load being 2,000 lb. Repetition 
the load will tend to make the loop close and t 
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bring the cast-iron into a “ state of ease” with some 
increase inthe set. The strain, therefore, corresponding 
to a certain load below the maximum load of the cycle 
will be greater when it is read off the downward branch 
of the loop than off the upward branch. The curves 
given by Mr. Pearce for the elastic and total deflection 
between zero load and the maximum load are con- 
sequently only true providing the load is never de- 
creased. 

With regard to plastic deflection, it is desirable to 
know to what extent creep or flow is plastic and to 
what extent it is elastic. Most structural materials 
have a distinct elastic recovery or “‘ elastische nach- 
wirkung ” when a stress of any intensity is released. 
Bach,* for example, found that the apparent set in 
the deflection of wooden beams was recovered after 
162 hours on no-load. {t seems, then, that the property of 
perfect elasticity requires at least one essential, namely, 
that the strain be completely reversible and take place 
practically instantaneously. A linear relation between 
the stress and strain is naturally most convenient for 
design purposes and may be considered as perfect 
elasticity of a higher degree. What is usually known 
as plastic deflection may be thus split up into two 


TRANSVERSE TEST On CAST IRON. 
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parts, one which is plastic and unrecoverable and the 
other recoverable. The second portion is therefore 
elastic according to the usual meaning of the term. 
Each part, however, is dependent upon the time 
interval so that the second component of the plastic 
deflection may be conveniently termed elastic time 
strain. This elastic time strain, of course, begins to 
appear immediately the load is being changed, so that 
the modulus calculated by Mr. Pearce from the elastic 
deflection, like the tangent, secant and chord moduli, 
will vary with the time interval. 

The writer considers that a more definite value for 
the modulus of cast-iron may be obtained by a method 
indicated in the figure and which has been described 
in a previous paper.t Essentially it consists of repeat- 
ing the load a few times over as small a range of load 
as is consistent with the sensitiveness of the extenso- 
meter. In this way it is claimed that the elastic 
time strain is reduced to a minimum and that the 
resulting strain is sensibly the instantaneous elastic 
strain. It is clear from the diagram that the slope 
of the rate of strain over a small range of load about 
some mean load is less than that of the ordinary loop at 
that load. The writer has used the same method to 
investigate the elastic and plastic properties of natural 
and artificial stones. In fact, Professors Adams and 
Cokert state that the behaviour of crystalline rocks 
under stress is very similar to that of cast-iron, and that 
on the whole they are more perfectly elastic and 
exhibit less hysteresis than cast-iron. 

After having determined the short range rate of 
strain about a number of successive mean loads, it is 
possible to plot the integral short range strain curve 
as shown in the figure. This curve is then the load- 
deflection diagram if there was no other strain besides 
the instantaneous elastic strain, and the vertical 
ordinate between this curve and the ordinary loop 
represents the elastic time strain that has appeared 
during the actual change of load. With steel, the 
integral short range strain curve for stresses below the 
elastic limit would coincide with the actual stress- 
strain diagram. In the case of the cast-iron specimens 
tested by the writer, the integral short range strain 
curve is a straight line, but this has not been so in the 
case of many rocks. 

From these short range strains the short range 
uoduli of elasticity may be calculated, and many 
experiments have shown that these moduli have the 

ime values whether the load is being increased or 
decreased and are, in addition, independent of any 


* Bach and Bauman, Elastizitdit und Festigkeit, 1924. 
* ENGINEERING, vol. cxxxiv, page 519 (1932). 
Carnegie Institution of Washington, 1906. 








previous moderate loading of the specimen. This 
method, therefore, appears to be a rational and ready 
means of eliminating the difficulty due to the plastie 
deflection and of obtaining a definite value for the 
modulus of elasticity of cast-iron and of other materials 
in which the plastic deflection or strain is considerably 
more pronounced. 
Yours faithfully, 
Civil Engineering Department, R. H. Evans. 
The University, Leeds. 
June 4, 1934. 








THE USE OF COAL DERIVATIVES | 


FOR MOTOR VEHICLES. 


A pirect challenge to petrol and imported heavy | 
oil as fuel for motor vehicles was made on June 6, | 
7 and 8 by an interesting collection of vehicles all of | 


which were propelled by coal or its derivatives. 
demonstration was organised by The Coal Utilisation 
Council, Columbia House, Aldwych, London, W.C.2, 


with the object of showing the advance that has | 


been made of late not only in the production of a 
variety of fuels from coal, but in devices for the effective 
utilisation of such fuels, such utilisation resulting, 
apart from advantage to the user, in greater prosperity 
for that major British industry, coal mining. 

The use of coal itself was illustrated by a steam- 
driven load made by Messrs. The Sentinel Waggon 
Works, Limited, Shrewsbury. The vehicle shown, 
which was fitted with pneumatic tyres, was stated to 
have a fuel cost of #d. per mile when carrying a load 
of 6 tons. To reach an equivalent fuel cost a petrol 
vehicle of equal load capacity would have to run 
18 miles to 20 miles per gallon. For details of this 
type of steam-driven vehicle, the account given in 
ENGINEERING, vol. cxxxvi, page 583 (1933), of an 
eight-wheel wagon with engines of 120 brake horse- 
power may be consulted. Three vehicles, also running 
on solid fuel, were shown by Messrs. Koela Producer- 
Gas Plant Company, Limited, Aldwych House, London, 
W.C.2. The fuel in this case is a light uniformly sized 
combustible, resembling in appearance a combination of 
charcoal and coke, called *‘ Suncole,” and manufac- 
tured by Messrs. British Coal Distillation Company, 
Limited, Leicester. The gas producers in each case 
were fitted on the running-board, near the driver’s 
seat, with duplex gas washers in the rear. 
charge of the producer provides sufficient gas for 
50 miles’ working on a 2-ton Morris lorry without 
recharging. Some figures relative to the performance 
in service of the Koela Producer will be found on 
page 132 ante, where an account of a journey of two 
l-ton Ford vans from London to Baghdad is given. 

Gas-operated vehicles were well represented. The 
National Gas Council showed a lorry lent by Messrs. 
The Wandsworth Gas Company. This company has 
now installed a compressing station at Wandsworth at 
which a vehicle gas bottle can be charged in situ from 
a pressure of 30 Ib. to 3,000 Ib. per square inch in 
three minutes. We understand that Messrs. The Gas 
Light and Coke Company also now have a compress- 
ing station, at Fulham. The Chesterfield Corporation 
lent a municipal refuse collector, the gas bottles on 
which had been made by Messrs. The Chesterfield 
Tube Company, Limited, Chesterfield. A private 
Rolls-Royce car, lent by Dr. Walker, of the Bir- 
mingham Corporation Gas Department, was gas-driven. 
Further particulars of the work on gas as motor- 
vehicle fuel will be found in ENGINEERING, vol. cxxxiv, 
page 605 (1932), and vol. cxxxvi, page 636 (1933). 
Comparative running costs exhibited on the Chester- 
field refuse collector stated that the fuel cost per mile 
was 1-15d., per hour 4-83d., and per ton of material 
handled, 3-7d. Corresponding figures for the same 
work using petrol were given as 2-24d., 9-43d., and 
7:19d. respectively. 


With regard to the liquid fuels derived from coal, | 


Messrs. Low Temperature Carbonisation, Limited, 28, 
Grosvenor-place, London, 8.W.1, showed a lorry 
running on a heavy fraction of the crude oil produced 
in the “ Coalite” process for smokeless solid fuel for 
the open grate. The vehicle was provided with an 
ordinary petrol engine fitted with a Claudel atomiser, 
which enables it to be run on this heavy oil. The 
atomiser was supplied by Messrs. H. Boswell Reid, 
Ampton-street Works, Gray’s Inn-road, London, W.C.1. 
Messrs. Low Temperature Carbonisation, Limited, also 
showed a private Rolls-Royce car and an oil-tanker 
driven en petrol produced in the “ Coalite ”’ process. 
In this process | ton of coal produces 14 cwt. of 
‘“* Coalite,” 18 gallons of crude oil, and 3 gallons of 
aviation petrol. A further quantity of motor spirit 
can also be distilled from the crude oil, The spirit is 
refined and distributed by Messrs. Carless, Capel and 
Leonard, Hackney Wick, and we understand that at 
present the whole of the aviation spirit is taken by the 
Royal Air Force. The Fuel Research Board supplied 
one of the vehicles in the demonstration with petrol 
produced from hydrogenated tar. Messrs. The Gas 


The | 


A single | 


Light and Coke Company, Horseferry-road, West- 
minster, showed a 30-cwt. lorry which had run 20,000 
|miles on creosote without overhaul. The fuel 
produced at the Beckton Works, and in use is mixed 
| with a small quantity of benzole in order to prevent 
| the separation of naphthalene at any temperature. 
| The engine was of the normal type, but with an increased 
| compression ratio over that used with petrol. It is 
|started on petrol, the change-over to creosote being 
quickly and easily made. Creosote was shown 
|used for enriching compressed coal gas in a lorry 
| exhibited by Messrs. The Whitwood Chemical Company , 
Limited, Normanton. 

It was somewhat of a surprise to find electrically 

propelled vehicles included in the demonstration, but, 
after all, it was a quite logical proceeding, seeing 
that in this country practically all electric power is 
|ultimately derived from coal-fired boilers. The 
| Electrie Vehicle Committee were represented by 
Messrs. P. W. Taylor, 59, New Oxford-street, London, 
W.C.1, who showed an interesting three-wheel delivery 
|van with the motor directly mounted on the single 
front wheel. This vehicle is manufactured by Messrs. 
| Metropolitan-Vickers, Limited, at Sheffield. Messrs. 
A. E. Morrison and Sons, Limited, Leicester, also 
representing the committee, showed an example of a 
light four-wheeled van. The electric vehicles were all, 
of course, operated from storage batteries, and are 
designed for simple coupling up for charging during the 
night, the apparatus being fitted with automatic 
switch gear coming into operation when the batteries 
are fully charged. 

The demonstration—which was, by the permission 
of the Lord Great Chamberlain, held in Old Palace- 
yard, Westminster—aroused considerable interest, 
organised visits being made by, e.g., professors and 
students from the Military College of Science, Woolwich. 
It was visited on Thursday, June 7, by Mr. Brown, 
| Secretary for Mines, who, in the course of ashort address, 
|said that the initiative and enterprise displayed by 
| the Coal Utilisation Council was fully recognised by the 
| Government, which hoped that it might be practicable, 
jat no distant date, to supply from home sources the 
fuel for at least a large proportion of our mechanically- 
propelled road vehicles. This would not only reduce 
our dependence upon imported fuel, but would also 
reduce unemployment amongst British coal miners. 


Is 
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ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships at Manchester College of Technology.— 
The Manchester City Council is again offering a number 
lof scholarships tenable in the Faculty of Technology 
| of the University of Manchester. Successful candidates, 
|who must be matriculated students, are required to 
| follow a full-time course, leading to the Degree of 
| Bachelor of Technical Science, in the College of Tech 
|nology. Candidates not qualified to enter upon a 
higher course will be eligible to apply for a maintenance 
|allowance to enable them to take an ordinary course. 
The Scholarships are open to part-time day or evening 
students in the College, and others, whose parents are 
ratepayers of the City. In the event of there not 
being sufficient Manchester students available, or 
suitably qualified, for the Scholarships, the Committee 
may offer these to suitably-qualified students outsidk 
the Manchester City area, Completed forms of appli- 
cation, which must be returned by June 20, are obtain 
able from the registrar of the College. 

Highfield Shield Competition.—Particulars of the 
eleventh annual competition for the W. E. Highfield 
Shield have recently been announced by the Associa- 
tion of Supervising Electrical Engineers, Chalmers 
House, 43, Russell-square, London, W.C.1. A _ prize 
of five guineas, and the distinction of holding the shield 
for one year, will be accorded to the member-author 
of the best paper, not exceeding 2,000 words, on the 
electrical industry, which is submitted. The papers, 
which will be typed out in the Association’s office after 
receipt, should each be accompanied by a signed 
declaration that they are the unaided work of com- 
petitors. Papers should be addressed to the general 
secretary of the Association, and should reach him as 
soon as possible and, in any case, not later than noon 
on Friday, July 27. Associates as well as members of 
the Association may compete, and, in addition to the 
first prize of five guineas, there will be two other prizes 
of three guineas and two of two guineas. The prize 
fund of 15 guineas has been subscribed by Messrs. 
British Insulated Cables, Limited; Messrs. W. 'T. 
Henley’s Telegraph Works Company, Limited; and 
Messrs. Johnson and Phillips, Limited. 











LAUNCH OF PoRTUGUESE SUBMARINES ‘“‘ GOLFINHO,”’ 
and “ Espaparte.”’—A double launch took place at the 
Barrow shipyard of Messrs. Vickers-Armstrongs, Limited, 
on May 30, when the Portuguese submarines Golfinho and 
Espadarte left the stocks and entered the water. These 
two vessels constitute the 165th and 166th submarines 
to be launched from the Barrow yard. 
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LABOUR NOTES. 


Ar Geneva, on Thursday last week, the International 
Labour Conference decided, by 71 votes to 22, to refer 
the question of the 40-hours’ working week to a special 
committee, which will debate it on the basis of the replies 
to the questionnaire and the draft convention prepared 


by the Labour Office. 


delegates of twenty nations. On the following day, 
when the names of the members of the special committee 
were intimated, it was found that of the eighteen 
places allotted to employers, only one had been filled 


that of Italy, the country in which the proposal for a | 


40-hours’ week originated. According to the League 
correspondent of The Times, the British employers’ 
delegation feel strongly that in abstaining from the 
debate on the 40-hour week in the special committee 
they are acting in the best interests of British industry, 
workers and employers alike. They see no objection 
to individual industries adopting reduced hours where, 
for special reasons, they are possible, but they are 
convineed that the 40-hour week cannot be established 
internationally. There is no question of an employers’ 

strike.” It is purely a case of non-participation 
in a task which experience suggests to be of a futile 
character. 


In the course of his contribution to the general discus- 
sion on Thursday, Mr. Leggett, the senior British 
Government delegate, said that Britain had replied 
‘No” to the question whether it was practicable 
at the moment to have an international convention 
limiting the hours of work. Further, she had stated 
that she could have nothing to do with a convention 
which merely limited hours of work and afforded no 
protection for wages. The first factor taken into 
consideration in framing these replies had been the 
position of the British population. The convention 
would raise simultaneously the cost of production in 
every country, with the result that the position of 
the agricultural people of the world—the foundation 
of world prosperity—would be made worse. The 
replies in the Blue Book showed that there was practi- 
cally universal agreement that wages could receive 
no protection from any instrument drafted by the 
1.L.0. It would be impossible for the British Govern- 
ment to pass a law limiting the hours of work but leaving 
wages to be dealt with on a voluntary basis, The 
whole trade union movement of Great Britain would 
oppose such legislation. A convention based on the 
lines now proposed would have a merely artificial 
appearance of equality; those countries in which 
labour conditions were less favourable than in Great 
Britain would have still greater advantages than at 
present. 


A table reproduced in the weekly organ of the Inter- 
national Labour Office at Geneva gives some interesting 
figures relating to working hours in Germany. It 
summarises the results of the second monthly census 
of weekly hours worked by members of the General 
Association of Workers of the German Labour Front, 
and shows, among other things, that, of 4,587,123 
workers, 44-9 per cent. worked from 48 to 56 hours and 
39-8 per cent., 40 to 48 hours. Of 647,159 metal 
workers, 58-7 per cent. worked from 48 to 56 hours and 
25-7 per cent., 40 to 48 hours. 


Among the items set down for discussion at a meet- 
ing in London last week between the Engineering 
and Allied Employers’ National Federation and the 
Amalgamated Engineering Union, were proposals 
to amend the Provisions for Avoiding Disputes, In 
view, however, of the decision of the Union's National 
Committee to take a ballot for or against ending the 
Provisions, the employers naturally declined to discuss 
any suggested amendments. 


Writing in the thirty-fifth annual report of the 
General Federation of Trade Unions, Mr. W. A. 
Appleton, the secretary, says that since he last alluded 
to the falling-off in trade union membership, “ few 
of the unions, outside the general ones, show increased 
numbers, and aggregates, as these are stated in official 
publications, are again unsatisfactory.” In his 
opinion, it would be “ foolish to assume . . . that 
the position of the unions paying friendly benefits 
has not been prejudiced by State assumption of some 
of these responsibilities, as well as by the competition 
of the general unions.” ‘* These latter,” he proceeds, 
‘eschewing those friendly benefits, or having an appre- 
ciable percentage of members who, owing to the varia- 
bility of their employment, tend to form a migratory 
class, which rarely qualifies to receive all the advertised 
benefits, are enabled to quote comparatively high 
benefits for an attractively low contribution. If one 
compares the contributions of unions like the Cotton 


The minority included the | 
British Government representative and the employers’ | 





Spinners and the Iron Founders with those of the general 
unions, together with the benefits promised, the ten- 
dency to transfer becomes explainable, but it is neither 
fortunate nor healthy. It frequently results in situa- 
tions bordering on the ridiculous as, for example, 
when an official whose trade experience has been gained 
} as a painter’s labourer, or a bricklayer’s assistant, is 
sent to discuss technical questions arising in connection 
with iron-founding, coal-mining, weaving, either cotton 
or wool dyeing, or lace-making. In such situations, 
| lack of intimate knowledge is sure to invite mistakes, 
| and when these result in disadvantage to the operative, 
| he or she becomes a centre of disaffection, and not 
only criticises but is tempted to discontinue trade union 
mem bership.” 


During the twelve months which ended on March 31 
| last, the General Federation of Trade Unions received in 
contributions 27,878. 19s., and paid out in benefits 
| 2,6561. 17s. lld. At the same date, the number of 
| affiliated societies was 94, of which 63 were on the 
higher scale, 28 on the lower scale, and three on both 
scales. The membership on which contributions are 
based was 382,730, of whom 234,321 were on the 
| higher scale, 138,849 on the lower scale, and 9,560 on 
both scales. ‘ 


The Times correspondent at Berlin states that, 
according to official figures, the total number of regis- 
tered unemployed persons in Germany decreased by 
about 80,000 during May, and now stands at 2,525,000, 
against 5,039,000 at this time last year. It is claimed 
by the authorities that the decrease is the more note- 
worthy inasmuch as 100,000 persons lost their tem- 
porary employment during the month by the curtailment 
of relief works, without which, it is argued, the decrease 
would have been nearer 200,000. Of the 80,000 new 
jobs, 20,000 are stated to have been found in Berlin, 
where the labour offices have now succeeded in finding 
employment for 90 per cent. of the local “ old soldiers ” 
of the Nazi movement. It is hoped to find jobs for 
them all. 





At a meeting in London last week between the 
general managers of the four grouped railway companies 
and representatives of the National Union of Railway- 
men and the Railway Clerks’ Association, the question 
of negotiating machinery for the industry was again 
discussed. The companies’ representatives replied to 
the points raised by the trade unions at the earlier 
meeting. They intimated that, while they could not 
agree to withdraw the notice terminating the reference 
of questions to the central and national wages boards, 
they were desirous of agreeing on new machinery of 
negotiation. They made it clear that the proposals 
put forward from their side, as set out in the printed 
report of the special joint committee, were in no sense 
an ultimatum, and that they were prepared to continue 
the discussions either on those proposals or on any 
alternative. This assurance will be considered by the 
executive committees of the two unions, and it is 
anticipated that they will welcome the renewal of 
negotiations. The attitude of the Associated Society 
of Locomotive Engineers and Firemen is less certain, 
but it also is to be invited to share in the discussions. 


Commenting in the Railway Review on the accounts 
of the National Union of Railwaymen for 1933, Mr. 
Marchbanks, the general secretary, refers to the effect 
of the enforced earlier retirement of railwaymen on 
the finances of the disablement fund. For a number of 
years during and after the war this fund was able to 
meet the whole of the claims upon it from income 
derived from invested balances. In 1927 there was, 
he says, a change in the policy of the companies. It 
had been usual to allow men to remain in the service 
when over 70 years of age, but the practice in recent 
years has been to retire men between the ages of 60 
and 65. Thousands had been retired immediately on 
reaching their sixtieth birthday, although they were 
“hale and hearty.” As a consequence, the demands 
on the disablement fund last year amounted to 63,8741. 
in respect of 2,641 claims. In the three years 1924-5-6, 
the average annual expenditure was 20,6151., and the 
average number of claims, 743. The membership of 
this fund was about 116,000. Since the fund was 
established, 577,2991. has been paid in benefits to 
22,321 members. 


In view of the British legislation giving legal effect 
to Labour agreements in the Lancashire cotton manu- 
facturing industry, the provisions of a measure now 
before the Quebec Legislature are of interest. The Bill 
seeks to provide that any association of employees or 
employers, which is party to a collective labour agree- 
ment, may request the Lieutenant-Governor in Council 
to issue an Order declaring such agreement binding 











on all the employees and employers in the same occu- 
pation in the territory it covers. Such request must 
be made by a petition addressed to the Minister of 
Labour, who will cause notice thereof to be published 
and to whom objections may be addressed within 
thirty days thereafter. At the expiration of this period 
the Minister, if he deems that the provisions of the 
collective agreement have acquired a preponderant 
importance for the determination of conditions of 
labour in a trade or industry in the region for which 
it was entered into, may recommend the approval o! 
the petition to the Lieutenant-Governor in Counci! 
The Order in Council establishing such approval wii! 
come into force from and after its publication in th« 
Official Gazette. The provisions of a collective labou 
agreement made obligatory in this way would, in the 
region fixed, govern all individual labour contracts 
in connection with the trade or industry contemplated 
by the agreement. However, when they are to the 
advantage of the employed, the provisions of an 
individual labour contract would have effect unless 
they are expressly prohibited by the collective agree- 
ment. Every collective agreement liable to be made 
binding must take into account the economic zones of 
the Province in establishing labour conditions. 


The parties to a collective agreement made obligatory 
under the Bill must set up a joint committee to supervise 
the execution of the agreement. The Minister of 
Labour may appoint representatives, not exceeding 
two in number, to the joint committee to represent 
the employers and employees who are subject but not 
party to the provisions of a collective agreement. The 
joint committee would be entitled through its delegates 
to verify rates of wages and hours of work among 
employers covered by the collective agreement; it 
would also have power to exercise for the benefit of 
the employees covered by the agreement all rights of 
action arising out of the agreement without having to 
prove an assignment of claim from the persons con- 
cerned. The Bill also provides that a joint committee 
may set up a board of examiners to determine the 
qualifications of workers and apprentices covered by 
a collective agreement declared binding. If such a 
board is established only the workers and apprentices 
to whom it awards a certificate of competency will be 
entitled to exercise the civil claims which may appertain 
to them under the agreement. Unskilled workers are 
not required to secure a certificate of competency. 


The members of an association of employers will be 
exempted from the examination referred to if the 
association itself requires its members to undergo such 
an examination. The Lieutenant-Governor in Council 
may refuse to apply the provisions of the Bill to any 
industry liable in his opinion to suffer, through their 
enforcement, serious injury from the competition of 
foreign countries or other provinces. Nothing in the 
Bill may be taken as compelling an employer or an 
employee to become or not to become a member of 
an association of his industry or trade. Railway 
companies falling within the jurisdiction of the Federal 
Government are exempt from the provisions of the 
Bill. 


In the course of his address to the shareholders at 
the annual meeting of Boots’ Pure Drug Company, 
Lord Trent said that the question of the 40-hours’ 
week was a matter for industry itself rather than for 
politicians, for such adjustments depended on a variety 
of complicated conditions which differed widely not 
only as between industries, but even between one 
department and another in the same firm. To impose 
general regulations from outside, before possible effects 
had been tested, might result in chaos. Vague talk of 
a universal 40-hour week all over the world was indulged 
in only by theorists who could have not the remotest 
conception of actual conditions in industry. 


The French Government has approved a proposal 
submitted by the Minister of Labour to finance a 
comprehensive programme of public works out of the 
resources of the insurance funds. The effect will be, 
it is hoped, a considerable reduction of unemployment. 
Ways and means of carrying out the programme are 
still in course of investigation, but the Minister believes 
that it will be possible to obtain from the funds for 
the purpose contemplated, about 10,000 million francs 
in instalments spread over six years, at a rate of interest 
not exceeding the normal level. 








GRowTH OF THE AERIAL MariL.—Messrs. Imperial 
Airways, Limited, inform us that approximately 50,000 
letters leave London each week by the India Air Mail, 
while the weekly total to Africa is 30,000 and is increas 
ing rapidly. 
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PUBLIC WRITING-TELEGRAPH 
SERVICE. 


ALTHOUGH the telephone has become an instrument 
of every-day use in business, and its great convenience 
is taken as a matter of course, there are still many 
occasions on which, when it is desired to communicate 
say, urgent instructions or orders, the telegraph is 
used. There are many organisations which employ 
the telegraph service to a considerable extent in this 
way, quite apart from news agencies and newspaper 
houses, and the necessity for transmitting matter 
through a public telegraph office is frequently an 
inconvenience. This requirement has been eliminated 
by the writing-telegraph system which was set in 
operation by the German postal service, between 
Berlin and Hamburg, at the end of last year, 
and is intended to form the basis of a_ writing- 
telegraph service extending throughout Germany. 
Subscribers to the service are able to reproduce typed 
matter in the office of any other subscriber and are 
able to obtain immediate direct connection in the 
same way as is now possible with the telephone. The 
arrangement from the point of view of making con- 
nection is similar to an automatic telephone system, 
but it has the advantage that time is not lost in waiting 
for the person with whom it is desired to communicate 
to come to the instrument at the far end of the line. 
Messages can, indeed, be transmitted to an office 
after hours, when no one is in attendance, and will be 
available when the office opens the next morning. 

Each subscriber’s office contains a writing-telegraph 
instrument of the type shown in the annexed figure, 
and a small additional piece of switching apparatus. 
This carries a selecting dial, of the form familiar in 
connection with automatic telephony, and two keys 
marked “on” and “ off,’ respectively. To communi- 
cate with another subscriber, the ** on ” key is pressed. 
This makes connection with the central station, from 
which a current impulse is sent out which sets the 
writing-telegraph in a condition ready for operation. 
rhe appropriate number is then dialled in the usual 
way and the called subscriber’s instrument is immedi- 
itely connected-up ready to receive messages. The 
subscriber can then begin to transmit the 
message, but as it is desirable to ensure that no mistake 
has been made in dialling and that the correct con- 
nection has been obtained, a special key is provided on 
the writing telegraph which when it is depressed causes 
the connected instrument at the other end of the line 
automatically to transmit its number. This arrange- 
ment avoids the possibility of messages being trans- 
mitted to the wrong subscriber, with loss of time and 


calling 


If immediate personal attention is 


of fees. 
required from the called subscriber, a bell signal can 


waste 


|be set in operation in his office. When the trans- 
|mission is completed, the “ off” key on the switch- 
|ing apparatus is depressed and all connections are 
broken. 

The writing-telegraph is operated exactly like an 
| codinary typewriter and at normal typing speed, while 
|the transmitted message is reproduced on the trans- 
| mitting machine as a check and record. The depression 
jof any key sets in operation an electro-magnetic 
|arrangement which transmits the letter, figure or 
punctuation mark concerned in a combination of five 
|current impulses and pauses which form the basis of 
an international five-point alphabet. The transmission 
of any letter is preceded by the transmission of a 
starting current and follows an impulse. In this way 
| the spindles of the transmitting and receiving machines 
| are so controlled that they rotate in unison, so that the 
| transmitted letters are typed in similar arrangement 
|in each. The transmission of a letter or figure is 
| performed in about 0-1 second. A group of five 
selector bars, which have a series of saw-tooth notches, 
lis located below the keys of the transmitting machine. 
| Depression of a key transmits the starting current and 
at the same time displaces the selector bars in an 
|order, depending on the slope of the notches, which 
|corresponds with the particular letter being trans- 
| mitted. The spindle is at the same time set in rotation 
}and transmits, by means of grooved cams and contact 
| levers, the series of five current impulses and pauses, as 
| determined by the position of the selectors. 

The starting current and the five-figure letter impulses 
pass through the operating coil of an electro-magnet 
in both the transmitting and the receiving machines, 
Each of the electro-magnets first switches-in the 
receiving part of the machine and then, as its armature 
is attracted by a current impulse or falls during a 
| current interval, operates the five selector bars of the 
receiving apparatus, placing them in relative positions 
determined by the current impulses and intervals. 

|Immediately the bars are arranged the typing 
mechanism is released. 
to a plunger, the selector bars being situated below 
the plungers. 





the bar notches are in line for only one letter, allowing 
the plunger to pass through. As a consequence, the 
type lever associated with this plunger is depressed 
and the letter or figure corresponding is printed. In 
this way the message typed on the sending machine is 
reproduced on the distant machine, the divisions 





Each type lever is connected | 


The levers are depressed by the printing | 
mechanism, but after the receipt of the five impulses 
or intervals the arrangement of the bars is such that | 


| between the words and the arrangement of lines 
| appearing exactly as in the original. 
| The fees for the use of the system are arranged on 
a time-zone basis, the time of operation and the zone 
distance being automatically registered on the instru- 
ment. The rates are low, the charge for a six-minutes 
| connection between Berlin and Hamburg being 1-8 RM., 
| which may be compared with the same charge for a 
three-minutes’ telephone conversation. The further 
|charge for the writing-telegraph service is 0-6 RM. 
for every two minutes. These rates are reduced by 
a third if the apparatus is employed during the night 
|time. In six minutes it is possible to transmit 35 lines 
of normal typewritten matter, equivalent to, say, 
39 telegrams of 10 words each. The writing machines 
are manufactured by Messrs. Siemens-Schuckert, under 
the name Siemens-Hell Schreiber. 

In connection with this matter it is also of interest 
that Messrs. Siemens have introduced a form of their 
| Siemens-Hell machine for the transmission of telegraph 
messages by wireless, utilising the five-point alphabet. 
In general, wireless messages are now transmitted by 
|Morse and demand the employment of a skilled 
operator, but with the Siemens-Hell machine, which is 
| operated from a keyboard, messages may be trans- 
|mitted by almost anyone with comparatively little 
practice. It is only necessary to transmit the letters 
|evenly and at uniform speed. The receiving machine 
| prints the message and requires no attention, apart 
| from the insertion of new paper reels as necessary. 
Although this five-point transmission is no more 
independent of atmospheric disturbances than is Morse, 
|it is claimed that the receiving machine will print a 
readable message under conditions in which effective 
Morse transmission is impossible, a further point being 
| that messages transmitted on the five-point system 
cannot be picked-up by telephone and read by un- 
authorised persons. 








THE INSTITUTION OF GAS 


ENGINEERS. 


At the opening session of the annual meeting of the 
| Institution of Gas Engineers, held on Tuesday, June 5, 
at the Institution of Civil Engineers, Westminster, 
| Mr. Frank P. Tarratt, the president, occupied the chair, 
| and after the transaction of formal business, submitted 
| the annual report for adoption. This showed a member- 
ship of 1,494, and referred to the research work in 
progress, improvements in the education scheme and 
extensions in the facilities for carrying it out, and 
| co-operative work with other organisations, particularly 
in regard to the preparation of standard specifications. 

The H. E. Jones London Medal was then presented 
| to Mr. R. W. Hunter for his paper on “* The Coke Oven 
Plant at Beckton Gas Works,” and the Institution 
| Silver Medal to Mr. G. C. Pearson for his contribution 
|on ‘* Repairs to Reinforced Concrete by Cement Gun 
Methods,” while Mr. Philip Richbell received the 
Institution Bronze Medal for ‘‘ Some Notes on Distri- 
| bution.” 

Mr. Frank P. Tarratt, chief engineer of the Newcastle- 
upon-Tyne and Gateshead Gas Company, then read 
his presidential address. In this he gave a broad 
survey of the activities of the industry during the 
past year, referring to the steps taken to enable reduced 
rates to be charged to consumers of gas in bulk, and 
the progress made in the amalgamation of gas under- 
takings in the cause of economic manufacture and 
| distribution and for the utilisation of surplus coke oven 
| gas supplies. The work done by the South-Eastern 
| Gas Corporation, he held, indicated the significance of 
the benefits to be obtained by centralised control, 
| through the advantages secured by the purchase of 
materials in the best markets, and the standardisation 
of technical methods. He referred to the importance 
| of prosecuting research with vigour, on a scale hitherto 
| hardly visualised, to secure the highest efficiency in the 
| production and use of gas in meeting every form of 
| competition. The national importance of the industry 
| had been increased by the demonstration of the value 
of the use of compressed gas for motor vehicles and 
other purposes, and the increasing production of 
benzole at gas works, making the country less dependent 
on foreign supplies of oil. Improvements effected in 
refractory materials, as a direct result of research work, 
had considerably reduced the cost of the repair and 
maintenance of carbonising plant and had made possible 
an increase in the manufacturing capacity of the equip- 
ment. Similar activities in regard to appliances had 
resulted in the more economical working of all types 
of gas-heating devices. The hydrogenation of tar and 
creosote had now apparently been carried beyond the 
experimental stage. The corrosion of metal parts of 
| gas-using equipment was now known to be largely due 
to sulphur compounds, and efforts were being made to 
reduce them, Should the cost of complete removal 
| prove too great, it would be necessary to know the 
| extent of their action, in order to balance the costs of 
| purification against those of maintenance. Twelve 


































688 


materials had already been submitted to tests in this 
connection, but further experiments were necessary, 
with diminishing quantities of sulphur in the gas, to 
determine what were the best metals to use to obtain 
the greatest resistance to deterioration. On the basis 
of what had already been achieved in other spheres, 
it was not unreasonable to anticipate an early and 
complete solution of these troubles. 


BeNzoLe Recovery. 


A paper on “ Some Aspects of Benzole Recovery 
and Refining ” was then submitted by Messrs. 8. W. A. 
Wikner and Bernard Richardson. In the first part 
of this, the extraction efficiency of gas oil for the 
recovery of benzole from town’s gas was compared 
with that of creosote. During the European War, the 
stripping medium employed was usually coal-tar creo- 
sote, which possessed the serious drawback of containing 
a large percentage of naphthalene. This fact, combined 
with imperfect cooling, resulted in an increased content 
of naphthalene in the debenzolised gas and consequently 
gave rise to extensive naphthalene stoppages in all 
parts of the distribution system. Attempts to solve 
the problem by adding a proportion of blast-furnace 
creosote, containing no naphthalene, to the circulating 
oil, or by saturating the stripped gas at normal tem- 
perature with paraffin in specially designed carburettors, 
proved only partially successful, and the difficulty 
persisted until after the war, when benzole recovery 
was, in the majority of cases, discontinued. As an 
absorbent for benzole vapour, creosote was found to 
be quite satisfactory and was still extensively used with 
coke-oven gas, where the need for a gas free from 
naphthalene was not urgent, but in the gas industry it 
had been completely superseded by gas oil, which 
contains no naphthalene. The investigation by the 
authors of the paper showed that gas oil could be used 
for long periods in the circulating system, without the 
necessity for renewal and without the formation of 
sludges or emulsions. 

A straight coal gas manufactured in modern hori 
zontal retorts possessed a gross calorific value of from 
550 to 620 B.Th.U. per cubic foot, and the complete 
extraction of benzole hydrocarbon vapour resulted in 
a reduction of this by 30 to 35 B.Th.U. per cubic foot. 
Thus, benzole extraction alone would not suffice to 
reduce the calorific value to a declared quantity of 
500 B.Th.U. per cubic foot, and recourse had to be 
made to dilution with either carburetted water gas, 
producer gas or Mond gas. With continuous vertical 
retorts the gas quality was regulated by the degree of 
steaming practised, and the loss in calorific value 
attendant upon benzole recovery was compensated for 
by a decrease in the amount of steam admitted to the 
retorts. While it was possible to extract the bulk of 
the naphthalene from the gas during the process of 
scrubbing for benzole, complete elimination was never 
effected, owing to the relatively high temperature of 
the oil, and it was necessary to remove the residual 
quantities by treatment with fresh gas oil in a separate 
rotary scrubber. The spent oil from the latter, approxi- 
mately 30 gallons per million cubic feet of gas, was 
added to the wash oil system of the benzole plant to 
compensate for wastage. In this way a gas perfectly 
free from naphthalene vapour could be distributed 
throughout the year. It had been found that the 
efficiency of naphthalene recovery did not depend upon 
the length of time the oil remained in circulation, and 
the amount extracted per 100 cub. ft. was approxi- 
mately the same whether the wash oil employed was 
fresh, or had been in use for several months and con- 
sisted principally of constituents distilling above 300 
deg. «, 

One of the most beneficial results attendant upon 
benzole recovery was a reduction in the sulphur content 
of the gas, which was due to the extraction of a portion 
of the carbon disulphide, thiophene and mercaptans 
This reduction, at North Shields gas works, was of the 
order of 45 per cent. It seemed possible that the residue 
might be conveniently extracted in some form of active 
carbon filter, seeing that the gas contained but little 
benzole vapour and no naphthalene. The authors 
emphasised the need for the careful consideration of the 
oil cooling problem in benzole recovery, as a means of 
reducing the steam con wmption. The operation of the 
North Shields benzole plant showed that the average 
price received for the cri de benzole was 11d. per gallon, 
while the operating costs were 3- 96d. per gallon, giving 
an excess of receipts over expenditure of 7-O04d. per 
gallon. No attempt was, however, made to assess, in 
terms of money, the savings brought about by the 
reduction of the sulphur in the gas. The presence of 
even a small percentage of paraffin affected the value of 
the benzole to some extent, the material being unsuit- 
able, on account of its low specific gravity, for the 
manufacture of 90's benzole, 90's toluol, and other 
products to the Standard National Benzole Association 
Specifications, The inhibitor process for refining motor 
benzole had largely displaced the acid washing process 
throughout the country. 


vield of 5 per cent., and the cost of acid for washing 


It resulted in an increased | to maintain a positive furnace pressure, the difficulties 
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was reduced by 80 per cent., but this was in part 
counterbalanced by the of special treatment 
necessary to remove excess sulphur. There was no 
troublesome acid tar to handle, and the waste acid was 
clear enough to be used for other purposes, such as the 
extraction of pyridine from light tar oils. The paper 
concluded with an account of the methanol-soda process 
for the removal of carbon disulphide from benzole by 
chemical means. Though some particulars of costs 
were given, it was suggested that they could only be 
regarded as tentative until longer experience had been 
gained. The cost of removing sulphur from benzoles 
of low sulphur content was, however, shown to be re- 
duced by the application of the methanol process to the 
treatment of forerunnings, instead of to the whole of 
the benzole. Against this the cost of the separation 
of the forerunnings had to be set. Both methods had 
been tried and the treatment of the whole of the benzole 
was considered the more suitable of the two. 


cost 


Gas IN THE Street INpvustTRY. 

At the Tuesday afternoon session, an interesting con- 
tribution to the literature relating to the industrial use 
of town gas was made by the presentation by Dr. H. 
Alex Fells, of the Fuel Research Department of the 
Sheffield Gas Company, of a paper on “ The Use of 
Town Gas in the Steel Industry.” In the manufacture 
of steel, fuels played an important part in technical 
development, principally in re-heating and heat treat- 
ment. Solid fuels, liquid fuels and gases of every type, 
had, the author said, all been put to commercial use, 
and, in a few isolated instances, heating by electro- 
radiant, resistance, or induction methods was also 
finding favour. The most commonly used means were 
formerly coal and producer gas, and, in conjunction 
with their first costs, still found a great deal of favour 
by virtue of the familiarity due to long usage. Producer 
gas had been claimed to be, taking overall efficiency into 
account, the cheapest form of industrial fuel available. 
It was only in the largest works, where it could be 
economically applied to large-scale melting and reheat- 
ing, that the best value could be obtained from the 
capital cost of mechanical producer installations. The 
overall cost of producer gas, said to be of the order of 
2-Od. per therm, was claimed to be the determining 
factor in estimating the cost per therm of town gas for 
steel heating purposes, if its use was to become still 
greater. Pulverised fuel was liable to cause damage to 
the surface of steel. Liquid fuels had found favour 
as a result of considerations of price and the very high 
flame temperatures they made available, which were 
considered an advantage in forging practice. Electrical 
heating, by resistance and induction methods, in spite 
of its rapid strides recently, had a limited field of useful- 
ness, due to adverse economic factors. The features 
desired in a fuel for steel works’ use were that it must 
be capable of easy and complete combustion by simple 
and inexpensive methods, possible of control over a wide 
range of temperature, able to attain a desired tempera- 
ture quickly and be readily maintained at that value, 
be such as to permit maximum recuperation or regenera- 
tion of heat by salvage from waste products, the type 
of flame produced should allow suitable distribution of 
heat throughout a furnace working chamber, and the 
thermal efficiency in the furnace should be high. There 
were also certain secondary considerations, such as 
freedom from vagaries of supply, uniformity of quality 
and calorific value, small oncosts for handling, storage 
and removal of waste products, capability of use in 
any type of furnace, and small atmospheric pollution 
effects. These all had a definite bearing on the 
economic application. Initial cost still influenced use 
to an extent usually greater than all else. Where a 
gaseous fuel, such as town gas, was available for large- 
scale consumption at initial costs which were competi- 
tive on the thermal basis with others, its other valuable 
properties resulted in a large demand for it. Where 
controlled heat was required, town gas met the require- 
ments to an exceptional degree. 

One of the commoner types of billet-heating furnaces 
in use, employing town gas, was designed to preheat the 
billets progressively along the furnace. The heating 
chamber might be anything up to 60 ft. in length, with 
the burner equipment at the discharge end, the products 
of combustion passing along the entire length ofthe 
chambers. The billets were fed in by a pusher mechan- 
ism, or line roller gear, at a constant rate, depending 
upon their weight and size, the temperature required, 
and the output expected per hour from the rolling mill. 
In the latest types of billet-heating furnaces use was 
made of preheating the charge of the air by recupera- 


tion, and combustion was carried out in a& manner 
specially designed to afford atmospheric control. 
Where surface change might result to steel in the 


commoner forms of billet-heating furnaces, due to 
excessive temperatures at the discharge end causing 
burning, and to the inflow of air at furnace openings 
along the length through insufficient care being taken 
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could be overcome by using su.tably designed furnaces, 
incorporating the diffusion flame system of combust ior 

This was a process involving, in the first instance, in- 
complete combustion, followed finally by complet: 
combustion, at a point in the furnace where liability 
to surface damage to the steel was at a minimum owing 
to the low temperature. Only in the type of burner used 
and in its degree of control was any difference shown 
from the ordinary billet-heating furnace. The burner 
had a series of horizontal rows of gas orifices placed 
concentrically in air orifices, with a bottom row con- 
sisting only of gas orifices. The air was preheated by 
recuperation to a temperature causing its density to 
be the same as, or slightly less than, that of the gas 
used. Mixture of the air and gas took place principally 
by slow diffusion, and not by turbulent mixing, a 
process assisted by the similarity of the densities. The 
rate of diffusion was such that complete combustion 
resulted by the time the gases reached the cooler end 
of the furnace. The flame was not of such high 
calorific intensity as that produced by complete short- 
flame combustion, but it was capable of transmitting 
its heat at a higher rate, owing to its possession of 
greater radiating power than a non-luminous flame. 
This type of furnace had proved popular in the United 
States, and also in Germany, where heat-resisting 
metal recuperators were used in association with them, 
and burners of designs suitable for obtaining even greater 
control of distinct zone temperatures along the length 
had been adopted. 

Furnaces for the heating of billets for forging and 
drop-stamping were seldom of the continuous type. 
They were usually of the “ in-and-out ” design, because 
of the great variety of shapes and sizes of articles to be 
dealt with. They had to be efficient and capable of 
rapid temperature changes when desired. For repe 
tition work, where they could be run continuously for 
long periods, the use of recuperation was a great 
advantage. In forging, the temperature was so near 
to the fusion point of scale that lack of temperature 
control often resulted in burning the steel. The high 
flame temperature of oil, for this reason, mitigated 
against the use of that fuel for the purpose. There 
was still room for improvement in gas-fired forging 
furnaces, particularly with regard to prevention of the 
surface damage to the steel. Small furnaces incorporat- 
ing the diffusion flame principle and metallic recupera- 
tors, would assist largely in the wider application of 
town gas to the forging of small steel articles. In the 
case of heating furnaces for drop-stamping some of the 
finest equipment using town gas was available. 
Furnaces for such purposes usually had a brick heat 
regenerator or storage system. In this case, again, 
the highiy radiant type of flame, arranged so as not 
to be in direct contact with the steel undergoing treat- 
ment, assisted in obtaining rapid heat transference. In 
sheet heating with solid fuel the presence of black 
smoke in the heating chamber, to ensure the required 
finish of the sheet, was essential. This condition had 
been met successfully with town gas, by using an 
excess of gas to obtain very incomplete combustion 
at first to encourage the formation of carbon particles. 
The atmosphere was similar to that occurring in a 
coal-fired furnace, but the amount of free air was 
appreciably less. The products containing excess 
gas were further admixed with air outside the working 
chamber, and the heat produced made available to 
heat the hearth of the furnace, and raise the tempera- 
ture of the regenerator brickwork, and thus the air 
for combustion. This type of furnace could be used 
for special sheet steels demanding close control of 
temperature and furnace atmosphere. 

In annealing, the temperatures for ordinary steels 
were sufficiently high for damage to the surface of the 
metal to result, if oxidising gases were present. This 
might arise from two sources : scaling of the steel and 
removal of the carbon in the surface occurring simul- 
taneously. The latter feature, decarburisation, was 
more undesirable than simple scale. When steps were 
taken with solid fuel furnaces to prevent scaling they 
usually resulted in increased decarburisation. Con 
sequently box annealing, or close annealing, had to be 
used, with the steel articles packed with some material, 
such as charcoal, to prevent damage by free oxidising 
gases. Since the introduction of gas-fired annealing 
furnaces, many of these difficulties had been removed 
Standard types of open gas-furnaces were in daily use, 
where there was no need to pack the steel in expensive 
containers, and where the products of combusion con- 
tained no free air and allowed good commercial results 
to be obtained at competitive prices. 

In heat treatment for hardening, exact temperature 
control was very difficult with solid fuel furnaces, and 
only long experience enabled a satisfactory article to 
be obtained from solid-fuel furnaces. The ability 
of the eye to judge temperature-colour effects was now 
being replaced by the use of standard instruments, 1 
conjunction with furnaces fired with town gas under 
properly controlled conditions of combustion. With 
the larger sizes of furnace, the atmosphere could be 
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varied over wide limits, according to the type of steel 
and the temperature required for hardening. In 
certain instances, such as equipment for safety razor 
blade and small diameter wire manufacture, the use of 
a refractory, or heat-resisting, steel muffle, purged with 
raw gas, gave excellent results. The low temperature 
used, the short heating period, and the effect of the 
raw gas purge, resulted in a perfectly bright article, 
requiring no subsequent cleaning. For the many 
heat-treatment processes required in the manufacture 
of steel wire, such as annealing, normalising and 
pearlitising, gas-fired continuous tube or open type 
furnaces lent themselves admirably, principally because 
of the accurate control and grading of temperature 
possible. The heating by special methods of large 
gun-tubes, projectiles and armour plate, and for large 
crankshafts, was carried out successfully by applying 
town gas under precise conditions of temperature 
control. 

Tool heat-treatment furnaces provided very varied 
methods of using town gas for the production of 
controlled heat. The need for hardening only part of 
a tool or blade made demands upon furnace construc- 
tion and design which necessitated very careful working. 
These difficulties, coupled with the necessity of attention 
to temperature and atmosphere control, were such that 
the flexibility of town gas made its employment prefer- 
able to any other form of fuel. For many purposes, 
the use of indirect heating by means of salt baths and 
lead baths was admirable. 

Tests of furnaces over a large number of changes, 
with a great variety of work, showed that under works 
conditions the cost of heating by town gas was appre- 
ciably less than heating by oil, using gas at 1s. per 
thousand cubic feet, and oil at 58s. 6d. a ton. A gas- 
fired furnace could be raised to a temperature of 
850 deg. C. more rapidly than could a similar oil-fired 
furnace, and the cost of maintaining that temperature 
was slightly less with gas than with oil. 

Important as was high thermal efficiency, its eco- 
nomic value was much augmented by technical con- 
siderations of the physical and chemical conditions 
inside a furnace working chamber, and in certain 
instances thermal efficiency was only of secondary 
importance compared with the process advantages 
accruing from the appropriate use of the chemical 
properties of town gas and its products of combustion. 
When the two features could be combined the utmost 
practical requirements were obtained, but in a few 
cases thermal efficiency was sacrificed, almost to 
complete neglect, to obtain results which saved time, 
Jabour and material in subsequent treatment. This 
was especially true in steel works practice, as well as 
in the non-ferrous metal industries for certain processes. 
Since the foundation of the modern science of metal- 
lography and the knowledge of the internal structure 
of steels acquired by its aid, the art of heat treatment 
had become a process demanding precision. The need 
for the use of exact temperatures was early realised, 
and the use of gas-fired furnaces incorporating suitable 
control instruments had played a prominent part in 
the introduction and development of many of the 
modern steels and alloys, If town gas was to be used 
to the extent of which it was capable in steel treat- 
ment, temperature control apparatus was essential. 
The employment of town gas in furnaces enabled any 
type of atmosphere to be produced, suited to the work 
in hand. 

(Zo be continued.) 








THE ROBBLAK UNIVERSAL VICE. 


PRESENT-DAY designers are no longer handicapped 
as their predecessors were by having to avoid surfaces 
set at unusual, though convenient, angles, or having 
oblique holes, &c., because the tools and appliances 
of the time did not make for convenient handling. Such 
limitations have almost ceased to be, due to the greater 
flexibility of modern plant. A good example of a recent 
contribution is shown in the accompanying illustra- 
tions of a universal vice manufactured by Messrs. 
Roberts, Black and Company, Limited, Bridge-street, 
Manchester, 3. Though the appliance is known as the 
* Robblak,” universal tool-room vice and, in its smaller 
sizes, is employed largely in the tool-room for such 
work as die sinking, in its larger sizes it fills a useful 
function in the general workshop on such machines as 
horizontal boring machines, drilling machines, and so 
forth, where awkward work, for which it would not be 
economical to provide special jigs, &c., is to be handled. 
The illustrations show a medium size with jaws 5} in. 
wide and having a holding capacity of from 6 in. to 
2} in. The heavy machine size differs only in detail, 
but has jaws 10} in. wide with a holding capacity of 
from 12 in. to 4 in. 

The characteristic feature of the vice is that by the pro- 
vision of means of adjustment in three planes, the work 
can be set at any angle of a hemisphere with regard to 
the table of the machine. The three adjustments are 
best seen in Fig. 2, which shows all of them being made | 





use of. Movement in a horizontal plane, i.e., a plane 
parallel to the surface of a normal machine-tool table. 
is made by rotating the upper part on its base round the 
pivot seen between the two quadrants. Rotation 
through a full circle is provided, a dial fitted with a 
vernier scale giving 5-minute readings. Inclination 
to the horizontal is provided by a hinge, with a dial 
graduated in 5-minute divisions from zero to 90 degrees. 
The vice itself can be rotated through a full circle in any 
position of the hinged and pivoted part. The jaws 
are provided with means for operating at either end, 
so that one end at least will always be easily accessible. 
The dial for this movement is fitted with a vernier scale. 
In the large sizes the jaws close centrally, a right- and 
left-handed screw being used. The two rotating parts 
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are fitted with clamping screws. The hinged part is 
locked by tightening the hinge pin at one end, and 
further rigidity is secured by the two quadrants shown. 
The purpose of the eye-bolts seen at the right of Fig. 2 
will be clear from Fig. 1, which shows the vice arranged 
“* all square.” The base is secured to the machine table 
by bolts in the notches shown, and the bottom is grooved 
at 90 deg. so that tenon strips can be inserted in the 
table slots if further security is desired. 

The base portion of the vice is of semi-steel and the 
vice proper is of cast steel. The top of the moving jaw 
has, as will be evident from Fig. 1, a surface plate 
finish, so that, when a scribing block or height gauge is 
being used, the top of the part to be machined can be 
set parallel to the machine table. All the graduated 
scales are of stainless steel. The appliance is also made 
with an interchangeable flat plate instead of the vice. 
This can be supplied either with tapped holes or with 
tee slots, and either rectangular or circular. In the large 
machine size the rectangular plate is 18 in. by 24 in., 
and the circular plate is 19 in. in diameter. It will be 
clear that the plate is capable of the same three adjust- 
ments as the vice itself, and that this attachment 
extends the usefulness of the appliance by enabling 
work wider than the maximum opening of the vice 
jaws to be held for drilling, milling or boring at angles 
which would be otherwise difficult to arrange for. 
The work can be attached to the plate by any of the 
ordinary methods. 





THE MANUFACTURE OF FULL- 
FINISHED STEEL SHEETS.* 
By Eric R. Mort, B.Sc. 


Tue rapid growth of the automobile industry to its 
present dimensions has been of immense importance 
to manufacturers of steel sheets. Latterly, too, the 
metal-furniture trade has made some headway and its 
potential value should not be underestimated. These 
two industries absorb by far the greater part of the 
annual tonnage of full-finished sheets, and it is the 
intention in this paper to give some account of the 
methods adopted by sheet-makers to meet specifications 
that become increasingly difficult year after year. The 
strip-sheet mill is regarded as coming within the scope 
of the paper, as its product is now widely used in 
place of sheets as made by regular sheet-mill methods. 
The trend of automobile design, in so far as it affects 
sheet manufacturers, has been such as to make possible 
a decrease in the cost of fabrication coupled with a 
more pleasing appearance. Sharp corners in the coach- 
work have been almost entirely eliminated, and this 
has been facilitated by the capacity of the present-day 
sheet to take a deep draw in a high-speed press without 
fracture and without roughening of the surface. Parti- 
cularly in the case of the cheaper, mass-produced cars, 


|a thinner paint coat is applied than formerly, and 





surface defects which had hitherto passed unnoticed 
thus become incapable of disguise. 

These two factors, and others, have resulted in body- 
makers demanding a sheet, for the more difficult 
stampings, having the following characteristics :— 
(1) A high surface finish free from blemishes of any 
description ; (2) A fine, uniform, equi-axed grain struc- 
ture; (3) Truth to gauge and size; (4) Capacity to 
take the draw for which it is intended. Very often, too, 
the chemical analysis, hardness and ductility are speci- 
fied within certain limits. 

Regular Sheet Mills——The factors involved in the 
production of a hot-rolled sheet, up to 48 in. wide, of 
suitable quality and having the required characteristics 
are a good clean bar of uniform section ; good heat- 
ing practice with low rolling temperatures; removal 
of scale from the steel prior to rolling ; maintenance of 
a good roll surface; maintenance of correct roll con- 
tour; reduction of the steel in a uniform manner ; 
loose rolling of packs ; and pickling of “ breakdowns ” 
and use of charcoal dip. Both rimmed and killed steel 
are used for autiennblls body stock, but it is probably 
correct to say that rimmed steel gives better results, 
provided that care is taken to ensure a good rimming 
action in the moulds. 

The question of furnace design has received a great 
deal of attention in recent years, and the popularity of 
the continuous type is now well established, both here 
and in America. Uniform heating of bars and packs 
can certainly be effected in the old-time furnaces ; but 
only by a skilled operative, with intelligent manipu- 
lation of the material in the furnace and much arduous 
labour. The furnace atmosphere should be reducing 
in character in order to prevent excessive formation of 
scale. Bars and packs are well soaked at a low red 
heat ; packs appear almost black after the first pass on 
the finishing stage. 

Bars may be well brushed on both sides, and a steam 
blast employed to remove any loose scale or dirt prior 
to rolling. The steam blast only is used on packs, 
which may be opened up prior to every pass. Owing 
to their susceptibility to marking, rolls bearing a very 
mild chill are of very little use in rolling high-grade 
stock. The low temperature at which packs are rolled 
means that the steel is relatively hard, and, particularly 
if “ horns ” are formed, there is grave danger of causing 
marks on the roll which are transferred to succeeding 
packs. The chill hardness may therefore be specified 
as between 58 and 62 Scleroscope; this rises a few 
points in service. It is now general practice to dress 
rolls in a grinding machine, as a higher finish is imparted 
and a greater degree of accuracy is obtainable than by 
turning in the lathe. Attention has also been paid to 
the direction of rotation in the mill, and it has been 
demonstrated that results are better when rolls are 
rotated in a constant direction during their working life. 
The roll temperature is rarely allowed to rise above 
400 deg. C. max., while it is preferable to operate at a 
somewhat lower temperature. The working tempera- 
ture may be governed by means of a steam-air blower 
and the use of water on the necks or wobblers. 

At no stage in the rolling must the draught be exces- 
sive. This is distributed as uniformly as possible over 
the rolling operation, again with the double object of 
ensuring gauge uniformity and high surface finish. 
A maximum reduction of 25 per cent. in any pass is 
considered good practice. Working with a loose screw 
reduces the hazard of packs welding together, while a 
larger number of passes are necessary than would be the 
case were the pack tight-rolled. These two factors 








* Paper read before the Iron and Steel Institute, on 
Friday, June 1, 1934. Abridged. 
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have an important bearing on the surface finish. 


as regards gauge uniformity. 

Normal practice is to pickle either bars or “ break- 
downs.” 
quality of the bars, bar pickling is rarely, if ever, 
necessary, and “ pickle breakdown” practice may be 
regarded as standard. 
reheating for the final stage of rolling, the middle sheet 
of a pack of three is dipped in a charcoal solution. 
This assists in preventing the sheets of the pack from 
sticking together during the rolling, but should this 
take place the pack is opened up immediately, as 
another pass with the pack in this condition would 
aggravate the trouble considerably. 

Sheets Wider than 48 While sheets are being 
rolled in widths of up to 72 in. on 2-high jump mills, 
apparently with success, the use of a 3-high or Lauth- 
type mill for these wide sheets has supporters on both 
sides of the Atlantic. 
paratively recent application to the rolling of thin 
sheets, the process as practised by one of the largest 
sheet manufacturers in the United States will 
described. 
balanced roughing mill. Light bars are roughed down 
on a 2-high jump mill, and the procedure on a represen- 
tative order for sheets for motor-vehicle bodies would 
be as follows :—Bars are drawn from the pair furnace 
at a temperature of about 700 deg. C. and rolled in 
single and matched passes to about one-third of the 
finished length on the jump rougher. The “ break- 
downs’ are separated, rematched with the oxidised 
surfaces on the inside, and reheated in a continuous 
pack furnace. The next step is to roll the breakdowns 
to about two-thirds of the finished length in three to 
five passes on the 3-high mill, which is run in water 
continuously. The sheets are then separated, pickled, 
piled in threes, reheated and finished off in five passes 
on the 3-high mill, The treatment from this point 
may be the regular sheet-mill processing as previously 
outlined, or may involve the use of a backed-up cold 
mill, according to the equipment available. In either 
ease, great care is taken to ensure gauge uniformity 
in individual sheets and also similarity in shape of the 
“ breakdowns.”’ This is effected by good heating 
practice, control of the roll contour, spreading the 
reduction evenly over the three rolling stages and 
specially selecting and training the mill crews. 

Sheet for Motor-Vehicle Bodies.—The roll contour 
is regulated by a gas burner, by means of which heat 
may be applied to any part of the roll to bring about 
expansion. It is often found that the burner is in almost 
continual use when a mill is in good condition and roll- 
ing at a high rate—when, for example, production 
runs as high as 8 tons to 10 tons per hour. Many 
American cold-rolling mills are fitted with two screws 
per housing, which makes for better control of the 
pressure. 
more general application in sheet mills, although it is 
frequently met with in tin-plate mills in Great Britain. 
In order to minimise scratches on the sheet surface, a 
table covered with rubber or some other smooth 
material is placed in front of the mill, and the sheets 
are turned singly on to this table. Supervision is very 


in. 
» 


keen, and inspectors are often employed in addition to | 


the mill foreman, The practice at most plants is to 
dispense with the cold-rolling operation at this stage, 
as the added lustre imparted to the sheet would not 
survive the ensuing normalising and pickling. The 
other reason for cold-rolling—to bring about flatness 
should not apply here, as sheets usually leave the mill 
in good shape and, in addition, should be discharged 
flat from the normaliser. 

Normalising.—While British sheet manufacturers 
have claimed in the past that a sufficiently good grain 
structure is obtainable by double box-annealing, it is 
now generally conceded that normalising is absolutely 
necessary for material which must withstand success- 
fully the severe drawing operations imposed upon it 
by motor-car body-makers. The material must not 
only be capable of taking the draw without fracture, 
but must, in addition, exhibit no crazing or roughening 
of the surface. Crazing is unavoidable when large- 
grained stock is used, and there is always this danger in 
the use of double box-annealed sheets. So much has 
appeared in print during the past four or five years 
relating to the design and operation of normalising 
furnaces that it is only necessary to enumerate the 
points on which the various furnaces differ, and to 
make brief mention of one or two matters bearing on 
operation, 

Che length and width of the heating zone are deter- 
mined by the tonnage of steel that the furnace is de- 
signed to treat and by the number of “ streams.” 


heat is absorbed by the steel, so there can be but little | 
controversy on this point where the methods of firing | 
are comparable. The length of the cooling zone, how- 


ever, is something about which agreement has not been 


The 
finishing stage is carried out, with as few sheets to the 
pack as is practicable, in order to obtain the best results 


In the United States, owing to the superlative 


Following pickling and prior to 


Since this method is of com- | 


be | 
Heavy bars are broken down on a 2-high | 


This feature should, perhaps, become of | 


ow | 
These dimensions are governed by the rate at which | has to take a severe draw. 


| reached even yet. For furnaces of the same nominal 
| rating the length may vary considerably, while different 
provisions for cooling are made by different builders. 
| Some authorities contend that a long cooling zone 
| represents capital locked up and gives an inadequate 
| the cooling zone must be such as to enable the material 
| to be discharged below the free-scaling temperature. 
| With regard to the fuel used, this may be natural 
| gas, coke-oven gas, producer gas, or oil, but whatever 
| the medium employed its cleanliness must be assured. 
Some operators state that the use of producer gas is 
| undesirable on account of the deposits of soot and tar 
| when operating with a reducing flame, but this objection 
| disappears when cleaned gas is utilised. With oil, 
| considerable care must be exercised so that the oil is 
| 
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finely atomised and does not deposit drops on the sheets 
| as they pass through the furnace. The burner nozzles 
must be periodically inspected and kept clean and a 
| steady supply of oil to the burner assured, otherwise 
steam or air—depending on which is used as an atomis- 
| ing agent—will be blown into the furnace. The furnace 
| atmosphere should be as reducing as possible in charac- 
| ter, so that, at worst, only a light scale, easily removed 
by pickling, is formed on the sheets. 

Pickling, Scrubbing and Drying.—In sheet pickling 
great care is taken to prevent undue buckling of the 
| sheet edges and any scratching of the surface. With 
| regard to the actual pickling, it will suffice to say that 
| normal practice is followed, but that over-pickling is 
| avoided as it tends to give an open surface to the sheet ; 
| restrainers are everywhere used here and in the United 
| States with excellent results. On leaving the pickler, 
| the sheets are placed in a water tank prior to scrubbing 
jand drying; frequently $ per cent. of sulphuric acid 
|} is added to this tank, and this aids in the production 
pof a nice, white surface. The design of scrubbing and 
| drying machines is now fairly weil standardised, but 


| return on the investment; others, that the length of 


be effective. Charge weights may be as high as 20 tons, 
but usually run about 10 tons. After drawing from the 
furnace, the pots are allowed to stand for 48 hours before 
the covers are removed, while if, as is usual with sheets 
for motor-vehicle bodies, the charges are deoxidised, 
gas (natural, coke-oven or producer) is run through the 
pots for about 60 hours, or until the temperature has 
fallen sufficiently to avoid scale formation or discolora- 
tion of the sheets. Some operators allow the gas to 
burn at an exit tube while deoxidising is in progress, 
the flame being some 2 ft. in length, while others make 
no provision for exit, but allow the gas to seep through 
the sand seal. 

Despite all precautions it is sometimes found that 
sheets have a blue edge, the extent of which varies from 
} in. to several inches. This condition has been en- 
countered without any warning whatever after a trouble- 
free period, and has as suddenly disappeared without 
any change having been made in the practice. One 
plant using cleaned producer gas for deoxidising has 
found that the sheets in one pot out of perhaps a dozen 
connected to the same gas line will have a blue edge, 
while the remainder are perfectly clear. This seems to 
indicate that the heating conditions have some bearing 
on the problem, but there is room for research so that a 
standard procedure may be adopted that will give 
consistently good results. The discovery of blue edges 
on sheets wanted for rush delivery causes a great deal 
of inconvenience. 

There is no doubt that batch annealing furnaces are 
more satisfactory than the continuous type. They are 
more expensive to operate, perhaps, but when high- 
quality sheets are being manufactured close control on 
each and every charge must be maintained, and this is 
not possible in continuous furnaces. In the batch type 
every charge receives individual attention, and the 
furnace is operated so as to give optimum results on the 
particular grade of material being annealed. Best 
results can only be expected from continuous furnaces 
when, first, the charge weight is kept at a fairly constant 
figure, and, secondly, when the size and gauge of the 
sheets making up the charge are fairly uniform. The 
material after box-annealing should have small, uniform 
equi-axed grains with a good carbide condition, no grain- 
growth that would adversely affect the drawing quali- 
ties, and a surface free from scale (if deoxidised). In 
addition, the sheets should be reasonably flat. 

Cold-Rolling and/or Levelling—The box-annealing 
operation but slightly impairs the high surface finish 
imparted to the sheet by the previous cold-rolling, 
and one pass in polished cold rolls will easily restore 
this. This one pass is also used for levelling, but it may 
be necessary to effect this by means of a pass through 
a roller leveller if the stock is intended for extra special 
deep-drawing. Should the sheets be required to be dead 
flat they are processed in the patent flattener. Apart 
from restoring the surface finish and levelling the sheet, 
the cold-roll pass is also beneficial in preventing the 





' | formation of stretcher strains, but only if the stock is 


| pressed within a certain period of time. If sheets are 
kept about the body-maker’s plant beyond this period 
| they are liable to develop stretcher strains on pressing 
| unless given a pass in a roller leveller immediately 
beforehand. This levelling does not produce anything 
like the hardening effect brought about by a cold-roll 
pass, but seems to improve the cold plasticity of the 
sheet and render it more suitable for a severe drawing 
operation. 

Wide-Strip Mills and Their Product.—There are 
three general lines of construction of a wide-strip 
mill for hot-rolling, namely, (1) a universal roughing 
mill with a continuous finishing train ; (2) a continuous 
mill throughout ; (3) a new development, the Steckel 
hot mill, in which roughing and finishing may be done 
on a single four-high stand. The Butler, Pa., plant of 
the American Rolling Mill Company is an example of 
the first, while the second has been adopted by a 
number of companies, the Weirton Steel Company, 
Republic Steel Corporation and the United States Steel 
Corporation at Gary, to mention a few. No Steckel 
hot mills have yet been built, but a number of licences 
have been issued to operate these mills and an 
installation may be made in the near future. 

One of the most recent installations for strip rolling 
is that of the Inland Steel Company of Chicago. This 





| ineclividual operators have their own ideas as to details. 
| In one American plant the exit rolls are covered with | 
| rubber, and hot air is blown on to the sheet as it is | 
conveyed away ; another machine sprays hot water on | 
| both sides of the sheet before it passes through the exit 
rolls, which are covered with a good-grade flannel. | 
| Both machines give excellent results, the sheets leaving | 
| them absolutely white and dry. 

Bozr-annealing. — Box - annealing necessary to | 
remove the effects of the cold-rolling when the material | 
This will be a low-tempera- 
ture, or “‘ white,’ anneal, as the amount of deformation 
produced by the cold-rolling is very slight and most of 
the hot-rolling strains have been corrected in the 
normaliser, so a temperature of about 700 deg. C. will 


is 











plant is a combination of systems Nos. | and 2, and a 
brief description of the salient features of the mill may 
be of interest. It consists of 10 four-high stands in 
tandem fed by three oil-fired slab furnaces, each 
capable of heating 50 tons of slabs per hour. The first 
stand is arranged for cross-rolling and has 36-in. and 
49-in. by 96-in. rolls. The second, third and fourth 
are stands of the four-high universal type, with 25-in. 
and 49-in. by 77-in. rolls, and edging rolls on the 
entry side; this constitutes the roughing train. The 
six finishing stands are also four-high, having 244-in. 
and 49-in. by 77-in. rolls. All stands are equipped with 
roller bearings and forced-feed lubrication. 

Two scale-breakers are included, one in front of No. | 
stand and another in front of No. 5 (the first finishing) 
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stand, while two 1,000-lb. pressure hydraulic pumps | certain liberties can be taken with safety and a satis- | wound after having been rolled to a sufficient thinness. 


deliver water for scale removal. 


The strip is conveyed | factory sheet produced. 


It is certain that a large 


| Auxiliary equipment included two sets of pinch rolls 


away from the final stand on a run-out table 340 ft.| proportion of strip for these common markets leaves | for directing the strip into the 4-high stand, a scale- 
long, with individual-drive rollers giving speeds of | the mill with large grains at the surface and possibly not | breaker, consisting of steel brushes rotating at high 
345 ft. to 1,380 ft. per minute. Located at the end| too good a carbide condition, as shown in Fig. 1.|speed, and hydraulic water sprays. Modifications 
of this table are two 66-in. hot-strip coilers, which deliver | For extra-special deep-drawing jobs the most desirable | will include an increase in the power of the drive from 
the coils on to a conveyor leading, by way of a tunnel, to | structure consists of small, uniform ferrite grains with | 2,000 h.p. to 3,500 h.p. for a 48-in. mill, giving rolling 
the pickle house of the cold-strip department. The mill | as fine a carbide condition as possible, as in Fig. 2, and | speeds of 600 ft. to 900 ft. per minute, and a decrease 


is rated at 100 tons per hour of No. 16 gauge 48-in.| to obtain this necessitates finishing at a temperature | in the size of the pinch-roll motors to 50 h.p. 


In the 


wide strip, and can roll plate up to 69 in. wide and | of about 1,350 deg. F. (732 deg. C.), depending on the | experimental mill the latter were of 150 h.p., and the 
| gauge. The strip might be held on the bed until black | whole unit was of massive construction, the original 


# in. to 4 in. in thickness. 


In rolling hot strip there are three main considera-| before coiling ; 


this inhibits possible grain-growth 


intention having been to exert a heavy pull on the 


tions: First, uniformity of gauge; secondly, surface | in the surface metal, which might be critically strained | material through the pinch rolls; but this was found to 


finish; thirdly, hardness and microstructure. 


In| on account of the low finishing temperature. 








Fic. 3. ExPERIMENTAL STECKEL Hot-Ro.iiinec MILL. 


tandem mills the back end of the strip is always at 
a lower temperature than the material preceding 
it, although the extreme front end is also cold. The 
difference in temperature means a difference in ductility, 
and, even in the best practice, variations up to 0-004 to 
0-006 in. are found from the front to the back end of 
the coil, and this figure may be exceeded in some of 
the older plants. The variation from middle to edge 
should not be greater than 0-001 in., and is usually 
confined to this in good practice. The uniformity 
of gauge, therefore, given good mill conditions, will 
depend on the initial temperature of the slab, the rolling 
speed and on the length and thickness of the finished 
strip. Slab weights vary from 2,000 lb. up, and slabs 
are usually heated to a temperature between 2,000 deg. 
F. and 2,200 deg. F. (1,093 deg. C. to 1,204 deg. C.) 
in semi-continuous furnaces fired by oil, natural or coke- 
oven gas. The slabs, propelled by a hydraulic pusher, 
travel in the furnace on water-cooled skids. 








strained strip were coiled hot, grain-growth might 
occur from the self-anneal, unless sprayed with water 
during the coiling operation, as is done at some plants. 

In order to give some idea of the physical properties 





of hot strip, average test results on various gauges 
rolled in one mill are given in Table I. 

The physical properties will vary with the finishing 
temperature, which becomes higher as the gauge 











TABLE I. 
Erichsen. | Yield Point. Tensile | Elongation. 
Gauge. Carbon. Rockwell -_ > Strength. | 
In. Per cent. Hardness. | Per cent. 

| Draw. Standard. Lb. per square inch. 

| | 

anf | 
0-049 0-05 B-70 11-10 10-95 | 47,560 56,000 20 
0-065 | 0-05 B-70 | 12-00 11-40 46,000 55,000 30 
0-078 0-05 B-67 12-50 | 12-20 | 45,000 54,000 25 
0-109 0-05 B-60 14-20 } 13-80 } 40,000 } 49,000 32 
0-187 0-04 B-50 - 31,000 50,000 | 30 

| 





It is held by some operators that ordinary rimmed 
mild steel having an approximate analysis of :— 


C. per cent. 
0.06 


P. per cent. 
0.008 


8. per cent. 


Mn. per cent. 
0.40 0.025 


should leave the hot-mill with a Rockwell hardness 
of B 50 or lower for the heavier gauges—this being 
increased some 5 points to 10 points for the lighter 
gauges—and a small uniform grain-size. These two 
properties depend on the finishing temperature, that 
is, that temperature at which the last serious deforma- 
tion of the steel takes place. Also dependent on the 
finishing temperature to a large extent is the degree of 
surface finish, which, generally speaking, improves as 
the finishing temperature becomes lower. 

For the more common grades of black and galvanised 
sheets, much less attention is paid to the structure 
of the hot-rolled band, because it has been found that 











rolled becomes heavier. The variation between coils 
of the same analysis may be quite appreciable, depend- 
ing on the initial temperature, the specification, the 
finishing temperature, and the location of the test- 
piece in the coil. Extreme ends of coils will exhibit 
very different properties from those of the material 
30 ft. to 40 ft. from the end, owing to the temperature 
gradient. 


During the past two or three years, experiments | 


have been in progress with a hot-rolling mill, based 
on the design of the Steckel cold-rolling mill. This 
experimental assembly was situated at the Brier Hill 
plate mill of the Youngstown Sheet and Tube Company 
and operated by the Cold Metal Process Company. It is 
shown in Fig. 3. Essentially, the mill consisted of a 
single 4-high stand with a holding furnace on either 
side. Mounted inside each furnace was a _nickel- 
chromium reeler, or coiler, upon which the strip was 


If this 


be impracticable. A set of edging rolls will be included 
|so as to hold any desired width of product and also 
‘to break up the initial furnace scale, while the water 
| pressure will also be increased from 400 lb. per square 
| inch. 
| Some trouble was experienced with rolled-in scale, 
|but this was due to the fact that the slab furnaces 
| were situated 800 ft. away, and slabs were run down 
|to the mill approach table by a crane, allowing consi- 
|derable scale to form. This scale was not effectually 
|removed by the existing equipment. This question 
|of scale-breaking cannot be over-emphasised. In 
‘tandem mills, sometimes one, but often two, 2-high 
| scale-breakers are included in the train. These consist 
|of a pair of roughened rolls, which break up the scale 
| very effectively, and high-pressure water jets on the 
|exit side. Of late there has been a tendency to increase 
|the water pressure; one plant, after having increased 
this from 400 Ib. to 700 lb., was contemplating a 
| further step-up to 1,100 Ib. per square inch. 
| An interesting feature of the holding furnaces is that 
the burners are so arranged that the edges of the strip 
|are hotter than the remainder; this has the effect 
|of preserving the edge and also preventing undue 
cutting into the rolls. 
| Some results obtained with the experimental plant are 
as follows: Slabs, 4 in. thick by 20 in. wide by 108 in. 
|long and weighing about 2,500 lb., were heated to a 
temperature of 2,100 deg. to 2,200 deg. F. (1,150 deg. 
| to 1,204 deg. C.) and given eleven passes back and forth 
|through the mill. After the eleventh pass the piece 
| was about § in. thick, and was directed on the coiler 
| housed in the holding furnace by the set of dogs and 
| maintained at 1,600 deg. F. (871 deg. C.). It was then 
|given five finishing passes, being alternately coiled 
and uncoiled in the two holding furnaces to the end 
lof the fifteenth pass. Only one pair of pinch rolls 
| operated at one time, that on the delivery side, which 
| ensured that excessive tension was not put on the piece. 
| After the sixteenth pass, the strip, 400 ft. long by 
|20 in. wide and 0-109 in. thick, was conveyed by a 
run-out table to a reeler and wound into a coil. 

The lightest strip rolled was 0-083 in. thick, but 
|it is felt that 0-062 in. is well within the capacity 
of the mill. No great attention was paid to uniformity 
| of gauge, as interest was centred mainly on difficulties 
| encountered on the mechanical and electrical equipment 
| but with correct dressing of rolls, &c., the indications 
|are that the results should be good. The variation 
}in thickness in the strip rolled in the mill was very 
| satisfactory, although the work rolls used had given 
|several years intermittent service and were rarely 
| ground for the experimental rollings. 
| As previously mentioned, there are three main 
| considerations in the rolling of hot strip, and a com- 
| parison of tandem mills and the Steckel mill may now 
|be made relative to these points. With regard to 
| gauge uniformity, theoretically the Steckel mill should 
| be able to produce a coil superior to that rolled on the 
tandem mill, owing to the temperature differential 
| existing between the two ends of the piece in the latter 
process. Passing to surface finish, it is claimed that, 
|on account of the manner in which the piece is coiled 
in the holding furnace, as indicated in Fig. 4, secon- 
dary scale falls off in a continuous stream. This 
| bending of the steel loosens the scale, and water sprays 
|remove that which does not readily fall off; tandem 
|mills place reliance solely on water sprays in the 
| finishing passes. 
| It might be felt that a better surface finish would be 
| possible were the preliminary roughing done on a 2-high 
| plate mill, as roughing a 4-in. or 6-in, slab would cause 
| considerable wear of the roll surface, but the company 
| maintains that this is quite unnecessary, the indications 
| being that it would be an unjustifiable expense on the 
|seore of surface finish alone. If larger outputs were 
| desired, however, the plate mill scheme would make pos- 
sible a 35 per cent. increase in production and would then 
be entitled to consideration. Normally, roll changing 
would be done after about six hours’ work—the mill 
producing at the rate of 10 tons per hour per foot of 
width ; with a special rig this would take up very 
little time. There can be little doubt that the Steckel 
mill would give greater control over the hardness 
and microstructure than is possible on a tandem mill. 
| Some operators state that strip for cold-rolling should 
| have a hardness of Rockwell B-50 to B-55 maximum ; 
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this is not absolutely necessary, as some plants produce 
strip that is consistently harder than this by 8 to 12 
points and obtain satisfactory results. The Steckel 
mill, however, has rolled strip as soft as B-30, while 
B-50 to B-55 is easily attainable, and this is eminently 
suitable for drastic cold-rolling. Since the micro- 
structure is dependent on the finishing temperature, 
and this determining factor is under absolute control, 
a fine-grained strip may be produced. The application 
of the method to the rolling of alloy steels and other 
materials having critical forging temperatures becomes 
apparent. 

That this method is exciting some interest in the 
United States is evidenced by the issue of licences to, 
among others, the Follansbee Brothers of Pittsburgh, 
the National Steel Corporation, the Allegheny Steel 
Company and the Inland Steel Company, to operate 
either hot or cold mills or both. But until an installa- 
tion has actually been erected, and operated on a 
production basis, there is liable to be considerable 
scepticism. This is based on a fear that the secondary 
scale formed in the holding furnace will be rolled into 
the steel, while doubts are also expressed regarding 
the ability of the nickel-chromium reel to stand up to 
the job. The latest development in the United 
States is to roll strips, 0-187 in, thick, as wide as the 
mill can roll and up to 150 ft. in length on a universal 
mill, aiming to finish at a temperature high enough to 
give a Rockwell hardness of B-50. These strips are 
then pickled and cold-rolled on a single-stand reversing 
4-high mill. A further development consists in taking 
two or three of these universal-mill plates or strips and 
shearing, butt-welding, grinding, pickling and coiling 
them ready for the cold mill. Coils weighing up to 
10,000 Ib. are contemplated by this method; this 
is twice the weight that can be rolled, and three times 
the coil weight ordinarily rolled on strip mills. This 
system certainly has possibilities where capital outlay 
is a factor. 

(To be continued ) 








JINITED STATES NATIONAL 
MUSEUM. 


Tue annual report of the United States National 
Museum for the year ending June 30, 1933, contains 
items which unfortunately only too faithfully reflect 
the serious economic crisis through which the country 
has been passing. The sums for salaries, for printing 
and binding, and for appropriations were all reduced, 
and the total number of visitors during 1932-33 was 


202,672 less than the preceding year. In view of 
the important activities of the museum, we trust 
that more prosperous times are in store. The museum 


includes departments of anthropology, biology, geology, 
arts and industries and history, the scope of that of 
arts and industries corresponding somewhat to the field 
covered by our Science Museum. The director of this 
division for some years was Mr. W. de C. Ravenel, but 
on his retirement in 1932, Mr. Carl W. Mitman was 
appointed to succeed him with the title of head curator, 
bringing the department into line with the natural 
history sections. In spite of the decrease in funds 
available, the work of the museum has been carried on 
vigorously, and in Mr. Mitman’s report on his section 
of the new 


are notes on many acquisitions. Among 
these we note the gondola of the Pilgrim, the first 
dirigible designed for inflation with helium, several 
aircraft engines and aeroplane models, the engine 
built for the first Stanley steam automobile, three 


models of English locomotives, several early Edison 
incandescent lamps, two Edison phonographs, and the 
Herchelian reflecting telescope made by Amasa Hol. 
comb about 1835, an instrument which was of much 
interest to the members of the Franklin Institute. 
Other additions of interest have made to the 
collections of textiles, chemistry, foods, agricultural 
implements, and the graphic arts. Many individuals 
and industrial organisations made use of the collections 
during the year, and assistance was given to various 
government departments. Under Mr. Mitman’s 
charge now there are no fewer than 115,467 specimens. 
For the museum as a whole, for heat, power and light, 
3,297 tons of coal were purchased, while the refrigerat- 
ing plant for the supply of ice daring the year, operated 
for 4,058 hours, and produced 413-9 tons of ice. 


been 








Launcen or H.M.S. Destroyer “ Exrress.’’-—H.M.S 
Express, the 42nd destroyer built by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, was launched 
from their Wallsend shipyard on May 29. She is a sister 
ship of H.M.S. Esk, which is nearing completion at 
Wallsend. Both vessels were laid down under the 1931 
Naval Programme, but their construction was delayed 
by reason of national economy. The Express has a dis- 
—— of about 1,400 tons. She will be propelled 
yy geared turbines of 36,000 s.h.p., driving twin screws 
These, together with the oil-fired water-tube boilers have 
been constructed by Messrs. The Wallsend Shipping and 
Engineering Company, Limited. In accordance with the 
firm’s usual practice the ship was launched with the 
boilers, main and auxiliary engines, masts, funnels, gun 
seatings and torpedo-tabe race in place 








AUTOMATIC DUMPING WAGON. 


THE wagon shown in the accompanying illustrations 
is an adaptation of the useful automatic tipping skip ; 
described in ENGINEERING, vol. cxxxvi, page 230 (1933), 
White and Sons, Railway 
will be remembered | 
that this skip has the bottom formed in the shape of an 
inverted Vee, and that hinged doors at the sides permit 
of complete discharge without tipping or other manipu- 
lation, the doors being automatically opened by a 
trigger as it makes contact with the ground, spoil heap, 
Messrs. | 
White have retained the general features of the skip | 
design in the wagon, which consists of a double hopper 
mounted upon a chassis provided with rail wheels for 
The end view given in 


and made by Messrs. R. 


Engineering Works, Widnes. It 


&c., on which the material is to be deposited. 


use on narrow-gauge lines. 
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Fig. 1 shows the wagon fully loaded, the doors being 
locked in the closed position by a lever engaging with 
a notch in the door cam and connected with the trigger 
gear. 

The trigger gear is actuated by a lever furnished with 
a roller at its free end, which, when the doors are 
closed, hangs down the centre of the frame clear of the 
rail sleepers, &c. Between two of the rail sleepers is 
bolted a curved ramp with which the roller comes in 
contact as the wagon is traversed over it. The resultant 
elevation of the roller end of the lever pulls down the cam 


lever, and the side doors swing open to the position | 
shown in Fig. 2, the contents of the wagon being then | 


automatically discharged on each side of the rails. 
The ramp is clearly seen in Fig. 2, and can be so arranged 
that the wagon is emptied while standing, immediately 
after engaging with the ramp, or it can be discharged 
while travelling. The former method is suitable for 


a lay-out in which the empty wagon is returned to its | 
loading point by the same route as it came, while the | 


latter enables work to be speeded up by means of a 
loop line on which the wagons travel in one direction 
only. The ramp is easily removed to another point 
when the fill or dump in its vicinity has been com- 
pleted. The side discharge keeps the rails clear. The 
doors are closed and locked at the loading point by 
means of the hand lever seen in Fig. 1. It will be 
observed that the wagon is fitted with eye lugs and 
shackles at the top corners, so that it can be handled 
by a crane when required. 


CATALOGUES. 


Taper Roller Bearings.—The dimensions and prices of 
SKF taper roller bearings are given in a list sent by 
Messrs. The Skefko Ball Bearing Company, Limited, 
Luton, Beds. 

X-Rays.—Messrs. Cuthbert Andrews, 47, Red Lion- 
street, High Holborn, London, W.C.1, have sent a copy 
of their catalogue, dealing with appliances relating to 
X-rays and their utilisation. 


Alternators.—Particulars, capacities, and dimensions of 
salient-pole alternators and synchronous motors, are 
iven in a publication received from Messrs. The Brush 
tlectrical Engineering Co., Ltd., of Loughborough. 


Small Diesel Engines.—Messrz:. Peter Brotherhood 
| Limited, of Peterborough, deal with the British Junkers 
| high-speed, opposed-piston, Diesel engines, made in 
sizes of 8 h.p. to 36 h.p., in a recently-issued, informative 
catalogue. 

Weighbridges.—-Messrs. Whessoe Foundry and Engin- 
eering Company, Limited, of Darlington, make weigh- 
bridges for all purposes, and a folder they have issued 
illustrates many examples, and gives dimensions of 
certain types. 

Lathe Tools.—Messrs. Hadfields Limited, of East 
Hecla and Hecla Works, Sheffield, have sent us a folding 
card, showing the forms and sizes of turning tools tipped 
with high-speed tool steel. This will prove of great value 
in ordering to meet specific requirements. 


Welding Rods.—A booklet on the welding of cast-iron, 
with Ferro-Silicon, Super-Silicon and Sifbronze welding 
rods, has been received from Messrs. Suffolk Iron Foundry 
(1920) Limited, of Stowmarket, Suffolk. It contains 
many illustrations of exceptional examples of repair 
work. 





Repulsion Start Induction Motors.—Messrs. ASEA 
Electric, Limited, of 5, Chancery-lane, London, W.C.2, 
have sent us a folder dealing with the special features 
of their Century repulsion start induction motors. 
They are made in sizes from } h.p. to 40 h.p., and for 
all frequencies. 

“Heating Resistances.—Silit material, a mixture of 
earbide and silicon, manufactured in rods and tubes, 
for use in the heating elements of furnaces, is dealt with 
in a 50-page booklet received from Messrs. The Electrical 
| Equipment and Carbon Company, Limited, of 107-111, 
| New Oxford-street, London, W 1. 


Limited, of Coventry, have issued a descriptive catalogue 

dealing with the special features of design and construc- 
| tion of Monforts Automatics. These are designed to be 
| suitable for the use of modern high-speed steels and 
| cutting alloys, up to their limiting capacities. 


Automatic Machine Tools.—Messrs. A. C. Wickman, 


Air Compressors and Boiler-House Equipment.—Pub- 
lications received from Messrs. C. A. Parsons and Com- 
pany, Limited, Heaton Works, Newcastle-upon-Tyne, 6, 
deal with the special features of their designs of turbo- 
air compressors and their gauge projectors, for use in 
modern power stations with large boilers. 


Electric Resistance Alloys.—The properties of the 

| standardised alloys, Pyromic and Calomic, which are 

products of the electric induction furnace, are described, 

with much useful data, in a catalogue on Telcon Metals, 

sent by Messrs. Wild-Barfield Electric Furnaces Limited, 
Elecfurn Works, North Road, London, N.7. 


Aerial Ropeways.—Messrs. W. Dederich, Limited, of 
54, Victoria-street, London, 58.W.1, have sent two 
catalogues on Bleichert aerial ropeways. The one deals 
with general principles of the bi-cable ropeway, and its 
applications to a great variety of uses in industry, while 
the other concerns passenger-carrying equipment. 


Marine Diesel Engines.—Sirron-type marine Diesel 

engines, made by Messrs. The Newbury Diesel Company, 
| Limited, of Newbury, in sizes from 300 brake horse- 

power to 1,000 brake horse-power, for the propulsion of 
medium-sized craft, are illustrated, and their charac- 
teristics described, in a pamphlet received from the 
company. 

Welded Fabrications.— Messrs. Ferguson, Pailin 
Limited, Higher Openshaw, Manchester, deal with their 
work in supplying welded steel fabrications to all branches 
of the trade, in an informative publication entitled 
“A Fabricating and Welding Service.” Illustrations 
show typical examples of work undertaken, the training 
of welders in progress, and the test equipment. 


Induction and Direct-Curret’. Motor Starters.—Messrs. 


| [granic Electric Company, Limited, of 149, Queen 
Victoria-street, London, E.%.4, make starters, push- 
button controllers, and “Accessories for controlling 


devices in great variety. Recent lists issued by them 
deal with a small selection of these, but sufficient to 
give a good indication of the variety of their products. 


Electrical Equipment.—aA series of lists sent by Messrs. 
A. Reyrolle and Company Limited, of Hebburn-on-Tyne, 
| deal with two- and three-pole contactors, with their 
automatic sequence timing device, designed to suit the 
| requirements found with any electrically-operated 
mechanism, and with the Reylovolt low-voltage trans- 
former, for service in reducing the line voltage for 
portable electrical appliances, in the cause of safety. 








ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Mr. J. M. Kennedy has accepted the invitation of the 
Board of Control to continue as president of the Associa- 

| tion of Supervising Electrical Engineers for a further 
year. He will deliver his second presidential address at 
the opening meeting of the 1934-35 session in October 
next. 
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THE BRIMSDOWN GENERATING 

STATION OF THE NORTH METRO- 

POLITAN ELECTRIC POWER 

SUPPLY COMPANY. 

(Continued from page 642.) 

\s mentioned in the article which appeared in 
sur issue of June 8, the steam-raising plant in the 
extension of the Brimsdown station of the North 
Metropolitan Electric Power Supply Company con- 
sists of four boilers with a normal output of 175,000 
ib. of steam per hour at a pressure of 325 Ib. per 
square inch and a total temperature of 780 deg. F. 
These boilers, a3 shown in Figs. 3 and 4, Plate XXV, 
in that article, are arranged in a separate boiler house 





it right-angles to the extension of the turbine house, 


Fia. 8. 


two being placed on either side of a central firing aisle. 
Their construction will be clear from Figs. 6 and 7, 
Plate XX VII, which give a cross section and plan 
through the boiler house. These drawings also show 
the position of the pulverising plant which has 
ilready been described. 

The boilers are of the radiant-heat, or Wood, type, 
and consist essentially of a combustion chamber, 
the walls of which are lined with water tubes, as 
shown in Fig. 8. External to these walls and 
separated from them by a haffle is a second group 
of tubes, which are designed to absorb the convected 
heat. The gases pass upwa ds over the radiation 
tubes, and are then deflected downwards over the 
convection tubes. The use of these convection 
tubes, which act as an integral economiser, forms a 
departure from the design employed in the earlier 
boilers of this type. Another difference is that 
there are only two drums, instead of four, as the 
other ends of the horizontal tubes terminate in 
headers. The feed water enters the upper steam 
ind water drum at the back of the boiler at a 
temperature of 268 deg. F., and passes down the 
tubes of the economiser to the second drum. A 
part then flows to the front walls through the 
ubes, which form the water screen for the ash 
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iopper, and back to the steam and water drum | 
through the four rows of tubes, which form the | 
ower section of the convection boiler and serve | 
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to protect the superheater from radiant heat. 
A second part of the feed water flows to the side 
walls through circulating tubes below the water 
screen, and then to the steam and water drum 
through the two rows of tubes which form the 
top section of the convection boiler. A third 
part flows through the back tubes direct to the 
steam and water drum. The gases pass upwards 
over the superheater, which is located between the 
combustion chamber roof tubes and the boiler 
rooi,tubes, and are then deflected downwards over 
the conveetion tubes to rise to the stack through 
the air preheater. The front and side-wall tubes 
are 4 in. in external diameter, are pitched at 4}4-in. 
centres, am are backed by plastic refractory to 
a total thickness of 44 in, The external diameter 


ie 


risé above the latter figure. To prevent damage 
at starting, the superheaters are coritiected to a 
blow-down system, which terminates in two duplex 
silent discharge nozzles. These nozzles are located 
in a tank, which is capable of holding 70 tons of ~ 
water and a circulation of steam through the tubes 
is obtained by opening the drain valves the desired 
amount. This tank is inter-connected with the 
two turbine surge and storage tanks, so that the 
circulation between the three can be maintained 
while blowing down is taking place. This connec- 
tion also helps to keep the water in the storage 
tanks de-aerated. 

Another modification in the Brimsdown boilers, 
compared with those of the earlier pattern, is that 





two burners are placed at'each of the four corners 











of the rear-wall and water-screen tubes is 3 in. and 
4} in., respectively. 

The drums give access to the ends of the down- 
comers, to the water screen tubes, and to the tubes 
facing the front wall, as well as to one end of the 
upper screen tubes and those on the rear wall. The 
other ends of these tubes and both ends of the tubes 
on the two side walls are accessible by removing 
the caps on the respective headers, so that cleaning 
is facilitated. Any tube may be cut out with ease. 
The boilers are supported by the top drum and 
are kept in a vertical position by the side pressure 
of the lower drum against the structure. Such 
expansion as takes place is therefore uniformly 
downwards, the equality of temperature of the four 
walls preventing racking stresses. The boiler proper 
has a heating surface of 6,465 sq. ft., that of the 
economiser being 13,170 sq. ft. The combustion 
chamber volume is 9,970 cub. ft. 

The superheater is of Messrs. Superheater Com- 
pany’s standard design and comprises eighty solid 
cold-drawn mild-steel elements with a total surface 
of 5,100 sq. ft. On the steam side, these tubes 
are arranged in single passes, so that the temperature 
of the steam at normal and maximum load is raised 
to 780 deg. F. and 820 deg. F., respectively. A 
damper is placed across two-thirds of the width 
of the superheater to deflect some of the hot gases 
direct to the second pass should the temperature 
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|of the combustion chamber about 5 ft. above the 
| water screen. This enables the turbulence of the 
mixture in the furnace to be increased and, it is 
claimed, allows complete combustion to be main- 
tained with a minimum of excess air. The burners 
themselves are plain rectangular tubes and ‘are 
arranged so that the mixture is directed tangentially 
to the circumference of an imaginary circle with a 
diameter of about 3 ft. 6 in.; the centre of this 
circle being at the centre of the combustion chamber. 
This arrangement not only increases the turbulence, 
but imparts a swirl to the furnace gases which 
lengthens the flame travel before they come into 
contact with the convection surface. It also pro- 
duces a scrubbing action between the gases and 
the wall tubes. The latter are, in fact, swept by a 
fast-moving volume of incandescent gas and 
burning dust and are therefore exposed to the 
best conditions for receiving heat rapidly by conduc- 
tion. That the contents of the furnace are really 
in a state of rapid horizontal circulation when the 
boiler is at work is evident at a glance through 
one of the sight holes. The burning fuel goes round 
and round until combustion is complete, the flaming 
gas having a fairly sharply defined lower surface, 
which rises or falls with the load. Below this 
incandescent zone there is no burning, but merely 
gases of combustion, which descend through the water 
screens and deposit their entrained ash in the ash pit. 
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The high and low water alarms on the boilers 
were originally installed inside the main steam and 
water drum, but, owing to the turbulence of the 
water, this arrangement did not prove satisfactory 
in operation and a vertical cylinder, which is coupled 
above to the steam space and below to the water 
space has, therefore, been connected to the boiler 
and provides a comparatively quiescent surface. 
The gauge glass is also coupled to this cylinder, so 
that a steady average indication of level is obtained. 

The boiler mountings, high pressure steam, drain 
and blow-down valves, were manufactured by 
Messrs. Dewrance and Company, Limited, 165, 
Great Dover-street, London, 8.E., and the super- 
heater drain valves and high-pressure feed valves 
by Messrs. Hopkinson, Limited, Huddersfield. The 
steam-flow meters were supplied by Messrs. George 
Kent, Limited, Luton and the CO, meters by Messrs. 
Electroflo Meters, Limited, Park Royal, London, 
N.W.10. The draught gauges, temperature indi- 
cators and recorders were made by Messrs. Negretti 
and Zambra, 38, Holborn-viaduct, London, E.C.1, and 
the smoke indicators by Messrs. Radiovisor Parent, 
Limited, 28, Little Russell-street, London, W.C.2. 
A supply of low pressure steam for the heaters 
associated with the oil lighting-up equipment is 
obtained through a pressure regulator and de-super- 
heater manufactured by Messrs. Drayton Regulators 
and Instrument Company, Limited, West Drayton. 

With the exception of the mill feeder and separator 
motor controls, which, as already explained, are at 
the sides of the main control boards, all the controls 
and instruments for the pulverising plant are 
situated on the main boiler-control panels. These 
panels are of steel-plate construction, 10 ft. long by 
8 ft. high, and are divided into three sections. All the 
instruments and contréls’are flush mounted. The 
main contractors forthe boiler plant were Messrs. 
International Combustion, Limited, Aldwych House, 
Aldwych, London, W.C.2. They supplied all the 
plant so far described, except where other con- 
tractors’ names are specifically mentioned. 

The pulverised coal piping is so arranged that the 
burners in diagon corners of the com- 
bustion chambers, ate fed from the same mill. Some 
measure of turbulence is therefore still obtained 
when only one mill is operating,. Secondary air is 
admitted above, and below each burner, and is 
direeted tangentially to the same imaginary circle 
as the fuel, by two forced-draught fans of the turbo- 
vane type, which were manufactured by Messrs. 
James Howden and Company (Land), Limited, 
Caxton House, London, 8,W.1. These fans, which 
have an output of 31,600 oub. ft. of air per minute, 
are driven by 65-h.p. squirrel-cage motors, running 
at 1,440 r.p.m., and are controlled by Hagen 
pneumatic contro] gear. An oil lighting equip- 
ment of sufficient capacity to raise full steam was 
supplied for each boiler by Messrs. Kermodes, 
Limited, Dale-street, Liverpool. It consists essenti- 
ally of two pumps (one of which is in reserve) and 
the necessary heaters and storage tank. It circulates 
oil through a ring main to the oil burners, which are 
located under the lower coal burner in each corner 
of the combustion chamber. 

As regards the performance of these boilers, a 
test lasting for 168 hr. 5 min., gave the following 
results. 


The average pressure at the superheater 
outlet was 314 lb. per square inch, while the steam 
temperature was 784 deg. F. The feed temperature 
was 220 deg. F., and the flue-gas temperatures at 
the boiler and air-heater outlets, 625 deg. F. and 
273 deg. F. respectively. The temperature of the 
air at the air heater inlet was 92-6 deg. F. and at 
the outlet 514 deg. F. “he CO, was 15-9 per cent. 
at the boiler outlet and 14-3 per cent. at the air 
heater outlet. The amounts of water evaporated 
and fuel burnt per hour were 145,299 Ib. and 
16,181-5 lb., the minimum and maximum rates of 
evaporation being 75,000 Ib. and 205,000 lb. per 
hour. The percentage of heat leaving the plant in 
steam was 87-58, 4°45 per cent. being lost in 
moisture, 3:19 in dry products of combustion, 
0-9 by excess air, and 2:2 by combustion in the 
refuse, these making a total of 10-74, so that 1-68 per 
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in the air heaters, and 3-72 kWh in the gas-washing 
plant. These figures have since been considerably 
improved upon. 

After leaving the superheater, the gases pass by 
a zig-zag course down the convection bank and up 
to two air heaters of the Howden-Ljungstrom type, 
which are located on the fan floor. Each heater has 
a total heating surface of 26,000 sq. ft. and together 
they are designed to reduce the temperature of the 
flue gases to 250 deg. F. at normal load, and to 
raise the temperature of the combustion air to 
575 deg. F. under the same conditions. The gases 
next pass through two centrifugal grit collectors, 
manufactured by Messrs. Pneumatic Conveyance 
and Extraction, Limited, 45, Kingsway, London, 
W.C.2, in which the induced draught fans supplied 
by Messrs. James Howden (Land), Limited, are 
incorporated. These fans are also of the turbo- 
vane type, and are driven by two-speed squirrel- 
cage motors, with outputs of 150-h.p. and 65-h.p. 
at 960 r.p.m. and 720 r.p.m., respectively. At 
the low speed the motor is switched direct on to 
the line, but at the higher speed an auto-trans- 
former starter is used. The control equipments 





cent. was unaccounted for. The total power consumed 
by the auxiliaries was 3-27 per cent. of the total | 
heat input, this being made up of 24-71 kWh per| 


are interlocked, so that it is impossible for both 
windings to be alive at the same time. Each 
fan is capable of dealing with a maximum gas 





ton in the mills, 23-6 kWh in the fans, 0-5 kWh' quantity equivalent to 75 per cent. of the normal | chamber. 
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boiler load, and the vanes are controlled by Hagen 
pneumatic equipment. They are so designed that 
they operate at low speed up to approximately 
normal load and the power consumption is, there- 
fore, it is claimed, considerably less than with 
damper-controlled and hydraulic-coupling drives. 
The induced-draught fans deliver the gases to 
washing chambers, which are placed on the boiler- 
house roof, in the position indicated in Fig 6, 
Plate XXVII. Two of these chambers are also 
visible in Fig. 1, Plate XXV, ante. The gases enter 
them at each side and then return through a central 
portion, which at present contains a series of Vee- 
shaped, cast-iron baffles. These are, however, being 
replaced by wooden baffles arranged in Tee- 
formation. The heads of these baffles project 
into a tank, into which the wash water is delivered 
by a slurry re-circulating pump with an output 
of 600 gallons per minute, and are fitted with 
wooden weir boxes, which control and distribute 
the water down the baffles themselves. This enables 
slurry to be used as wash water, an important 
matter at Brimsdown, where any extra water has 
to be obtained from surface wells. It also creates 
considerable turbulence in the gases, so that 
they are freed from grit, which sticks to the 
baffles and can be washed down and out of the 
Meanwhile the gases pass on to the 
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chimneys, which are 250 ft. high and 16 ft. in from the floor above, which is Of concrete and 
One chimney serves two chequer ‘plate construction. Protection is there- 
boilers. They were constructed by Messrs, Edwin fore afforded to the attendant in case of a serious 
al ‘ Provision against the building up of 
crete lining being supplied by the Trussed Concrete excessive pressure has been ‘made on all main 


diameter at the top. 
Danks and Company (Oldbury), Limited, the con- 
Steel Company, Limited, Cranley-gardens, London, 


S.W. A view of the exterior of one of the washing 
chambers is given in Fig. 10: 


As shown diagrammatically in Fig. 11, the slurry | drilled in the inlet disc. In other cases a special 
from the chamber flows to a re-circulating tank, | by-pass has been fitted, so that the space between 
having a capacity of 870 gallons, whence it is returned | the valve discs is always open to one side or the 
to the baffle tank by a 10-in. rubber-lined slurry other of the valve. The lagging on the main steam 
pump with an output of 600 gallons per minute. | piping and also on the high pressure feed piping 
To prevent the wash water becoming too concen- | mentioned below is of glass silk. ‘This is covered 
trated, a proportion is led off by an overflow pot| with a layer of hard-setting cement, over which 
and discharged by gravity to one of two Hardinge there is a wrapping of canvas. The glass silk 
thickeners, which are located one above the other, is made up in the form of a ribbon about 4 in 
as shown in Fig. 3, Plate XXV, in our issue of wide; the material, as is well known, has very 
June 8 ; they are also illustrated in Fig. 9, page 693. good heat-resisting properties and does not deterio- 
Here the wash water is thickened, the resulting | rate when subjected to high temperatures. 


slurry being withdrawn periodically by pumps with 
an output of 150 gallons per minute, and discharged 
into one of two Rovac filters on the fan floors, 
as shown in Fig. 6, Plate XXVII. These filters, 
which are of the vacuum type, each have an area 
of 150 sq. ft., and deliver the dried cake on to a 
belt conveyor, which discharges, in turn, into hop- 


As long as any slurry is being discharged to the 
thickening plant, a corresponding amount of clean 
water will overflow, and this is returned to the 
washing chamber by single-stage all-Barronia pumps, 
with an output of 22,000 gallons per hour. 

The wash water is kept neutral orslightly alkaline 
by a lime doping plant, which consisting of a tank 
to which the correct quantities of slaked lime and 
water are added accompanied by agitation. The 
solution is then pumped up to the washing cham- 
bers on the boiler house roof. The maximum tem- 
perature of the gas entering the washing chamber 
when the flow is about 300,000 Ib. per hour is 
265 deg. F., and the mean distance of its travel is 
35 ft., the cross section of the chamber being 
190 sq. ft. The gas velocity is 8 ft. per second. 
The original washing equipment was manufactured 
by Messrs. Mining and Industrial Equipment, 
Limited, 11, Southampton-row, London, W.C.1, but 
the reconstruction of the washing chambers and 
slurry re-circulating system is being carried out by 
the North Metropolitan Company’s own staff. 

The ash from the combustion chambers and the 
grit caught in the soot hoppers below the economiser 
banks and by the centrifugal collectors is collected 
by two vacuum pumps. These are installed in a 
pump house on the west side of the road, which 
runs along the end of the boiler house, as shown in | 
Figs. 3 and 4, Plate XXV, in our issue of June 8. 
The ash is delivered into two storage hoppers, 
each with a capacity of 75 tons, which are carried 
on a steel structure. The same structure also 
catries hoppers for the moist dust from the filters. 
The dry-ash bunkers are each divided into two 
compartments, a small one for the reception of 
the ash from the combustion chambers and a 
larger one for the fine grit from the collectors and 
soot hoppers. The ash and grit can be discharged 
either to road or rail wagons, bagged or delivered 
to a sump by means of a water sluice. This plant 
was manufactured by Messrs. Pneumatic Conveyance 
and Extraction, Limited. In addition, there is a 
vacuum plant in the boiler house, with a permanent 
system of piping for cleaning purposes. 

The steam is led away from an outlet at each end | 
of the superheater through a 10-in. pipe. This is, | 
however, almost immediately carried into a single 
14-in. pipe running over the tops of the boilers and | 
down the east end of the boiler house to a receiver 
in the annexe between the boiler house and turbine 
room, as shown in Fig. 4, Plate XXV, ante. These 
receivers are of the solid forged vertical type and 
each is fed by two boilers. They are inter-con- 
nected by a 14-in. pipe and the first’ is similarly 


steam leak. 


valves. 
In the case of 


always passes in one 


(To 


valves through which steam 
direction a small hole has been 


be continued.) 








ELASTIC STRENGTH 


J. B. KomMers. 


Durtne the past five years there has been con- 
pers. The clean water is returned to the washing siderable discussion in the proceedings of the 
chamber by way of the storage tank for further use. American Society for Testing Materials as to 


TABLE I.—Resvutts Osptarvep tn TENSION, COMPRESSION AND TORSION. 





yield strength. The following definitions of these 
terms are ‘proposed: Elastic Limit.—The greatest 
stress which a material’ is capable of developing 
without a permanent deformation remaining upon 
complete release of the stress. Proportional] Limit. 
—tThe greatest stress which a material is capable of 
developing without a deviation from the law of 
proportionality of stress to strain (Hooke’s Law). 
Yield Strength.—The stress at which a material 
exhibits a specified limiting permanent set. 

In an able A.S.T.M. paper, published in 1929 by 
R. L. Templin on’ “The Determination and 
Significance of the Proportional Limit in the 
Testing of Metals,’’' he lists and discusses the 
following factors which affect the proportional 
limit: (1) The material tested; (2) the test 
specimen used; (3) the testing apparatus used ; 
(4) the testing procedure followed; and (6) the 
interpretation of the results obtained, the latter 
involving the scale te which stress-strain diagrams 
are plotted. Templin arrives at the conclusion 
that a value stich as the yield strength could be 
more easily determined than the, proportional limit, 
and would not be affected very significantly by 
some of the factors mentioned’ above. The yield 
strength value is especially important in testing 
materials such as non-ferrous metals, which have 
no yield point in the sense that certain steels and 
wrought-irons have yield points. 





















































Tension. Compression. Torsion, | _ 
—— —|- — | ——____—_—— -—| -—_—- - 
1. 2. 3. 4. 5. 6. 7 | 8. 9. 
| eee ret a oe a ma\t 4 a? a. oe 
Proportional Elastic Proportional | Elastic Proportional |  Blastic | Ratio of Ratio of 
Number imit. Limit, Limit, Limit, uimit, Limit, Column 6 Column 7 
of Steel. | Ib. per Ib. per Ib, per Ib. per Ib, per Ib. pe to to 
| Square inch. | square inch. | square inch. | square inch.| square inch. | squareinch.| Column 2. Column 3. 
| | 
9 16,100 | 14,400 19,200 19,400 12,500 12,400 0-78 0-86 
51 38,200 39,600 _ — — _ -— — 
51 ,000 60,100 _— _ _ _ - — 
51 69,600 70,500 — _— —_ 
50 55,200 52,200 -— _- - - 
50 26,700 | 25,900 — —_ - | 
50 28,000 25,600 — _ — — 
4 34,500 33,500 36,300 36,800 20,300 19,800 0-69 0-59 
4 80,600 82,000 75,800 77,100 51,600 50,900 0-64 0-62 
4 61,500 300 — _ | — — - 
10 67,700 67,300 | 55,900 57,500 36,800 37,200 0-54 0-55 
3 45,400 | 47,200 47,800 48,700 | 30,000 30,000 0-66 0-64 
3 80,300 | 79,400. | 84,400 85,600 | 52,200 53,100 0-65 0-67 
6 28,000 25,500 23,500 22,800 | 15,600 | 16,600 | 0-56 0:65 
60,300 60,700 64, 66,700 | 42,000 42,300 | 0-70 0-70 
6 97,200 102,200 | 106,500 105,300 | 75,200 ,500 0-77 0-76 
58,600 59,100 | 55,300 55,400 | 86,500 36,400 0-62 0-62 
1 120,400 | 119,600 102,700 104,400 ,600 82,700 0-67 0-69 
7 82,400 | 85,500 86,400 85,600 55,500 56,000 0-67 0-65 
> 115,500 | 117,200 122,600 123,900 72,400 72,800 0-63 0-62 
> 101,700 | 99,700 97,800 98,200 62,500 | 63,400 0-62 0-64 
5 86200 | 86,300 91,500 91,600 | 62,300 e2,200 | | _ 0-78 0-72 
Average ‘| 0-65 0-66 
TABLE II.—Resvtts or Tests on Taree Brassus.” 
80:20 Brass. 70: 30 Brass. | 60: 40 Brass. 
| J ce Mer oy TAA? | 4a eee oe Oo rer 
PP | Propor- | Johnson's Propor- | Johnson's Propor- | Johnson’s| 
ain Treatment. | tional Elastic _— tional Elastic Bane nf tional | | Elastic Pe 
sath Limit, Limit, Ib. per Limit, Limit, Ib r Limit, | Limit, Ib . m4 
Ib. per | Ib, per aoe Ib. per | Ib. per | 2 Be Ib. per | 1D. per pod 1 
} square square toch square | square | heh square | square inch 
| inch inch. r inch. | inch, d inch, inch. e 
| t 
l | | l 
Tension Cold-drawn as re- | 14,000 41,200 -- 17,800 39,700 _- 17,700 43,900 - 
4 ceived 21,000 43,100 41,400 25,700 38,600 43,100 | 30,100 45,700 42,800° 
Compression 15,900 28,600 — | 15,800 28,000 — | 20,400 84,600 _ 
» 16,400 29,900 27,400 | 21,500 29,000 26,500 | 23,100 35,700 34,500* 
} ! | 
Tension Annealed at 1,100 | 10,100 11,300 |, — | 9,200 10,700 — | 8,300 11,200 _ 
o. deg. F. or 1,300 ,500 11,200 12,200 | 9,700 12,300 | 13,900 | 7,700 11,100 11,200* 
Compression | deg. F. + 6,100} 10,300 | + | 2,000 | 6,700 | —- | 4000) 7900 | — 
oe | 3,600 6,700 6,000 3,600 8,800 3,700 | 3,800 10,000 5,700* 
Tension Annealed at 527 deg. | 33,100 46,000 | — 39,100 49,700 | — 30,300 | 35,200 —_— 
Ps F, 32,900 45,500 } 44,000 | 35,400 49,500 45,500 | 27,800 35,900 33,300* 
Compression | 27,200} 40,300 las 34,000 | 46,200 |  — 33,900 | 38,200 — 
os 26,100 41,300 | 28,600 | 34,000 46,700 40,300 | 33,400 37,100 34,800* 
Tension Annealed at 1,100 9,400 13,300 | — 9,400 13,900 —_— 9,400 15,200 _ 
- deg. F. or 1,300 | 11,500 24,100 | 21,800 7,900 14,100 | 13,500 10,400 17,300 | 10,500* 
Compression deg. F. shortened | 17,300 33,300 — | 20,800 30,900 | — | 29,800 56,500 | -— 
19,400 | 13,600 28,800 24,300 24,900 52,100 | 33,000 


20 per cent. | 15,200 35,700 | 














* Set tests. 


connected to the receivers in the older portion of the practical means for determining a value which 


station. 


All the joints, with the exception of those adja-| elasticity of a material. 
cent to valves or other castings, are of Messrs.| Standard E8-32T on 


The A.S8.T.M. Tentative 
“Tentative Methods of 


John Spencer's muff-type. The main valves are Tension Testing of Metallic Materials, 1933,” dis- 
all of cast steel, those on the receivers being operated | cusses the terms elastic limit, proportional limit, and 


Tests on Steels—The purpose of the present article 


'may be regarded as approximating the limit of | is to discuss certain methods used and some” results 


obtained in attempting to determine the elastic 
limit. In Bulletin No. 124 of the University of 
Illinois, Professor H. F. Moore and the writer 
published results of tension tests on 22 different 
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steels, and compression and torsion teste on 15 
different steels, in which both the proportional 
limit and the elastic limit were determined. In 
order to avoid errors in the determination of the 
proportional limit which might enter when stress- 
strain diagrams are plotted to different scales, 
and also to avoid uncertainty regarding the precise 
point at which the curve first deviates from a 
straight line, the method shown in the diagram 
below was used. OB was drawn, corresponding toa 
rate of deformation which was 25 per cent. greater 
than that represented by the original curve. This 
was done by taking any point below the proportional 
limit and making the offset DE 25 per cent. of the 
distance CD. 
through the point E. 
was drawn tangent to the curve. 


at the point of tangency was taken as the propor- 
By this method, a tangent line was 


tional limit. 
METHODS “tin FOR DETERMINING 
a é pee A 1.8 ELASTIC LIMIT. 


| za Test. Steel 
tarbon 
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determined the deviation of which from the curve 
could be detected at two different points. It was then 
quite easy to determine the unit stress half-way 
between the two points of deviation. The rate of 
deformation of 25 per cent. greater than that on 
the original curve was chosen because it gave a line 
only slightly less steep than the original curve. 
This method is a slight modification of the method 
proposed by J. B. Johnson.* 

The above method of determining the proportional 
limit made possible a comparable method of deter- 
mining the elastic limit. The set curve was plotted 
as shown at Fin the diagram, the scale for set being 
usually 5 or 10 times that used for the curve A. 
It was assumed that too much reliance should not 
be placed on the set as determined at low stresses, 
but that a point on the curve should be chosen 
where there was no doubt that permanent set had 
commenced and was increasing. The method used 
in arriving at this value was based upon the idea 
of getting an offset for drawing a tangent line which 
would be about the same as the offset used in 
determining the proportional limit. Since the 
modulus of elasticity of steels is fairly constant at 
about 30,000,000 lb. per square inch, the unit 
deformation corresponding to a unit stress of 
30,000 Ib. per square inch is 0-001 in. per inch. | 
A rate of deformation 25 per cent. greater than | 
this would make the horizontal offset from the | 
original curve, MN in the diagram, 0-00025 in. per 
inch. At 60,000 Ib. per sq. in., the offset would be | 
0-0005 in. per inch. The zero line for set would 
be a vertical line through O’. 
60,000 on the set curve, therefore, a point G was 
determined which had an offset KG from the zero 
line of 0-0005 in. per inch. A line through O’ and 
G determined the inclined line, and one parallel | 
to this and tangent to the set curve determined the 
elastic limit. 


Fifth Baition, | — 


* Johnson's Materials of Construction 
page 10. 





Table I, page 695, shows the results obtained by the | materials apparently do not behave in a perfectly 
above methods in tension, compression, and torsion. | elastic manner even at very low stresses. 

It will be noted that, in general, the values of propor. Tests of Brass.—In determining the elastic li:nit, 
i i imi it is necessary to reduce the load to zero or to a 
| small initial load after each increased increment of 








different. In tension, the average difference was | 
3-1 per cent., in compression 1-4 per cent., and in | stress. There is evidence that the repeated loading 
torsion 1-6 per cent. liauphved in this process, even though there are only 

It is true that the methods used in the above tests | 10 or 15 repetitions, actually changes the material 
for determining the proportional limit and the | from its original condition, and that therefore the 
elastic limit do not quite satisfy the definitions for | value obtained for the elastic limit is not a physical 
these terms as given at the beginning of this article. | property of the material in its original state. It 
The methods used were chosen, in the first place, | would follow from this that the elastic limit is 
so that comparable values of these two quantities probably dependent upon the number of loadings 








The inclined line was then drawn 
Next a line parallel to OB 
The unit stress 


At a unit stress of | 














could be determined. In the second place, the | used in determining it. These statements are 
TABLE IIIl.—Cotp-Drawn Mateagan. 
Tension. Compression. 
Kind of Brass, Original Proportional Original Proportional | 
Proportional Limit after Proof Stress. Proportional | Limit after Proof Stress. 
Limit. Set Tests. Limit. | Set Tests. 
a an ee ae | aye 
80 : 20 14,000 21,000 41,400 15,900 16,400 27,400 
70 : 30 17,800 25,700 43,100 15,800 21,500 26,500 
60: 40 17,700 30,100 42,800 20,400 23,100 34,500 
' 
TABLE IV.—Fuity ANNEALED MATERIAL. 
| Tension. Compression. 
= ns -srohees Bae ascot ~ 
Bei 
| Kind of Brass Original Proportional Original Proportional 
| proportional Limit after Proof Stress. Proportional! Limit after Proof Stress, 
Limit. Set Tests. Limit. Set Tests. 
] 
| 100 | 860 6,000 
80: 20 10,100 9,500 12,200 6,100 3, ) 6,6 
70 : 30 9,200 9,700 13,900 2,900 3,600 3,700 
60 : 40 8,300 7700 11,200 4,000 3,300 5,700 
| 
| TABLE V.—Marermats ANNEALED aT 527 Dec. F. 
Bee “s anal saoern 
Tension. Compression. 
Pt 7 4 
| Kind of Brass. Original Proportional Original Proportional 
Proportional Limit after Proof Stress. Proportional Limit after Proof Stress. 
imit. Set Tests. Limit. Set Tests. 
| ro lida Diente pa - 
): 20 33,100 32,900 44,000 27,200 26,100 28,600 
| 70 : 30 39,100 35,400 45,500 34,000 34,000 40,300 
60 : 40 30,300 27,800 33,300 33,900 33,400 34,800 
TABLE VI.—Marertat Futty ANNEALED AND CoLp-SHORTENED 20 Per Cent. 
Tension. Compression. 
Kind of Brass. Original Proportional Original | proportional 
Proportional Limit after Proof Stress. Proportional Limit after Proof Stress. 
Limit, Set Tests. Limit. Set Tests 
80 : 20 9,400 11,500 21,800 17,300 15,200 19,400 
70:30 9,400 7,900 13,500 20,800 13,600 24,300 
60: 40 9,400 10,400 10,500 29,300 24,900 33,000 
methods also avoided the difficulty of determining | based on results taken from a paper on “ The 
the precise point where the curve first deviates | Static and Fatigue Properties of Brass, published 
from a straight line in the case of proportional| by the writer in the proceedings of the American 
limit, and the difficulty of determining the precise | Society for Testing Materials in 1930, and ‘more 
point at which set first occurs in the case of elastic | completely in Bulletin No. 76 of the University of 
limit. From the results recorded in Table I, the | Wisconsin in 1933. raat 
authors came to the conclusion that the tedious| Table IT, page 695, shows the results obtained in 
method of determining the elastic limit might be | tension and compression on three different brasses, 
dispensed with as a means of determining a measure | using a modified Martens’ mirror apparatus for meas 
of elastic strength. uring deformation. Each value in the table is the 
It may be of interest, in passing, to note the| average from two specimens. The proportional 
values in Columns 8 and 9 of Table I. These are| limit was taken as that unit stress at which the 
the ratio of proportional limit in shear to that in| stress-deformation curve first deviated from a 
tension, and the ratio of elastic limit in shear to} straight line. Johnson's elastic limit was the unit 





| that in tension, respectively. Guest’s law, or the 
maximum shear theory of failure of materials, 
|assumes that these ratios have a value of 0-50. 
Table I shows that a value of 0-65 would be more 
| nearly correct. 

A very real difficulty encountered in attempting 
to determine the elastic limit is the necessity of 
deciding when set has first occurred. When the 
apparatus for measuring set is very sensitive, there 
| will be indications of set at much lower stresses 
than when the apparatus is not so sensitive. Gough 


}and Hanson,* in careful static tests in tension, 


| found permanent sets at all stresses, indicating that 





* Proc, Roy. Soc., vol. 1044, page 588, 1923. 





stress at which the rate of deformation was 50 per 
cent. greater than that on the original curve. The 
results marked “Set Tests” were obtained from 
tests in which the specimen was subjected to a small 
initial load, and after each loading increment the 
load was again reduced to the initial load. This 
made possible the determination of permanent sets. 
The “ Proof Stress” in the table is defined as that 
unit stress at which the permanent unit deformation 
was 0-00005 in. per inch, or a unit deformation of 
|0-005 per cent. The purpose of the set curves 
was to determine the stress corresponding to 4 
small permanent set, and beyond which the per- 
manent set definitely and steadily increased. It 
|should be understood that the specimens used for 
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the set tests were virgin specimens which had not 
been subjected to any other tests. 

The cold-drawn material as received had internal 
stresses present, as was shown by the results 
obtained after this material was annealed at 
527 deg. F. Table III shows the results which 
are significant for this discussion. The “ Original 
Proportional Limit” in the Table was obtained 
after making an ordinary test to determine the 
stress-deformation curve. The “ Proportional Limit 
after Set Tests ’’ was determined from other speci- 
mens which had been subjected to repeated loadings 
and unloadings. The “ Proof Stress” was also 
determined from the set tests. 

It will be observed that the proportional limit 
determined from the set tests was greater than the 
original proportional limit, both in tension and 
compression. This increase was considerably greater 
in the tension tests than in the compression tests, 
probably because the cold work to which the 
material had been subjected in manufacture was a 
drawing operation. The repeated loadings used in 
the set tests evidently had the effect of improving 
markedly the elasticity of the material, as shown 
by the higher proportional limit. The proof stress, 
which was a fairly delicate method of determining 
the limit of elasticity as governed by permanent set, 
was in each case considerably higher than the pro- 
portional limit, and approximated the values of 
Johnson’s elastic limit as given in Table II. 

Table IV shows similar results for the fully 
annealed material, the 80:20 and the 70:30 brass 
having been heated to 1,100 deg. F., and the 60 : 40 
brass to 1,300 deg. F. The internal stresses present 
in the cold-drawn material had been removed by 
this treatment. There is no evidence here that the 
repeated loading in the set tests had increased the 
proportional limit, since the original proportional 
limit was greater in four out of six cases. The proof 
stress, however, was, in general, higher than the 
proportional limit. Contrasting these results with 
those of Table ITI, it would seem that, when internal 
stresses are present, there is a possibility of great 
improvement in elastic strength by means of 
repeated loadings. This improvement is indicated 
by a higher proportional limit, and also by small 
permanent set as suggested by the high values of 
proof stress. 

Table V shows similar results for cold-drawn 
material which had been given a low-temperature 
annealing at 527 deg. F. From the previous 
discussion, it would be expected that if the annealing 
had been effective in removing internal stresses, the 
repeated loadings of the set tests would have little 
influence in raising the proportional limit. That 
the annealing was effective in removing internal 
stresses is shown by the remarkable improvement in 
proportional limit of this material, as compared 
with the cold-drawn. Table V shows that the 
proportional limit was not increased in any case by 
the repeated loadings in the set tests. The high 
values of proof stress in tension indicate that the 
repeated loadings may have tended to decrease the 
permanent set. 

Table VI shows results for material which had 
been fully annealed and then cold-shortened 20 per 
cent. From the previous discussion, it would be 
expected that if the cold work did not set up 
internal stresses, the repeated loadings of the set 
tests would not increase the proportional limit. 





Table V shows that, in general, the proportional limit 
in the set tests was not raised. The high values of 
proof stress suggest a possible improvement in 
permanent set. 

The results in Tables III to VI show that when 
internal stresses are present, the proportional limit 
may be greatly improved by the repeated loadings 
which are used in tests to determine the elastic 
limit. 





The high values of proof stress suggest also | 
that the repeated loadings seem to improve the | 
material with respect to permanent set. It is| 
evident, therefore, that the elastic limit obtained | 
by set tests is influenced by the repeated loadings | 
used in making the test, and that the elastic limit | 
50 obtained may not be a measure of the elasticity of | 
the material in its primitive condition. 


(To be continued.) | 
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WOOD PRESERVATION WITH 
WATER-INSOLUBLE SALTS. 


By Dr. Kart Heryrich Wortman and Dr. Hans 
PFLUG. 


THE requirements which must be fulfilled by wood- 
preserving processes are very different according to 
the various purposes for which the timber is required. 
Investigation of water-soluble salts or salt com- 
positions which are highly toxic, non-corrosive, and 
economical has produced several compositions which 
serve as a good wood preservative under European 
conditions. Under conditions other than European 
—in tropical countries, for instance—the life of 
the salt-treated material is shortened by the attack 
of wood-destroying insects and by the considerably 
greater rainfall. Under such conditions the preservative 
is leached out of the treated wood by rain and the 
humidity of the soil, to a much greater degree, as a 
result of which the treated wood is not so durable as 
similar material would be in Europe. 

It has therefore been the aim of the impregnating 
industry to discover salts or salt compositions which 
would not be leached out of the impregnated wood. 
A water-soluble preservative is required which under- 
goes a change inside the wood, by chemical or physical 
reactions, into a slightly soluble or insoluble substance 
without its fungicidal and insecticidal qualities being 
reduced. 

The possibility of killing a wood-destroying fungus 
by a water-insoluble salt has been investigated by 
Wehmer* and Elfving,t according to whom the 
organisms secrete acids during their life in the sur- 
rounding wood or nutrient. In one of the processes to 
which their discovery has been applied, the wood is 
treated with a solution of zinc acetate and arsenious 
acid, made weakly acid by adding a given quantity of 
acetic acid. On drying, the impregnated wood loses 
the surplus acetic acid by evaporation. In conse- 
quence of this evaporation the water-insoluble zinc- 
meta arsenite which is soluble in weak acids is preci- 
pitated. When feeding on the wood the fungus 
secretes acids which dissolve the precipitated zinc- 
meta arsenite and by this solution the fungus is 
killed. This process has been investigated by the 
Laboratorium fiir Holzkonservierung in Berlin, and 
following on this work a method of preservation by the 
use of the well-known Wolman Salts, the “ Thanalith”’ of 
the Grubenholzimpragnierung G.m.b.H., Berlin W. 35, 
has been worked out. This wood-preserving composi- 
tion ‘*Thanalith-U”’ contains salts of fluorine and 
arsenic besides those of nitro-derivates of phenols. 
This material has been experimentally compared with 
the zinc acetate and arsenious acid process, sodium 
fluoride also being examined in comparative experi- 
ments. 

The details of this investigation are given below :— 
The tests had reference to leachability and toxicity 
against wood-destroying fungi. 

(a) Leachability.—Leaching tests have been made 
on the following materials: (1) pine — treated 
with a 2 per cent. solution of pure ium fluoride ; 
(2) yellow pine samples, treated with zinc acetate and 
arsenious acid ; and (3) pine sapwood treated with a 2 per 
cent. solution of Thanalith-U. The leaching tests were 
made as follows :—One hundred grammes of each sample 
of wood with an exactly known preservative content 
were broken up into pieces of the size of matches. Each 
100-gramme sample was filled into a one-litre flask and 
was shaken with 600 c.c. of pure distilled water on an 
agitating machine for two hours. The shaking was 
repeated with the same amount of fresh water once for 
four hours and subsequently six times for eight hours 
each. The leaching waters were filtered off and 
analysed for their content of dissolved salts. From 
these figures the leaching loss of each salt was calcu- 
lated and the following results were obtained : 


Not leached out : 


Per cent. 
Sodium fluoride one al 6-5 
Zinc acetate and arsenious acid 21-8 
Thanalith-U... ae ie 63-4 


The progress of the separate leachings may be seen 
from the accompanying table. 

(6) Toxicity Against Wood-Destroying Fungi.—The 
analytical leachability data naturally cannot suffice 
to form a judgment of the value of an impregnating 
process. It is not difficult to precipitate in the wood 
substances of low leachability, which, however, are of 
low toxicity against fungi. The toxicity of these un- 
leachable substances inside the wood must also be deter- 
mined. Both main processes precipitate the unleachable, 
i.e., difficultly soluble, substances during the process of 
drying the treated wood. Consequently, it is of no 
value to determine the toxicity of the treating solutions. 





* Wehmer, Chem. Ztg., 1912, 8. 1,106; Biochem. 


Zeitschr., 1928, vol. 197, page 420. 


t Elfving, Ocfvers. Finska Vetensk. Soc. Férhandl, 
1918-19, vol. 61, Efd., A., No. 15. 





Both these solutions have a remarkable toxicity against 
fungi, but this cannot be taken as a measure of the 
efficiency of the process. On the contrary, these tests 
must be made on the treated air-dried wood after the 
transformation of the water-soluble treating salts into 
substances of low solubility and after exhaustive 
leaching of all water-soluble material which might 
otherwise obscure the high toxicity of the difficultly 
soluble precipitated substances. Consequently, the 
fungus tests must be made on the treated wood after 
air drying and exhaustive leaching with water. 

These tests were made on the three substances, 
as follows :—Sapwood blocks of the dimensions 1-5 cm. 
by 2-50m. by 5-0 cm. were treated by the three methods 
and were then air-dried. Ten blocks of each treating pro- 
cess were then shaken in a one-litre flask with 500 c.c. 
of distilled water on an agitating machine eight hours a 
day, for thirty days. The leaching water of each flask 
was renewed twice a day, before and after the eight 
hours’ shaking. An analytical examination of the leach- 
ing waters was not made. After thirty days’ leaching 
the blocks were again air-dried. The mycological exami- 
nation of this material has been made according to the 
so-called ‘‘ wood-block test’ recommended for general 




















Leaching Losses in 
Sample. a“. 
t Sodium Zine Acetate | 
Fluoride jand Arsenious| Thanalith-U. 
- | Acid. | 
Per cent. Per cent. Per cent. 
Loss, stage 1 49-2 22-8 12-5 
a » 23. 37-9 30-1 18-7 
. = QE a 6-3 22-1 4-8 
’ » 8 ee 0-1 3-2 0-6 
Total loss 93-5 | 78-2 36-6 








adoption at the Conference of European Mycologists in 
Berlin in 1930. Accordingly, each block was put, 
together with an unimpregnated pine-sapwood block, 
into a Kolle flask with a fully developed pure culture of 
a wood-destroying fungus on a malt-agar nutrient. Of 
the 10 blocks of each series five blocks were put on 
cultures of Coniophora cerebella and five on cultures on 
Polyporus vaporarius. After four months the blocks 
were taken out of the flasks, and after complete drying 
their losses in weight were determined, The results 
were as follows :— 


Sodium-fluoride blocks Severely decayed by both 


‘ungl. 

Zinc acetate and arseni- Beverly decayei by both 

ous acid blocks fungi. 

Thanalith-U blocks ... Entirely unattacked. 

(3) Theoretical Remarks.—For advertising purposes 
it might have seemed desirable to have attained the 
almost complete unleachability of the impregnating 
material, but it is doubtful whether that would really 
give the best results for the preservation of wood. It 
would mean the complete transformation of the pre- 
servative inside the wood into entirely water-insoluble 
compounds, either physically (by adsorption) or chemic- 
ally (by precipitation), It is extremely difficult, if not 
impossible, to meet these requirements with inorganic 
salts, which are the usual components of such materials. 
Therefore, the exhaustive leaching process, as has been 
described, probably causes a more or less considerable 
loss of impregnating salt from the treated wood. A 
proper judgment of the value of such processes can be 
obtained by investigating whether the given impregnat- 
ing material used in the specified concentration protects 
impregnated wood materials from the attacks of wood- 
destroying organisms even under severe conditions of 
leaching. According to the results of our investigation 
this requirement is obtained under the severe experi- 
mental conditions described by the Thanalith-U process. 
The possibility of preparing Thanalith-U with a view 
only to its maximum unleachability has designedly 
not been made use of. On the contrary, this salt has 
also components with a certain leachability by which 
the treated wood is preserved in its first years of service 
against fungi and moulds without need of any solution 
of its water-insoluble and unleachable compounds by 
the fungus secretions. 








British STANDARD SPECIFICATION FOR ALUMINIUM- 
Attoy Foreines.—The British Standards Institution 
has issued two specifications for Duralumin and Y-alloy 
forgings and drop forgings. That dealing with Duralu- 
min is designated No. 532-1934, and that referring to 
Y-alloy, No. 533-1934. They are both drawn up in a 
form similar to that of specifications already issued for 
these alloys when used in the wrought condition. They 
detail the composition of the alloys, the procedure for 
selecting test samples from batches of forgings of different 
a and weights, and the mechanical properties, as 
shown by tensile and hardness tests, which are to be 
given by such test samples. In appendices notes are 
given on the preparation and heat treatment of the 
alloys. Copies can be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 8.W.1, 





price 2s. 2d. each, post free. 
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THE MALLOCK ELECTRICAL will flow in the coil and will induce a flux in the core] instantaneous values, so that the equations (1)° are 


of X. This flux will induce E.M.Fs., and consequently | satisfied at every instant whatever may be the wave- 


CALCULATING MACHINE. currents, in the circuits a, 5, c, d,... and these currents | form of the applied E.M.F. and even if the E.M.P. is 
On page 567 of Exorrerrna, vol. oxxxv, (1933) we | will induce fluxes in the other cores. After a short| not periodic. Further, the wave-forms of the E.M.}s. 
made a brief reference to an interesting and novel | time, a steady state will be attained. | 2, y, z, u, and the applied E.M.F., will all be the same, 
type of calculating machine which formed one of the ‘ 
exhibits at the Royal Society Conversazione, held at Fig.1. SHOWING DIAGRAMMATICALLY THE PRINCIPLE OF THE MACHINE. 








that time. The machine is the invention of Mr, R. R. M. 
Mallock, and was designed and constructed, with the 
assistance of the inventor, by Messrs, Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, ere | ee 
London, S.W.1, to whom we are indebted for the 
further particulars of the machine which we are now 
able to publish. ape1 
Primarily, the machine is designed to solve simul- | 

taneous linear equations, and the present model will | 

solve up to ten simultaneous equations with ten x 
unknowns, such as 















































@,, Xy + Gy .g Xe 41.10 Sio™ S211 
Oo. +) Go.9X_ 4 42.11 
49.5 Xy + 40.9 Xe 440.11 


rhe coefficients a,, are set on the machine by means 
of three push rods or keys each operating a dial on the 
decimal notation. Hence, each coefficient can be set 
to any integral value from —1,000 to +-1,000, and the | 
value of each coefficient so set appears in figures thus | 





ac - 4y-3z+ 2u =o 

4sc +39 +3z2+ 2u = 0 
2a *+3y+ Z-4u +0 
Voltmeter A) is being Read 





Fig. 2. THE PRINCIPLE OF THE COMPENSATOR. 
f meee itm Sigg aguas } Fig.3. ARRANGEMENT OF ZERO INDICATING INSTRUMENT. 
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avoiding all confusion in reading and checking. The = 2 

machine will also evaluate expressions of the form 
n 

Gr Ir 


a ee 


where n is an integer not greater than 10. This | 
property is of value when several expressions are 
required with the same 2’s but different sets of a’s, 
or when the z's are unknown but are given as the 
roots of a set of linear equations, in which case such 
expressions can be evaluated without solving the 
equations for the 2's. The mean error in such} 
cases is 2 parts in 10*; thus, although coefficients 
can only be set to three figures, the machine really 
possesses four-figure accuracy. The machine enables 
the numerical value of many types of algebraic 
expressions to be determined very rapidly, so that by | 
methods of trial and error many problems may be 
solved which are otherwise intractable, ¢.g., a general 
equation in one variable of the 10th degree with com- 
plex roots, or an equation of the form 
Lb A, B,C, 0 
A, B,C, 
| A, B,C, 


where some or all of the constituents A,, B,, C,.. Ay... 
are functions of a variable @, which are types of equs 
tions that arise in many physical and engineering prob 
‘ems. In addition, the machine will give the correct least- 
square solutions, when up to ten equations are given 
among fewer unknowns or up to 20 equations if there 
are not more than four unknowns. It is possible | 
to give any required weight to each equation, and there 
is no necessity to form the usual normal equations 
for the best solution. It will also calculate the value 
of a determinant of the nth order, this being given as a | 
product of m terms. Only one setting of the keyboard | Under the conditions postulated, the E.M.F. induced | and the equations will still be satisfied if we take 
= required : jin any coil of a given transformer is proportional | z, y, z, u, to represent the magnitudes of any specified 
fo explain the principe on which the machine | to the number of turns in the coil, and the P.D. of the|harmonic. If we now measure the E.M.Fs. induced 
operates, we will consider the system shown diagram- | oj] is equal to the induced E.M.F. If, therefore, x, y, | in an additional coil S, on X and corresponding coils 
matically in Fig. 1, where X, Y, Z, U are four small/- y, are the E.M.Fs. induced in single turns of the S,. 8:, 8, on Y, Z, U, each of these coils having the 











Fie. 4. APpparatos ror DetTerRMINine Roots. 


z 


" > i . » » . > > . | = . 
alternating-current transformers, and a,, 5,, Cy, ---| four transformers, the P.D. of a coil a, will be a, x,|same number of turns, we can find the ratios z/u, 
are coils having, respectively, @,,5,,¢,.. turns, assuming | and the P.D. of the four coils in series will be a,r+b,y y/u, z/u, and these will be the roots X, Y, Z of the 
for the present that in any transformer the flux through c,z +d,u. Since the circuit is shorted this must | equations, 


each turn is the same, i.e., that there is no stray flux, | pe zero, so that we have 
and that the voltage drops in the coils, due to resistance, 
ure negligible. Each of the three sets of coils, a,, 5,, 
we 4,5 Gq, bg, Cg, dy; Gy, 55, Cy, d, is connected in series 
ind short circuited as shown in the diagram; the In this explanation we have considered an ideal 
ilirection in which a coil is connected corresponds | That is, the currents in the circuits a, b,c, d,, ...,| machine in which there is no stray flux, and no energy 
to the sign of the symbol representing the number of |and the fluxes in the transformer cores will attain | is lost due to currents flowing in the coils. In the actual 
turns. If an alternating voltage is applied to an | such values that the equations (1) will be satisfied. 


a,X + bY ¢,Z + d, 0 
17 + yy + ¢y2 iu 0 | a,X + b,Y + C,Z + d,= 0> (2) 
aX + bsY + ¢,Z + d, = 0) 


a 





and similarly agr + byy + cz d.u 0 (1) 
az + bsy + Csz + dyu = 0 


| machine, by using thin Mumetal sheets in the trans- 
independent coil E,, on the transformer X, a current It should be noticed that zx, y, z, wu may be taken as| formers and by careful design of the windings, the 
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effect of stray flux has been reduced to a minimum | voltage will then be induced in S C, opposing that in | coil being denoted by T. The exciting coil Ey, of this 
and it is found that the effect is never greater than| S, so that the grid voltage, and therefore the output | transformer, may be connected either to the supply 


2 X 10-5 Xmaz, Where Xmaz, is the standard maximum 
value of the flux in any of the transformers. The 
transformers are actually worked at a maximum flux 
of about 3,000 gauss and the maximum magnetising 
current to give this value in a full coefficient coil is 
about 4 milliamperes; this gives a maximum voltage 
in any full coil of 16 volts. Since the resistance of each 
full coefficient coil is about 10 ohms, there would be a 
voltage drop in the coil of about 40 millivolts out of a 
total voltage of 16. The error due to the currents is 
reduced to some 2 per cent. of this value by means 


| voltage and the current in F, F C, will depend on the 
| difference between the fluxes in X, XC. If the 
| amplification is large, the difference between the volt- 
| ages in S and SC will be small compared with that 
in F, i.e., with that in 8, so that the fluxes in X and X C 
| will be nearly equal. The current i, flowing in F, 
| FC, is the magnetising current corresponding to the 
| flux in X C, so that it must be nearly equal to i,,, the 
| magnetising current corresponding to the flux in X. 

The object of the compensator is thus nearly attained. 





| Ifaset of equations is badly conditioned, the readings 


transformer, in parallel with the exciting coil of the 
excited main transformer X, say, so that v = 2, or to 
U, the transformer corresponding to the constant 
member, so that v =u. An amplifier, A,, A,, and a 
wattmeter, M.F., are arranged as shown in the diagram. 
The coil T is connected, by means of a selector switch, 
in opposition to 8, and the resultant voltage, T v — 2, is 
applied to the grid of the first valve, so that a current 
proportional to and nearly in phase with T v — x flows 
in the moving coil M of the wattmeter. T is then 
adjusted, by means of a set of switches similar to 





LLY 








Fie. 5. 


of a device called a compensator which is used in con- | 
nection with each transformer. 

Fig. 2 shows diagrammatically the arrangement of 
the compensator. X represents one of the main 
transformers as in Fig. 1, E,, a), @2, ... being the exciting 
and coefficient coils, while F and S are additional 
coils for use in connection with the compensator. The 
object of the compensator is to force a current i, to 
flow in a unit coil, F, called the compensating coil, 
i, being equal to t,,, the magnetising current, so that 
the total ampere-turns due to E,, a,, a, .. must be 
zero. For instance, if, when there is no compensator 
and the coils a,, a@,, ..., are open, so that no current 
flows in them, a voltage x from an external source 
is applied to E,, a current i,,, the magnetising current 
corresponding to x, will flow in E,. If now the com- 
pensator, assumed to be perfect, is put into operation, 
the current in E, is to be reduced to zero by forcing a 
current i,, to flowin F. In Fig. 2, A is an amplifier 
and XC a transformer, the compensating transformer, 
which has the same dimensions as, and is made of 
similar material to, X, so that when the fluxes are the 
same in both the magnetising currents are the same. 
The coils F on X and F C on X Care equal coils in series 
with one another and with the output circuit of the 
amplifier. S and S C are equal search coils opposing 


one another and connected between the grid and 
cathode of a thermionic valve in vhe amplifier A. 
If current is flowing in some or all of Ez, a,, dg, ..., 
there will be a flux in X and a voltage will be induced 
in S. This will produce a larger voltage in the output 
circuit F, F C, and a fiux will be induced n XC. A 
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obtained at the first setting 
of the machine will not 
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be very accurate, but the 
machine always possesses 
its inherent four-figure ac- 
curacy when used to check 
a solution, so that even badly conditioned equations 
can be solved with high accuracy by two or three 
successive approximations. The machine is used to 
check a set of readings in the following way: The 
various equation circuits are left open instead of being 
short-circuited and all transformers are excited through 
a separate circuit, so that the flux in each transformer 
is proportional to the root obtained by the first 
approximation. The E.M.Fs. in the equation circuits 
are then an accurate measure of the equation errors. 
Simple switching devices are incorporated in the 
machine to enable these equation errors to be quickly 
found. The errors so found can then be used to 
obtain a second approximation to the roots. 

Two methods of measurement which can be used 
simultaneously are provided in the machine, not count- 
ing a set of lamps which can be lit up proportionately 
to the roots and which are only used for the purpose 
of picking out the biggest root. The first method 
indicates directly both the sign and rough value of the 
root on a direct reading centre-zero instrument. This 
instrument is operated through a valve directly from the 
search coils. The second and more accurate method 
is shown in Fig. 3. Here V is the measuring trans- 
former, on which is wound an adjustable coil T, the 


Fia. 7. 





ratio of the turns in circuit to those in a full coefficient 


THREE-FIGURE SwITCcH. 


those used in connection with the coefficient coils, 
until the deflection of the wattmeter is zero, so that 
the mean value of T v — x is zero. In the ideal case, 
z/v is constant, so that Tv — = 0 at every instant 
and T = z/v. The results given by the null method 
will not be affected by variations in the voltage of 
the mains, but results given by the direct-reading 
method described above will be affected by variations 
taking place while a series of readings is being taken. 
The machine contains 11 main transformers, one for 
each unknown and one for the constant member, 
and on each transformer there are 11 coefficient coils, 
one for each of the 10 equations and an 11th coil for 
other purposes. Fig. 3, in the article above referred 
to, gave a general view of the front of the machine. 
On the left will be seen the 11 columns of triple coeffi- 
cient switches and similarly there are 11 rows of 
switches. Next to the 11th column on the right will 
be seen the wooden screen surrounding a window 
behind which 10 miniature lamps can be lit up in 
proportion to the roots of the equations. Behind 
this, as shown in Fig. 4, are the two electrical instru- 
ments, one for reading the roots directly, and the 
other the watt-meter for indicating balance when 
measuring a root with the highest possible accuracy, 
by balancing it against the special measuring trans- 
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former. At the back of the instrument, on the extreme 
right hand of the desk portion, will be seen a plug- 
board which enables the various coefficient coils to 
be connected in any order and also provides for 
any varied connections required when doing special 
work. In front of this connector board will be seen 
the three selector switches for selecting :—({a) The 
transformer to be excited ; (b) the root to be measured ; 
and (c) the row of products to be evaluated. In 
front of these selector switches is a row of various control 
switches, while in front again on the extreme right, 
is the three-figure switch controlling the supply trans- 
former, and to the left of it the five-figure switch con- 
trolling the measuring transformer. 

Fig. 5 shows the left-hand end of the instrument, 
with the two end cupboards open and the two end 
panels carrying the first four columns of switches also 
opened back. This illustration shows the wiring 
running from the switches to the transformers. In 
cach of the cupboards below will be seen the two trans- 
formers, one transformer being connected to each of 
the columns of switches. At the back of each cup- 
board will be seen the square panel to which the various 
coils from each transformer are connected, a column 
of switches being connected to the back of these panels. 
In front of each transformer in each cupboard will be 
observed the corresponding compensator. A compen- 

itor is shown in greater detail in Fig. 6. 

Fig. 7 shows one of the three-figure switches before 
wiring and assembly into the instrument. The + 
witch and the figure dials will be seen on the top 
plate, the switch being set to read + 006. 

l hese switches are almost entirely made from mould- 
ings and stampings, the top and bottom plates being 
moulded in Bakelite. Each switch consists of a 
metal rod with a moulded part below with metal 
Dovetailed into the front of the bottom plate 

pposite each switch is a set of five spring contacts or 
brushes, only one of which makes contact at any 
witch position, and each brush controls a coil of one, 
ten or a hundred turns, as the case may be. At the 
lack of each switch, as shown in Fig. 8, there are two 
brushes, with greater separation, controlling coils 
of 5, 50 or 500 turns. The hatched part 8 of the plunger 

1 conductor in an insulated moulding. The brushes 
\ and B are connected to the leads from a 5, 50 or 500 
turn coil, and between brushes, C, D, E, F and G are 

ynected 4 single, 10 or 100 turn coils so as to be in 

es. Current always enters at brush A, and leaves 
t brush C, The switch is drawn set for 2, 20 or 200. 
Brushes A and E now make contact with 8, so that 

rent flows from A through the switch to E and then 
from E to C through the coils connected between 
kD and DC to brush C, which is the outlet for the 
current In the next position, S makes contact with 
brushes F, G in succession, at each move adding an 
dditional coil, connected between the successive 
In the five position, brushes B and C are 
in circuit with 8, so that current enters at A, passes 
through the five-turn coil to B and then directly to C, 
where it leaves the switch; further movement adds 
snother turn at each step. Connections from the 
to the transformer connector panels are made 
from the tags below the bottom plate. Springs pull 
each switch into the correct position to give integral 
readings against pawls working in ratchets, and it is 
only possible to increase a number by pushing a switch 
down. On fully depressing the switch, the pawl 
is thrown out, and the switch returns to zero before 
the pawl re-engages. The number wheels are moulded 
with the pinions, which engage in racks cut in the metal 
upper part of each switch. Each unit switch only 
occupies a space of 1} in, by | in. in plan, thus keeping 
the whole switchboard of dimensions no larger than 
the two shelf cupboards necessary to house the trans- 
formers and compensators. 


naets. 


brushes 


switches 


The transformers are made from Mumetal stampings 
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Government or public institution where physicists 
and others could send their equations for solution. At 
present, Messrs. Cambridge Instrument Company, 
Limited, are using the machine for this class of work, 
and we understand that it will be exhibited and demon- 
| strated at the International Congress of Applied 
Mechanics to be held at Cambridge in July. 











SUMMER MEETING. 


Tue Association, the full title of which is Gesellschaft 
der Freunde und Férderer der Hamburgischer Schiffbau 
Versuchsanstalt E.V., but which is conventionally 
known in this country as the Hamburg Tank Society, 
held its thirteenth annual summer meeting this year 
from Saturday, June 9, to Sunday, June 17, in Hamburg, 
Lubeck, Edinburgh, Glasgow, and some of the less 
industrial parts of Scotland. The voyage from Ham- 
burg to Leith was made in the Monte Pascoal, of the 
Hamburg South-America line. This vessel is the sister 
ship of the Monte Rosa, in which the Society last year 
made a cruise to Scandinavia*. About 350 members 
and guests took part, and they were joined at Leith 
by representatives of the Institution of Engineers and 
Shipbuilders in Scotland, and of the North-East Coast 
Institution of Engineers and Shipbuilders. 

Proceedings began in Hamburg on Saturday, June 9, 
when a business meeting was held, over which Dr.-Ing. 
E. Foerster presided in the absence of the president, 
Dr. Franz Ott. It was announced that 7,000 marks 
had been subscribed to the Hamburg Tank Establish- 
ment to assist in the construction of a running water 
tank, and that a similar sum had been allocated towards 
the expense of a cruise on the San Francisco, during 
which horse-power measurements would be made, and 
towards tests with river and canal vessels, which would 
be undertaken in the running-water tank to determine 
the effect of the piers of bridges on the shaft-horse power 
that had to be developed. Finally, the question of the 
effect of concave bow lines on the yawing and steering 
of ships was to be investigated. 

he meeting having been thrown open to guests, 
the Association was greeted by representatives of the 
Senate of the University and the Ministry of Marine. 
In returning thanks, Dr. Foerster emphasised the fact 
that their Society was entirely unpolitical in character. 
Every success it achieved meant, however, direct work 
for the shipbuilding industry and an extension of its 
activities. To that extent their policy and actions 
were at one with those of the Government. A lecture 
on * Die Entwicklung der Schiffsformen und des Schiffs 
Antriebes Wiahrend des Letzen Jahres” (Recent 
Developments in Ship Design and Propulsion) was 
delivered by Dr.-Ing. G. Kempf, who said that in order 
to be able to determine the value of different forms of 
hulls and propellers, it was necessary to investigate 
the flow along the bottom and sides of the ship sepa- 
rately, and then to take into account the effects of 
friction and of waves. Such investigations enabled 
a ship’s hull to be constructed with the smallest possible 
resistance, and in recent years had led to the production 
of many new forms. It now appeared that none of the 
earlier ships’ forms completely satisfied the frictional 
requirements. The usual design of the stern on a twin- 
screw ship was not yet satisfactory, in spite of the 
many improvements that had been made, and steps 
should be taken to produce and test out a ship with a 
double stern. 

in the afternoon, a visit was paid to the Hamburg- 
Amerika liner Deutschland, while, on Sunday, an 
excursion of a purely social character was made to 
Liibeck and Travemunde. 

On Monday morning an inspection of the Hamburg 
Tank Establishment took place, during which a number 
of short lectures on the various investigations in progress 
were given. The voyage to Scotland began on Monday 
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0-008 in. thick, supplied by Messrs. The Telegraph 
Construction and Maintenance Company, Limited. | 
They are of figure-of-eight pattern without a break, 
ind are completely assembled before the coils are 
wound, 


The latter are wound without formers, on the | 
entral limb of the transformers, by a special machine. | 
On each transformer there are special windings for the | 
exciting coil, compensator coil, search coil, &c., and, | 
in addition, there are eleven separate circuits, each | 
variable from | to 1,000 turns, and therefore each involv- | 
ing 16 separate coils with the connections. Each | 
transformer thus has some 180 separate windings, with | 
460 connections to its corresponding connection panel. 
In conclusion it may be mentioned that a German 
machine was described in IJnstrumentenkunde some 
two or three years ago, this machine being capable 
of solving determinants up to the third order. Telephone 
relays were used in this machine which, although of 
only limited application, proved that the construction 
of an electrical calculating machine was possible. The 
extensive applications of Mr. Mallock’s machine have 
been mentioned above, and they would seem to justify 
the suggestion that it should be acquired by some | 





evening, and occupied the whole of Tuesday, Leith 
being reached on Wednesday morning, June 13, rather 
later than had been anticipated owing to fog. 
During this cruise two lectures were delivered, one on 
“Die Methoden der Grossbritannischen Hochsee- 
fischerei”’ (British High Sea Fishery Practice), by 
Dr. Hans Lubbert, and the other on “ Schiffsfahrts- 
technische Hauptfragen der Gegenwart ”’ (Present-Day 
Problems of Shipping Technology), by Dr.-Ing. FE. 
Foerster. 

In the course of his remarks, Dr. Foerster said 
that a striking feature of modern ship construction 


| was the way in which the familiar method of joining 


plates and members by rivets was being replaced by 
welding. Progress in this direction was such that in 
all shipbuilding countries a considerable portion of the 
internal construction of the vessel was effected in this 
way, while quite recently the main members of the 
structure of small ships were being welded. If welding 


|could be used for the heaviest parts, the weight of 


steel incorporated could be reduced by 15 per cent. to 
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20 per cent., giving a corresponding increase in th: 
loading capacity, or allowing the possibility, either of 
raising the speed with the same horse-power or obtain 
ing the same speed with less horse-power. In England 
the practice for many years had been to reduce weight 
in another way by making the most highly :stressed 
parts in the upper part of the structure of high tensil 
steel. 

Since the war the most important advances had 
been those in the field of ship propulsion. Thes« 
might be ascribed partly to the work that had been 
done on models, and partly to the developments in 
the design of the machinery and propellers. To appl) 
the hydrodynamical principles of propellers and of 
propelling machinery in practice was very difficult 
and use therefore had to be made of the relation- 
ship which existed between the results of tests on 
models and those which it might be expected would 
be obtained on the actual ship. In other words, 
theoretical knowledge had to be based on experi- 
mental! results and then, if possible, developed further 
on purely theoretical lines. The propulsion problem 
was how to make the best use of the water passing 
through the propeller and was analogous to that 
occurring in the hydraulic turbine. Its solution had 
not only led to an improvement in propeller design, 
but had had a considerable, not to say fundamental, 
effect on the ship’s form. 

As regards the propelling machinery itself, a tribute 
must be paid to the way in which designers had over- 
come every obstacle. Some figures would show how 
the steam turbine and boiler, and its competitor the 
large Diesel engine, had developed during the past 
twenty years. In the last large reciprocating-engined 
ships which were built in Germany just after the 
war, namely the present Homeric of the White Sta 
Line and the Columbus of the North German Lloyd, 
the weight of the whole of the propelling machinery 
worked out at about 150 kg. per horse-power. 

Similarly, in the turbined ships of that period, 
such as the Berengaria, Leviathan and Majestic, the 
weight was about 100 kg. per horse-power. On the 
Bremen and Europa, the propelling machinery of which 
had an output of 105,000 h.p., this figure had been 
reduced to 73 kg. per horse-power, while on the Conte 
di Savoia and Rex it was only about 64 kg. More 
over, Dr. Bauer was of opinion that, by using higher 
steam pressures and temperatures and raising the 
turbine speed, the weight of a reliable propelling 
installation for a high-speed ship could be cut down 
to as little as 43 kg. per horse-power. In this con 
nection it should be noted that the Brummer and 
Bremse were equipped with turbines supplied with 
steam at 50 atmospheres and running at 21,000 r.p.m-s 
This was reduced to 500 r.p.m. on the propeller shaft. 

Other problems which might be mentioned wer 
how to reduce the pitching and rolling of ships by 
altering the form of the hull or by installing special! 
equipment, and how to increase safety from fire by the 
replacement of timber in the passenger accommodation 
by steel or light metal. Means were also being sought 
whereby the risk of collision with other vessels during 
fogs might be mitigated and to obtain automati 
indication of the depth of channels by radio telephoni« 
methods. 

After the arrival at Leith on Wednesday morning, 
June 13, those attending the meeting proceeded 
to the Edinburgh Town Hall, where they were wel 
comed by the Lord Provost and afterwards inspected 
the building. Visits were subsequently paid to 
St. Giles Cathedral and the Palace of Holyrood House. 
In the afternoon a large party, including members of 
the Institution of Engineers and Shipbuilders in 
Scotland and of the North-East Coast Institution of 
Engineers and Shipbuilders, as well as the Lord Provost 
of Edinburgh and representatives of the Corporation, 
visited the Monte Pascoal and were welcomed by 
Dr. Foerster, who said that he hoped their intercourse 
would not be confined to matters of science, but would 
extend to questions of wider cultural interest. The 
result should lead to a greater understanding of each 
other. 

Dr. F. Riiter, secretary of the German Embassy 
in London, speaking on behalf of the German Govern- 
ment, said he had the double duty of welcoming his 
own countrymen to Scotland and the British friends 
of the Hamburg Tank Society. Such meetings 
enabled prominent people of each country and with 
the same interests to be brought together and should 
lead to a mutual appreciation of their work. Herr 
Otto Bene also spoke on behalf of the German Chan- 
cellor. Professor J. D. Cormach, president of the 
Institution of Engineers and Shipbuilders in Scotland, 
in returning thanks for the visitors, said he hoped 
that the occasion would be to the permanent good of 
all concerned. 

A paper on “ High Pressure Steam Turbines and 
Boilers’ was then read by Herr O. Jebens, who said 
that since high-pressure plant had been used on the 





* See Enorveerine, vol. cxxxvi, page 45 (1933). 


Hindenburg, Brummer and Bremse experience had led 
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to a greater development of this type of engine and 
boiler. The steam conditions on those ships, 735 Ib. 
per square inch and 420 deg. to 440 deg. C., had not 
caused any difficulties and complicated methods of 
automatic feed-water regulation had not been found 
necessary, in spite of the small amount of water in the 
boiler. A high-pressure boiler with a heating surface 
of 3,230 sq. ft. was now being constructed for a passen- 
ger ship and would incorporate Saacke burners of the 
revolving type, which had been designed to deal with 
unusually large quantities of oil of relatively poor quality 
without pre-heating. The high-pressure boiler, with 
well-designed natural circulation, was the safest steam 
producer, and to obtain high economy a figure of 
1,000 Ib. to 1,200 Ib. per square inch need not be 
exceeded. 

Following this a paper on “ The Practical Limits of 
Super Pressure Steam in Ship Propulsion ’’ was read 
on behalf of Professor G. Bauer by Herr G. Wiebe. 
In recent years,@8aid the author, there had been a 
tendency to increase the steam pressure of ships’ 
installations and thus to obtain, apparently, a propor- 
tional increase in economy. There was, however, no 
economic advantage in raising the pressure above 
1.200 Ib. to 1,450 Ib. per square inch, and construc- 
tional and service conditions made it advisable not 
to force the pressure up to even this limit. The funda- 
mental consideration was how much of the heat released, 
which was directly proportional to the cost of the fuel, 
could be obtained in the form of power. Above a 
certain steam pressure turbine efficiency decreased, 
the limit in the, case of 10,000-h.p. to 20,000-h.p. sets 
being from 1,750 Ib. to 1,900 lb. per square inch, 
assuming the highest possible degree of superheat. 
This temperature was not, however, permissible in 
practice at such pressures, owing to risk to the blading 
due to the wetness of the exhaust. Apart from turbine 
efficiency, there were two other factors which lowered 
the economic limit for high pressures. The trans- 
mission losses in the gearing increased with the pressure 
and the feed pump duty also rose. More favourable 
conditions could be created by raising the temperature, 
but this required further advances in metallurgy. At 
present a temperature of 450 deg. C. was the practical 
limit. 

No special precautions were necessary in con- 
structing an economical and reliable boiler to work at 
a pressure from 1,050 Ib. to 1,200 lb. per square inch. 
Normal drums could be used, and the boilers themselves 
would not be heavier than new special boilers in which 
drums were partly or wholly omitted. It must not be 
forgotten that a modern boiler was in any event 
smaller than the earlier designs, not only because of 
the increased pressures, but because of the large 
radiation surfaces in the combustion chamber and the 
abolition of superfluous groups of downcomers. The 
drum type was also more satisfactory than an ordinary 
water-tube boiler or one with forced circulation. By 
fitting new high-power drum boilers working at a 
pressure of 900 lb. per square inch it would be possible 
to raise the output of the Bremen from 120,000 h.p. 
to 180,000 h.p. At the same time, the length of the 
engine room could be reduced by 17-4 per cent., (.¢., 
from 150-3 m. to 124-2 m., the weight per horse-power 
would be only 88 Ib., and the fuel consumption could 
be decreased from 310 gm. to 260 gm. per horse-power 
hour, a reduction of 17 per cent. 

During the meeting a cruise was made up the Firth 
of Forth as far as the bridge, and a number of the 
instruments used in experimental tanks were demon- 
strated. The visitors were subsequently entertained 
to dinner on board the Monte Pascoal. 

On Thursday, June 14, those taking part with the 
members of the Tank Association set out at an early 
hour for Glasgow and on arrival proceeded to the 
headquarters of the Institution of Engineers and 
Shipbuilders in Scotland, in Elmbank-crescent, where 


they were welcomed by Professor J. D. Cormack, who | 


said it was appropriate they should be meeting in a 
hall named after their first president, William John 
Macquoin Rankine, who had achieved world-wide 
fame by applying scientific methods to engineering 
design and practice. When Rankine was at the height 
of his fame, a good deal of similar work was being 
done in engineering, and since then the reciprocating 
engine, which he had improved so much, had been to a 
certain extent replaced by the turbine, invented by 
Parsons, an Englishman, and the internal-combustion 
engine, invented by a German, Diesel. It was largely 
due to such associations as theirs and to an active 
technical press that the results of research in one 
country were quickly known in others. Dr. Foerster, 
in reply, thanked the Institution for the way in which 


the desire of the Tank Association to visit the Clyde | 


had been met. This joint meeting, he said, showed 


that mutual scientific interest transcended national 
barriers and united them in a common cultural 
object. 


A paper on “ The Influence of the Distribution of 
Weights and Buoyancy on the Behaviour of a Vessel 


l 
|in a Seaway ” was then read by Mr. John Anderson, 
lin which he described the loading and form charac- 
teristics of the oil tanker Brunswick. This vessel, 
which had been designed to meet the various conditions 
of seaway in the Atlantic and Pacific and had proved 
exceedingly steady, was 469 ft. long by 63 ft. by 
26 ft. 10 in. draught. Her Diesel-electric machinery 
was placed aft and there was a hold forward for general 
cargo. The unusual features were that there was no 
shear on the weather deck in way of the cargo oil tanks, 
no oil-fuel tank under the forward cargo hold, no mid- 
ship bridge, and no hollow flare in the forward sections. 
The underwater hull was normal. The load displace- 
ment was 17,950 tons, the longitudinal inertia of the 
load water line 351,000,000 ft.-units, and the centre 
of flotation amidships. The average speed when loaded 
was 10-4 knots and the average power under these 
conditions 8 per cent. more than that obtained on the 
measured mile. It had not been possible to secure 
any definite information about the pitching period 
of the vessel. 

Mr. Anderson’s paper was followed by a paper on 
‘*The Influence of Various Forms of Ships upon the 
Economy and the Pitching of Ships of Given Distri- 
bution and Displacement,” by Dr.-Ing. G. Kempf. 
The author said that heavy pitching was produced 
not only when a ship was running head-on to the waves, 
but also when she was meeting them at a small angle, 
and even when she was running parallel to the wave 
crest if the period of encounter approximated to the 
ship’s own period. Dangerous movements might 
arise when the period of encounter approximated 
both to the period of pitching and the period of rolling. 
In considering the factors which influenced the pitching 
of a ship it should be remembered that the length of 
the ship and of the waves could not be changed, and 
that the ships own period could only be changed 
within narrow limits by the distribution of the masses. 
Further, the longitudinal momentum exercised by the 
waves, the stability and the damping factor, were 
inherent in the form of the ship and the whole 
system might be influenced over a wide range by 
altering the course and the speed. 

Finally, a paper on “ Latest Methods of Measuring 
Rapid Changes of Tension, Pressure and Strength” 
was presented by Dr.-Ing. W. Pabst. Such measure- 
ments, said the author, might be deduced from elastic 
changes of shape, such as length. A universal method 
should, therefore, be possible, though one had not yet 
been devised. For the present, therefore, it was 
necessary to consider the test conditions and to choose 
the most suitable arrangement. Exaggerated require- 
ments in one direction should not be allowed to interfere 
with other necessary observations. The natural fre- 
quency of the instruments used for dynamical measure- 
ments must be higher than that of the value which 
was to be measured, and the effect of damping must 
not be overlooked. The highest fundamental frequency 
was important, because the natural frequency of the 
measuring process depended essentially on the fre- 
| quency of the external forces as well as on the natural 
frequency of the structural parts on which the measure- 
ments were being made. These were influenced by 
sudden variations in the external forces. The sensi- 
tivity of the instrument must also be taken into 
account. Sensitivity and natural frequency were 
closely associated, since an increase in the former 
generally led to a lowering of the latter. Mechanical, 
optical and electrical methods of measurement were 
discussed. 

After they had been entertained to luncheon in the 
City Chambers by the Corporation of Glasgow, the 
visitors took part in a cruise down the Clyde on the 
King Edward, at the invitation of the Institution of 
Engineers and Shipbuilders in Scotland. This vessel 
was the first commercial ship to be fitted with Parsons 
turbines. She was built in 1901 and is still performing 
|satisfactory service. During this voyage the greatest 
interest was aroused by a view of the new Cunarder 
|}on the stocks in Messrs. John Brown’s yard at Clyde- 
| bank, and the British members of the party were 
| gratified and the Germans were surprised to see how 
} much work is now in progress on the river. On arrival 
|at Craigendoran, some of the party proceeded by train 
|to Arrochar, where they joined the Prince Edward for 
\@ sail down Loch Lomond to Balloch. From this 
| point a return was made by train to Leith, which 
| was reached at a late hour. 
| On Friday, June 15, a motor tour was made to Stirling 
|and the Trossachs, while in the evening a reception was 
| given by the Lord Provost and Corporation of Edinburgh. 
| At night the Monte Pascoal left for Hamburg, which was 
| reached early on Sunday, thus bringing a very successful 
| meeting to a close. 











| THe Instirvrion or Srrucrurat ENGINEERS.— 
| Mr. Ewart S. Andrews has been elected president of the 
Institution of Structural Engineers for the 1934-35 
session. The honorary treasurer is Captain M. B. 
| Buxton, and the honorary secretary, Mr. J. Stuart Lewis. 








THE NEWCOMEN SOCIETY. 


THE summer meeting of the Newcomen Society was 
held in Derbyshire from June 6 to 9. The meeting began 
with a reception on Wednesday evening in the Art 
Gallery and Museum, the Wardwick, Derby, by the 
Mayor of Derby, Alderman H. Slaney, J.P. Assembling 
at 9 o’clock the next morning, visits were paid in 
succession to the Old Crown Derby China Works, 
the London, Midland and Scottish Railway Company’s 
Museum, the quarries of the Clay Cross Lime Company 
at Ambergate, the Hosiery Works of Messrs George 
Brettle and Company, Belper, and finally to the Little 
Eaton Pumping Station. Among the many objects of 
historical interest which attracted attention were 
Queen Adelaide’s saloon coach of 1842, the oldest 
vehicle owned by the London, Midland and Scottish 
Railway, a small winding engine of 1846 with a hand- 
operated slide valve, and an old Derby-rib stocking 
frame, and the two Cornish pumping engines at Little 
Eaton. The proceedings for Thursday came to a con- 
clusion with a dinner at the Friary Hotel, Derby, the 
headquarters of the meeting. Friday was an equally 
busy day, the itinerary taking members to the Birchover 
Millstone quarries of Messrs James Akeroyd and Sons, 
Limited, the works of D. P. (Dujardin-Planté) Battery 
Company, where two magnificent water-wheels wer¢ 
seen, the Mill Close Lead Mine, Darley Dale, possibly the 
only lead mine still producing in the country, and to the 
Smelt Mills at Lea Bridge. Much of the success of 
the meeting was due to Dr. W. A. Richardson and 
Mr. 8S. R. Hall, of the Derby Technical College. 

After the dinner, two papers were read, the first 
being by Mr. Rhys Jenkins. It was entitled ‘ His- 
torical Notes on Some Derbyshire Industries, ’’ and 
contained much intersting matter on a subject which 
apparently has been little explored. The mining and 
smelting of lead, he said, had been carried on in Derby- 
shire since the Roman occupation. Smelting was 
performed in “ Boles ”’ and this accounts for the number 
of hills in the county bearing the name Bole Hill. 
Boles were in use as late as the reign of Elizabeth. 
Then came the hearths with bellows worked by hand or 
water wheels. About 1808 there were 15 cupolas or 
lead smelting works, in 1830 the number had decreased 
to 10, and in 1870 to eight. In 1868, 4,400 tons of lead 
were produced. It is stated that there are 4,000 dis- 
used mines in the county. The first definite evidence 
regarding the working of iron dates from the twelfth 
century. In the last quarter of the sixteenth century 
the blast-furnace made its appearance in Derbyshire, 
while in 1788 Derbyshire had a greater number of fur- 
naces than Staffordshire. A furnace at Codnor in 
1591 worked for 18 weeks and produced 105 tons of 
iron. It took 14 tons of iron from the furnace to make 
1 ton of bars, which sold for 121. In early days iron was 
worked up locally, nail-making being carried on in 
Belper from the fourteenth to the nineteenth century. 
Chains, spurs, needles, sickles, scythes and the like 
were all made in different localities. Among many 
other interesting notes given by Mr. Jenkins was that, 
according to Farey, the foundry cupola originated in 
Derbyshire about 1780. Other matters touched upon 
in the paper were the water supply of Derby, Lombe’s 
Silk Mill, machine construction, and brewing and malt 
ing. At one time wood screws were made in large quan- 
tities at Hartshorn, Shaw, in his work on Staffordshire, 
1798, remarking that one firm at Hartshorn employed 
59 persons “and make on an average 1,200 gross per 
week, by means of 36 engines or lathes, turned by one 
water-wheel, each cutting with great velocity, eight 
or nine screws a minute, and is stopped 18 times in 
the course of that short period to put in and take out 
the screw.”’ 

The second paper was on the “ High Peak Railway,” 
and was by Mr. D. P. Carr. The Cromford and High Peak 
Railway was for its time a remarkable engineering feat. 
It was about 30 mileslong. Beginning at Whaley Bridge, 
after leaving Gryt Valley it rose abruptly to 1,000 ft. 
and its summit level was 1,250 ft. above the sea. It was 
opened about 1830, some parts of it being worked by 
stationary engines. It experienced many vicissitudes, 
and in 1877 was closed for passenger traffic. ‘The 
northern part is now derelict, the tunnel, } mile long, 
is closed, but some portions connect various limestone 
quarries and brickworks. 








Tue InstiruTion oF Evectrrica, Enornerers.—The 
Council of the Institution of Electrical Engineers has 
awarded a number of premiums for papers read during 
the 1933-34 session. These include the Institution 
Premium to Messrs. W. Kidd and J, L. Carr; the Ayrton 
Premium to Messrs. B. A. G. Churcher, A. J. King, and 
H. Davies; the Fahie Premium to Mr. T. 8. Skillman ; 
the John Hopkinson Premium to Dr. W. G. Thompson ; 
the Kelvin Premium to Mr. B. L. Goodlet; the Paris 


Premium to Dr. J. L. Miller and Mr. J. E. L. Robinson ; 
the Webber Premium to Mr. G. Shearing ; the Overseas 
Premium to Mr. 8. P. Chakravarti ; the Duddell Premium 
to Mr. T. Walmsley ; the Silvanus Thompson Premium 
to Dr. A. H. M. Arnold; and the Willans Premium to 
Mr. D. B. Hoseason. 
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in 1914, and “ Motor Boats’ published in 1923. 
writings throughout were marked by a judicious blend 
of scientific thought controlled and directed by prac- 
tical considerations, with a remarkable ability to 
detect weaknesses in existing practice. These charac- 
teristics are well brought out in two series of articles 
m the design of car engines published in our columns 
in 1915 and 1922, respectively, and two further series 
of articles on defects in motor vehicles, published in 
1920. The latter series were of particular value, as 
they. were based on Major Strickland’s war experiences 
as one of the Chief Inspectors of motor transport. 
They contain a careful analysis of the various defects 
which came to light under the severe service conditions 
to which vehicles of all types were then subjected, 
together with suggested remedies, and it is a remarkable 
tribute to the writer’s prescience that the majority of 
his proposals are now accepted as standard practice. 
Amongst the weaknesses to which he called particular 
attention were insufficiently braced frames, the absence 
of air filters on engines intended for use in dusty coun- 
tries, the one-piece radiator on heavy vehicles, the 
presence of pockets which prevented complete drainage 
of the water system, and the practical impossibility of 
ensuring effective lubrication for many of the car 
bearings. 

Circumstances connected with his family necessitated 
his leaving London, and he was living in Yorkshire 
when war was declared. He immediately returned to 
London and joined the Royal Army Service Corps, and 
was promoted tothe rank of Major in August, 1915. He 
transferred to the Tank Corps in January, 1917, and 
was appointed Senior Technical Officer at Wool in 
charge of the training establishment there, his specialised 
knowledge again proving of great value. In February, 
1918, he joined the Ministry of Munitions as Chief Inspec- 
ting Officer of Motor Transport, and was appointed Assis- 
tant Controller on the Disposals Board in April, 1919. 
In 1921, he joined Messrs. Dudbridge Ironworks, Limited, 
Stroud, as their London representative, and for the 
last few years has lived in practical retirement at 
his home at Boynton Hall, Bridlington. He was 
made a Member of the Institution of Mechanical 
Engineers in 1897, and a Member of the Institution 
of Automobile Engineers in 1909. He read two papers 
before the latter institution, the first, presented in 1922, 
being on the low-compression moderate-speed engine, 
and the second, presented in 1928, being entitled “‘ Some 
Notes on Crankshafts.” He also frequently took part 
in the discussions. The first of the two papers re- 
ferred to formed a contribution to a debate entitled 
“The High-Compression High-Speed Engine versus 


His ; The 
| General Use in Motor Vehicles,” the case for the high- 
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Low-Compression Moderate-Speed Engine for 
speed engine being presented by Mr. H. R. Ricardo. 
Both points of view were very ably represented, and 
although many will think that Major Strickland had 
the more difficult task, he managed to put forward a 
very good argument. While engineering matters were 
of primary interest to him, he had an encyclopmdic 
knowledge of a very wide range of other subjects, and 
it was difficult to find any topic on which he could not 
furnish facts and figures, from the Roman occupation 
of Britain to the age and dimensions of the wrought- 
iron pillar at Delhi. 

Any sketch of this kind would be incomplete without 
some reference to Major Strickland’s personality. He 
was a man of much more than average stature and 
build, and this, with his quiet assurance, conveyed to 
his associates and subordinates a valuable sense of 
confidence. He was of a genial and friendly nature, 
though as men of his type sometimes are, quiet in 
manner, willing to take his part when his knowledge 
and experience might be of service, but ready and glad 
afterwards to retire when he felt the job was done. 
His memory will remain with many as one to be 
warmly cherished. 








THE POLAR SLEEVE-VALVE 
AMMONIA COMPRESSORS. 


Durine the forthcoming Summer Meeting at Liver- 
pool of the Institution of Mechanical Engineers, a visit 
is to be paid to the Polar Works, at Warrington, of 
Messrs. The Liverpool Refrigeration Company, Limited, 
and it may therefore be of interest to those who take 
part in the visit, as well as to engineers in general, 
if we give particulars of some of the firm’s recent 
products. 

On page 426, ante, we illustrated and described the 
new refrigerating plant installed by the Hull Ice 
Company, Limited, Hull, in order to increase their 
output and to improve the efficiency of the plant, which 
now has a total output of over 5,000 tons per week. The 
new plant was constructed by Messrs. The Liverpool 
Refrigeration Company, Limited, Colonial House, 
Water-street, Liverpool, and included five of this 





firm’s Polar vertical four-cylinder sleeve-valve ammonia 
compressors, directly driven by synchronous induction 
motors of 380 brake horse-power, made by Messrs. 
The General Electric Company, Limited, Magnet 
| House, Kingsway, London, W.C.2. Some particulars 
‘of these machines were given in the above-mentioned 


article, but by the courtesy of the manufacturers 
we are now able to illustrate and describe their 
design and construction with the aid of the drawings 
and photographs on this page and on pages 702 and 706. 

It may here be mentioned that the sleeve-valve 
compressor was designed and patented by Mr. Edwin 
Prestage and was first developed by Messrs. H. J. 
West and Company, Limited. It is now exclusively 
manufactured throughout the world by Messrs. The 
Liverpool Refrigeration Company, Limited. One of the 
most important advantages of the type is that it is suit- 
able for operation at high speeds and can therefore be 
directly coupled without loss of efficiency to economical 
high-speed prime movers. The working speeds range 
from 450 r.p.m. in the largest sizes to 1,000 r.p.m. 
in the smallest commercial machines. It may be 
pointed out that the location of the suction valves 
in a trunk piston of the usual design is objectionable 
from many practical points of view, while if both suction 
and delivery valves are located in the cylinder head 
among other difficulties the valve areas are restricted. 
Moreover, at high speeds there is considerable difficulty 
in finding valves capable of withstanding the stringent 
conditions, and it is also important that the flow of gas 
into and from the compressor cylinder should be as 
direct and unrestricted as possible. Sleeve valves also 
lend themselves to multiple-suction working, although 
this is the subject of separate patents. With multiple- 
suction working one compressor can deal with several 
distinct refrigerating duties and different temperatures 
can be maintained for various purposes. 

Sleeve-valve ammonia compressors are made by 
Messrs. The Liverpool Refrigeration Company in three 
types, one using sleeve valves only and capable, it is 
claimed, of running at higher speeds than any other 
refrigerating compressor. It is of the simplest possible 
construction and is silent at all speeds. A second 
type is designed to give the maximum efficiency in the 
larger sizes of compressor in which the revolutions are 
limited, by considerations other than those of valve 
design, to speeds within the practical operating range 
of discharge valves of conventional design. In this 
type the advantage of control by the sliding sleeve is 
retained for the suction, but the discharge is controlled 
by light valves of the disc type located in the cylinder 
head. The third type is designed to give a high overall 
efficiency when two or more different temperatures and 
suction pressures are to be dealt with. It operates on 
the “ multiple effect ’’ or supercharged principle and 
the suction gas at low temperature and pressure enters 
the cylinder through the sleeve as in the two pre- 
viously-mentioned types, but additional ports are 
provided in the lower part of the sleeve to admit 
suction gas at a higher pressure and temperature. 
The motion of the sleeve in relation to the descending 
piston is so arranged that the lower suction ports are 
uncovered only after the upper ports are closed. The 
gas at the higher pressure is thus superimposed on the 
low-pressure gas and at the commencement of the 
compression stroke the cylinder contains a full charge 
of gas at the higher suction pressure. 

The compressor illustrated in Figs. 1 to 6 is of the 
last-mentioned type and in the installation of the 
Hull Ice Company, Limited, the lower pressure gas is 
supplied from brine coolers and the higher pressure gas 
is drawn from a primary evaporating system. The 
latter gas enters through the lower ports, clearly 
shown in Figs. 5 and 6, and the lower-pressure gas 
through the upper ports visible in the same illustrations. 
The inlet of the gas is, of course, controlled by the sleeve 
valve. The illustrations also show that the delivery 
takes place through valves in the safety head, which is 
itself held in position by heavy springs located between 
the head and the top cover. This safety head, it may 
here be noted, is of cast steel machined all over and 
held in place by strong springs. The delivery valves, 
seats and guides are of case-hardened steel specially 
heat-treated, and are housed in the safety, head. 

The general arrangement of the machine and driving 
motor and the position of the more important con- 
nections can be seen in Figs. 1, 2, and 3, and also in 
Fig. 4, which is reproduced from a photograph of one 
of the compressors supplied to the Hull Ice Company 
taken in the makers’ shops. As mentioned in our 
previous article, five of these compressors, electrically 
driven, were supplied, the capacity of each set being 
175 tons of ice a day of 24 hours. Each machine has 
four cylinders of 12-in bore with a piston stroke of 
10 in., while the travel of the sleeve valve is 2 in. In 
these machines the crankcase is of nickel cast-iron and 
is provided with large inspection doors, as shown in 
Fig. 6, to give easy access to the motion work and 
bearings. The crankshaft, complete with the main 
bearings, can be readily withdrawn endways. It will 
be noticed in Fig. 6 that the crankcase, the lower 
part of which forms an oil sump, is provided with 
windows glazed with a specially toughened glass to 
enable the oil level to be seen at a glance. The 
crankshaft is forged in one piece from 38/42 ton 





Siemens-Mertin steel, oil toughened and accurately 
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machined and ground on all wearing surfaces. Oil 
ways are drilled for pressure lubrication. The main 
bearings are lined with white metal and the big-end 
bearings are of cast-steel, also white-metal lined ; 
they are adjustable for wear. The connecting rods are 
of forged steel machined all over and arranged so that 
the piston clearance can be adjusted. The gudgeon 
pins are of case-hardened steel accurately ground and 
locked in the piston while the gudgeon-pin bearings 
are of centrifugal cast-iron ground and secured in the 

nnecting rod by a special arrangement visible in 
Fig 5. 

Che cylinder covers are of forged steel machined 
ill over and the pistons are cast in nickel-alloy iron 
designed to give the minimum weight consistent with 
imple bearing surfaces. The cylinders, liners and 
leeves are of nickel cast-iron machined and ground 
to fine limits, the ports for the passage of the gas being 
milled out. The sleeves are ope rated from eccentrics 
forged integral with the crankshaft as clearly shown 
in Fig. 5. 
are illustrated in Fig. 7, the connecting rod being 
shown on the left, the eccentric rod and strap and the 
piston in the centre, and the sleeve valve on the right. 
Forced lubrication is supplied to all bearing surfaces. 
by means of a pump of the oscillating valveless type 
driven from the end of the crankshaft and specially 
housed in the end cover of the crankcase, as shown 
in Fig. 5, so as to be readily accessible for cleaning. 
An efficient oil strainer is provided. The crankshaft 
glands are packed with the makers’ standard rotary- 
type packing and are readily adjustable. 

\ twin-cylinder compressor, having cylinders of 
7-in. bore with a piston stroke of 6 in., is shown in 
Fig. 8, page 706. This is of the double-suction type, 
vnd is provided with forced lubricated oil-sealed rotary 
crankshaft gland. Its capacity at 500 r.p.m. would be 
15 tons of ice per day of 24 hours with condensing water 
at 86 deg. F 
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PERSONAL. 
Messrs. B.E.N. Patents, Limrrep, Gorst-road, Park 
Royal, London, N.W.10, have recently opened a branch 
f showroom and stores at 45, Harman-street, 
Liverpool, under the management of Mr. Scambler 
ur ASSOCIATION oF 
L.NGINEERS art 


ELECTRICAL 
removing their offices from Chalmers 
Hlouse, 43, Ruasell-square, London, W.C.1, to Aldwych 
Aldwych, London, W.C.2 The new offices will 
occupied on June 25 
Mr. G, W. Marin, M.1L.Mech.E., consulting engineer, 
4 removed from 33, Arran-road, Catford, to Town Hall 
Chambers, Catford, London, 8.E.6 


SUPERVISING 


House 


CONTRACT. 


Messrs. Sin Wrecram Arron anp Company, LIMIrep. 
have been awarded contracta for a 10-ton overhead 
lectric travelling crane for Messrs. Briggs Bodies, 


Limited, Dagenham, and for dismantling and re-erecting 
three tower cranes for Messrs. John Brown and Company, 
Limited, Clydeba: 


Tue Late Mr, Joun Baiwer.—We regret to announce 
the sudden death, on June 10, of Mr. John Bridge, of 
Clayton Moor, Middleton. Mr. Bridge, who was 59 years 
f age, was chairman of the directors of Messrs. David 
Bridge and Company, Limited, engineers and rubber and 
cable machinists, John-street, Castleton, near Manchester. 


LAUNCH OF Passencer Liner spy Wire_ess._We 
sre informed that an interesting and unusual launch took 
place some time ago, when General Hertzog, the Prim: 


Minister of the Union of South Africa, launched by wire 
less from Pretoria, the Maierform passenger liner Bloem 
fontein at the shipyard of Messrs. The Nederland Ship 
building Company, Amsterdam 


INcorroratep Munictrat Evecrricat AssocraTIoNn 
E RRA Mu In connection with our report of the recent 
meeting of the Incorporated Municipal Electrical Associa 
n, the remarks on the paper ‘* Present-Day Practice 
\lternating-Current Urban Distribution,” attributed 
2 to Mr. A. W. Clegg, on page 673 ante, were really 
ule by Mr. Perey Clegg, electrical engineer of More 
mbe and Heysham We regret the error and tender 
it apologies to the two gentlemen concerned 


[ne Preesies SANDWASHER An interesting exampk 
of the value and efficiency of the Peebles sand-washing 
machine has recently been brought to our notice by the 
makers, Messrs. Glenfield and Kennedy, Limited, Kilmar 
nock, Scotland. For the construction of the new bridge 
ver the River Severn at Worcester, sand for the concrete 
was available at the site of an old sewage farm, but as 

his sand was badly contaminated it was at tirst condemned 
as being unsuitable Clean sand would have had to be 
brought from a long distance at considerable expense, 
but the Peebles sandwasher was installed, and enabled 
the sand at the sewage farm to be employed, we under 
stand, with entirely satisfactory results. Upwards of 
2,320 tons of the sand were used in the construction of 
the bridge [he firm informs us that 150 of these 
mechines are now working in all parte of the world. 





The principal moving parts of a compressor, | 
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[JUNE 22, 1934. 
TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 
| Tool Steel.—The supply of 12,000 kg. of steel for tools. 
|The Viagao Ferrea do Rio Grande do Sul, Brazil ; 
| August 23. (Ref. No. G.Y. 13,908.) 

Fire-Extinguishing Equipment.—The supply of com- 
plete fire-extinguishing equipment on the foam system. 
The Uruguayan State Electricity Supply and Telephones 
Administration, Montevideo; August 6. (Ref. No 
|G.Y. 13,912.) 

Boiler and Superheater Tubes.—The supply and delivery 
of boiler and superheater flue tubes and superheater 
elements required during 1935. The South African 
Railways and Harbours Administration, Johannesburg ; 
July 30. (Ref. No. G. 13,921.) 
| Solid-Drawn Steel Tubes.—The supply of solid-drawn 
steel tubes to specification No. C.M.E. 18/1933. The 
South African Railways and Harbours Administration, 
| Johannesburg; July 16. (Ref. No. G.Y. 13,922.) 

Air Filters.-The supply of two air filters for the air 
delivered to two existing 4,400-kW turbo-alternators. The 
City of Melbourne ; July 16. (Ref. No. G.Y. 13,923.) 

Hydraulic Press.—The supply of a 400-ton hydrauli 
press, a hydraulic pressure pump, and an inverted-type 
hydraulic accumulator for Bloemfontein workshops. 
The South African Railways and Harbours Adminis- 
tration, Johannesburg; July 23. (Ref. No. A.Y. 
12,422.) 
| Goliath Crane.—The supply of an electrically-driven 
| Goliath crane for ash-handling plant at Braamfontein. 
| The South African Railways and Harbours Administra- 
tion, Johannesburg; August 13. (Ref. No. A.Y. 
12,423.) 

Electric Soldering Tools--The supply of electric 
soldering tools (100 watts, 50 volts). The Ports and 
| Telegraphs Department, Melbourne; July 10. (Ref. 

No. A.Y. 12,424.) 

Traffic-Control Signals.—The supply of electrically- 
operated, vehicle-actuated, traffic-control equipment. 
The City of Cape Town; July 11. (Ref. No. A.Y. 


12,425.) 





The supply of loading-coil pots. 
Department, Melbourne ; 

12,426.) 

The supply of black adhesive insu- 

lating tape. The Posts and Telegraphs Department, 

Melbourne ; July 3. (Ref. No. A.Y. 12,427.) 
Switchgear. 


The Posts and Te legraphs 
August 14. (Ref. No. A.Y. 
Insulating Tape 


The supply of 11,000-volt switchgear and 
State Electricity Commission of 
Victoria, Melbourne ; July 23. (Ref. No. A.Y. 12,428.) 

Ferry Boats.—The supply of three Diesel-driven ferry 
boats for the transport of passengers and motor vehicles. 
Overall length, 37 m.: draught. 1-30 m.; beam at 
water-line, 9 m.; speed, 18 km. per hour. The Argen- 
tine Department of Navigation and Ports, Buenos Aires ; 
August 9. (Ref. No. A.Y. 12,430.) 

Flat Steel Springs.—The supply of flat steel springs 
required by the Indian Railways during the year ending 
September 30, 1935. The Indian Stores Department, 
Simla; July 16. (Ref. No. G.Y. 13,932.) 

Boiler Plates and Metal Sheets.—The supply of steel 
boiler plates, lead-in sheets (99 per cent. pure), tin- 
Viagao Ferrea do Rio 
Grande do Sul, Brazil; July 16. (Ref. No. G.Y. 13,933.) 


Harbour Works.—The completion of a breakwater 
harbour at the Port of Mackay, involving the construc- 
tion of breakwaters, wharf railway, roads, &c. The 
Mackay Harbour Board, Australia; July 24. (Ref. 
No. G.Y. 13,934.) 


Vacuum Brakes.—The supply of metal parts of vacuum 
brakes such as brass balls, double-branch ball valves, 
single-branch ball valves, and hose couplings. South 
Railways and Harbours Administration, Jo- 
hannesburg; July 30. (Ref. No. G.Y. 13,935.) 


Power Transformers.—-The supply of 6,600-volt single 
phase and three-phase transformers (100 kVA to!300 kVA). 
The Johannesburg City Council; July 14. (Ref. 
No. A.Y. 12,431.) 


Pumping Sets.—The supply of 15 motor pumping 
sets, centrifugal or rotary, of the suction and force type. 
with a normal capacity of 20 cabic metres per hour against 
a total head of 20 metres. The pumps are to be direct 
coupled to three-phase alternating-current 220/380-volt 
motors. The Argentine State Oilfields, Buenos Aires ; 
July 12. (Ref. No. G.Y. 13,957.) 

Petroleum Pumps.—The supply of five rotary suction 
and force pumps for pumping naphtha, kerosene and 
other light petroleum by-products, each direct coupled 
to a 220/380-volt three-phase motor. The Argentine 


accessories. The 





State Oilfields, Buenos Aires; July 13. (Ref. No 
G.Y. 13,938.) 
Brirish Propuction or Pig-IRoN AND STEEL.—-The 


| monthly memorandum issued by the British Lron and 


Steal Federation, Caxton House, Tothill-street, London, 
S.W.1, shows that 101 blast-furnaces were in operation 
during May, an increase of three since the beginning 0! 
the month. The production of pig-iron in May amounted 
to 527,900 tons, compared with 496,300 tons in April and 
339,900 tons in May, 1933. The May output of steel 
ingots and castings totalled 780,000 tons, against 716,800 
tons in April, — 599,600 tons in May, 1933. 
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JUNE 22, 1934.) 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Silicosis Conference.—Considerable importance was 
ittached to a conference held at Swansea last Saturday 
attended by representatives of interests in the coal- 
mining industry, to discuss preventive methods against 
silicosis in mines. Mr. Ernest Brown, the Secretary of 
Mines, who presided, said that South Wales had 90 per 
cent. of the known cases of silicosis, although only about 
15 per cent. of the mechanical drills used in mining. 
The Mines Department was facing the problem and was 
attempting to draft regulations. The Home Office 
recognised that there were a number of cases of disability | 
from conditions of employment not covered by the | 
existing compensation scheme. The Home Secretary 
was satisfied that something must be done to remedy 
the position and the meeting could be assured that there 
would be no unavoidable delay. Dr. S. W. Fisher, 
H.M. Medical Inspector of Mines, described the causes 
ind development of silicosis, and Mr. T. Ashley, H.M. 
Divisional Inspector of Mines, said that dust from drilling 
should be dealt with by means of dust-trapping devices, 
by the use of water-fed drills, or by the application of 
foam, while dust from shot-firing should be cleared by 
imple ventilation and the interval between shot firing 
and the return of the workmen should be as long as possi- 
ble. Captain P.S. Hay, H.M. Inspector of Mines for Dust 
Investigation, said that respirators had been produced 
which had withstood the most rigorous of tests. Sir 
Alfred Cope, Managing Director of the Amalgamated 
Anthracite Collieries, Limited, suggested a Government 
vrant for research, and he also suggested that in addition 
to purifying air in mines something might be done to 
increase the purity of air in miners’ homes where doors 
and windows were kept closed. 


Flour Mills Extensions at Barry.—Messrs. Joseph 
Rank, Limited, are proceeding with the extensions to 
their large flour mills and stores at Barry Dock. Mr. 


Joseph Rank lately made a thorough inspection of the 
new works in company with Sir Alfred Gelder and Mr. 
Charles Burn, the South Wales manager. The extensions, 
which will cost about 50,0001., are to consist of a new silo 
and warehouse. 

Metal Furniture for Swansea Civic Centre.—Swansea 
Corporation have placed contracts amounting to about 
25,0001. for the equipment of their new civic building 
with furniture, most of which is to be of steel con 
struction. The furniture is to be made in South Wales. 

Steel Hats for Miners.—The South Wales Miners’ 
Federation Executive Committee have instructed their 
general secretary, Mr. Oliver Harris, to inform the 
Monmouthshire and South Wales Coalowners’ Associa- 
tion that they approve of the general use of steel hats 
for underground work, and expressed the view that they 
should be provided free of cost to all such workers , 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 
Tron and Steel.—Seasonal influences have retarded 
production in one or two sections of the local staple 
trades. On the whole, however, the forward movement 
has been maintained. Raw and semi-finished materials 
are in demand. Output is well up to recent standard. 
\ccording to the latest official statistics, this area 
produced 104,000 tons of steel ingots and castings during 
\pril. Compared with March, this showed a decrease 
of 20,000 tons, but an increase of 30,000 tons as against 
\pril, 1933. The setback last April is attributed to the 
fact it was a short month, and that the holiday shut-down 
militated against operations. Basic-steel billets are 
in demand, and plant is operating at full capacity. 
Ferro-alloys have developed weakness. The scrap market 
displays a better tone. Latest quotations are as follows : 
Hard basic billets, 81. 5s.; soft basic billets, 61. 15s. ; 
Wi st Coast hematites, 87/1. 6d.; East Coast hematites, 
6d.; Derbyshire No. 3 foundry iron, 68s. 6d. ; 
Derbyshize forge iron, 64s. 6d.; bars, 101. 10s.; and 
sheets, 121. 5s. Favourable developments are features of 
the heavy engineering and machinery branches. One con- 
cern is to spend 50,0001. on the installation of a new 
12-in. rolling mill, while another firm has ordered a 
large electric steel furnace of the latest type, and has 
also laid down a new roughing and finishing mill. Makers 
of railway rolling stock report no change. Firms pro- 
ducing forgings and castings for mercantile marine and 
naval purposes are busily employed. 
output of stainless steel, acid and heat-resisting materials, 
ind high-class tool steel. The tool trades are gaining 





ground. Inland demands for most classes of tools are 
substantial. Farm and garden implements are progres- 
sive lines. Messrs. Thomas Firth and John Brown, 


Limited, have inaugurated one of the most up-to-date 
ngineers’ tool factories in the country. This was des 

cribed in our issue of last week. The inaugural ceremony 
dealt with elsewhere in this issue 


South Yorkshire Coal Trade.—The demand for most 
lasses of fuel has undergone little change. Quiet 
haracterises the market as a whole. Overseas business 
searce. The call for industrial fuel has been well 
taintained. Iron and steel works are purchasing with 
reater freedom. Supplies of coking smalls are on the 


| slacks, 8s. 
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Derbyshire hards, 16s. to 17s. ; 
nutty slacks, 7s. to 8s. 6d. ; 


rough 
smalls, 


16s. to 17s. ; 


to 98. ; 


5s. 6d. to 6s. 6d. 


| 
' 


| 


| North 





There is a growing | 


short side. Best hards are firm. Bunkering business is 
nly moderate. Only a limited amount of trade is being | 
fone in house coal. Foundry and furnace coke are 


steady at lds. 6d. to 16s. Gas coke 
Ss quiet at 22s. 
Quotations are : 
Derbyshire best house, 19s. to 2ls. 


per ton at ovens. 


Best branch handpicked, 25s. to 26s. ; 


brights, 16s. to 18s.; best screened nuts, 16s. to 17s. ; 
small screened nuts, 14s. to 15s. ; 


Yorkshire hards, 


to 25s. per ton f.o.b. at the Humber ports. | 


Derbyshire best | 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLEsBROouGH, Wednesday. 

The Cleveland Iron Trade.—While Cleveland pig-iron 
is still far from plentiful, supply is less scarce than for 
some time, with the result that makers are not so indif- 
ferent to overseas orders as they have been. At the 
same time, they are still reluctant to grant the substantial 
price concessions necessary to secure export trade. 
Stocks are still very light, and unlikely to increase to 
any extent as producers are determined to regulate as 
far as possible output to requirements. Second hands 
have not a great deal of iron to offer, and their dealings 
are restricted to narrow limits by conditions of contract 
imposed by ironmasters, who reserve to themselves the 
right to meet direct the needs of principal home users 
and of consumers in Scotland. Deliveries continue to be 
made regularly to customers beyond the Tweed, but 
the bulk of the make is going into consumption at 
East Coast works. Quotations for shipment 
abroad vary considerably and are not easily ascertained, 
but for other business fixed minimum figures are rigidly 
adhered to at the equivalent of No. 3 g.m.b. at 678. 6d. 
for local consumption, 69s. 6d. delivered to North of 
England areas outside the Middlesbrough zone, 67s. 3d. 
delivered Falkirk, and 70s. 3d. delivered Glasgow. 

Hematite.—Values of East Coast hematite pig-iron 
are well maintained, and indeed an upward movement 
would cause no surprise. Supply is well taken up, 
though overseas demand is light and likely to continue 
so, a8 comparatively very cheap parcels of Continental 
hematite are offered freely in markets abroad. Some 
makers have no iron stored, and the accumulations that 
there are at one or two works are small and mostly sold. 
Producers are thus in a very strong statistical situation 
and are not pressing export sales. For other than 
overseas trade, delivery prices are ruled by No. I grade 
of iron at 68s. here, 74s. to 77s. supplied to various 
parts of Yorkshire, 70s. Northumberland and Durham, 
and 75s. Scotland. 

Foreiqn Ore.—Transactions in foreign ore are few and 
small, but sellers are taking quite a firm stand and 
ineline to the belief that consumers will have to pay 


| above rates at present ruling when they seek to renew 
I g _ 


contracts. Rubio, of 50 per cent. quality, is quoted 
17s. c.i.f. Tees. 

Blastfurnace Coke.—Demand for Durham blastfurnace 
coke promises to increase, and as supply is not too 
plentiful prices are likely to stiffen. Good medium 
qualities remain at 20s. delivered to Tees-side works, 
but that is now more a buyer’s than a seller’s figure. 

Manufactured Tron and Steel—Works are well em- 
ployed in nearly all departments and promise to continue 
so over the summer months, but some concern is felt as 
to the future, as inquiries on home account are not 
numerous or heavy, and there seems little prospect of 
early material improvement in overseas trade. Hope is 
expressed, however, that home autumn demand will be 
substantial. Constructional steel manufacturers have 
quite a lot of work to execute, and producers of railway 
material are turning out considerable tonnage, but 
departments dependent on shipbuilding need orders, 


and sheet makers are only moderately employed. Among 
the principal market quotations are: Common iron 
bars, 91. 12s. 6d.; packing (parallel), 81.; packing 
(tapered), 101. ; Am billets (soft), 51. 12s. 6d.; steel 
billets (medium), 7/. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 111. 10s.; steel ship 
plates, 8. l5s.; steel angles, 8l. 7s. 6d.; steel joists, 


8l. 15s. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 101. 10s. for 
delivery to home customers, and 9/. 58. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 131. for delivery to home consumers, and 111. 5s. 
f.o.b. for shipment overseas. 

Scrap.—Heavy steel scrap is scarce and commands 
50s. to 52s . 








Exvecrricity Supprty nv Iraty.—-During the first three 
months of 1934 the production of electricity in Italy 
totalled 2,770 million kWh. 

Tue INsTITUTION OF MINING AND METALLURGY.—The 
Gold Medal of the Institution of Mining and Metallurgy 
has been awarded to Mr. J. A. Agnew, in recognition of 
his services in the development of the mineral resources 
of the Empire, and to the mining industry. The Con- 
solidated Gold Fields of South Africa, Limited, Gold 
Medal and premium of 40 guineas has been awarded to 
Dr. W. R. Jones for his researches on the incidence of 
silicosis and for his published papers on the subject. 
The William Frecheville students’ prize of 10 guineas 
has been gained by Mr. D. J. Rogers. 


Roap VEHICLEs For Raruway Company.—The London 
Midland and Scottish Railway Company has recently 


»| placed orders for 515 road motor vehicles and 557 


trailers with various manufacturers in this country. 
These orders constitute the programme of the*company 


for 1934. Among the supplying firms are Messrs. Albion 
Motors, Limited; Messrs. Morris Commercial Cars, 
Limited; Messrs. Ford Motor Company, Limited ; 


Messrs. Jowett Cars, Limited ; Messrs. Dennis Brothers, 
Limited ; Messrs. Karrier Motors, Limited; Messrs. 
Cranes (Dereham), Limited ; and Messrs. Austin Motor 


| Company, Limited. 








NOTICE OF MEETING. 


oF MecHANICAL ENGINEERS.—Summer 
Meeting, Liverpool. Monday, June 25, to Friday, 
June 29. Tuesday, June 26, 10 a.m., The Picton Hall, 
oo Reception by the Lord Mayor of Liverpool. 
10.30 a.m., “ Liverpool and the Atlantic Ferry,” by 
Mr. J. Austin. 2 p.m., Visits to various Works. 
8.30 p.m., The Town Hall, Liverpool. Reception by the 
Lord Mayor of Liverpool. Wednesday, June 27, 
8.45 a.m. Alternative Morning Visits to various Works 
2 p.m. Alternative Afternoon Visits to various Works, 
&e. 7.30 for 8 p.m., Adelphi Hotel, Liverpool. Dinner. 
Thursday, June 28, 9 a.m. Alternative Whole-Day 
Visits to various Works. 8 p.m., The University. 
Reception by the University Council and Senate. Friday, 
June 29. Alternative Whole-Day Excursions. 


INSTITUTION 


For Meetings of other Societies, see page 2 of Adver 


tisements. 








NOTES FROM THE NORTH. 


Graseow, Wednesday. 


Scottish Steel Trade.—Although there has been practi 
cally no improvement in the demand for heavy steel 
during the past week, makers in the West of Scotland 
have a fair number of specifications on hand yet and 
the output keeps steady. Fresh business, both on home 
and export account, is extremely slow, and in the latter 
connection especially is very poor. The general inquiry 
is of a very limited nature. In the black-steel sheet 
trade a fair volume of business is going through for the 
heavier gauges for home consumption, but light gauges 
are rather dull. Export orders are still of little account 
because of the keen competition offered by Continental 
producers. Prices are unchanged and are as follows: 
Boiler plates, 91. per ton ; ship plates, 8/. 15s. per ton ; 
sections, 81. 7s. 6d. r ton; black-steel sheets, }$ in., 
8l. 10s. per ton; and No. 24 gauge, in minimum 4-ton 
lots, 101. 10s. per ton; galvanised corrugated sheets, 
No. 24 gauge, 13/. per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. 


Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland have not changed and 
makers are still so short of specifications that broken 
time continues. The re-rollers of steel bars are also no 
better off for work and are finding the competition 
from the Continent very keen. The current market 
quotations are as follows : ‘‘ Crown” bars, 91. 15s. per ton 
for home delivery, and 91. 5s. per ~? for export ; and 
re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 


Scottish Pig-lron Trade.—Iin the Scottish pig-iron 
trade a good demand continues on home account, but 
export orders are very limited. Of the fifteen furnaces 
now in blast, five are producing hematite iron, five 
basic, and five ordinary quality. Prices are being main- 
tained, and the following are the current quotations : 
Hematite, 71s. per ton, delivered at the steel works ; 
foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow harbour for the week ending 
last Saturday, June 16, only amounted to 179 tons. 
Of that total, 155 tons went overseas and 24 tons coast- 
wise. During the corresponding week of last year the 
figures were 31 tons overseas and 12 tons coastwise, a 
total shipment of only 43 tons. 

Sugar Machinery Contracts.—Makers of cane sugar 
machinery in the West of Scotland have recently been 
very successful with tenders for new factories, several 
having been booked for India. The latest contract 
reported for the equipment of two new factories in 
India has been secured by Messrs. A. and W. Smith and 
Company, Limited, Glasgow. This contract will amount 
to about 135,0001., and each of the two factories will be 
capable of crushing 850 tons of sugar cane per day. 
The buildings will be constructed in India, but the 
material which will be supplied by Messrs. A. and W. 
Smith, will amount to about 3,300 tons. 








THe Marxkinc or Importep Cuarn Brocks.—The 
Board of Trade announces that in pursuance of Section 7 
of the Merchandise Marks Act, 1926, a draft Order-in- 
Council has been laid before Parliament requiring im- 
ported chain blocks of metal to bear an indication of 
origin on sale or exposure for sale in the United Kingdom. 
The draft Order has been published and copies may be 
purchased from H.M. Stationery Office, Adastral House, 
Kingsway, London, W.C.2 


THomas Gray Memoriat Trust.-—In connection with 
the Thomas Gray Memorial Trust, the Council of the 
Royal Society of Arts offers a prize of 1001, to any person 
who brings to the notice of the Judges appointed for the 
purpose an invention, publication, or diagram which 
is considered to be an advancement in the science or 
practice of navigation, and proposed or invented by the 
competitor during the period January 1, 1929 to 
December 31, 1934. Another prize of 1001. is offered 
for an essay on the carriage of heavy ore cargoes dis 
cussing also deck and side openings. Competitors must 
forward their proofs of claim in connection with the prize 
for the invention or their essays, not later than December 
31, to the secretary of the Royal Society of Arts, John- 
street, Adelphi, London, W.C.2. Both competitions are 
open to persons of any nationality, but, in the case of the 
essay competition only, competitors must be past or 
present members of the seafaring profession. 
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Fic. 7. 


LAUNCHES AND TRIAL TRIPS. 


“Anice Ropert.’’—Single-screw cargo steamer for 
the carriage of bananas fiom the West Indies to France ; 
ropelling machinery supplied by Messrs. Frederiksstad 


Mok. Verksted, A./S., Norway. Launch, May 8. Main 
dimensions, 200 ft. by 48 ft. by 25 ft. 2 in. Built by 


Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 
to the order of a French company, represented by Mr. L. 
Martin, Paris. 

“ CorF_eet."’—Single-screw coal-carrying steamer for 
the coastal and Bay trades; triple-expansion engine 
supplied by Messrs. The North-Eastern Marine Engineer 


ing Company, Limited, Sunderland. Launch, May 29. 
Main dimensions, 257 ft. by 39 ft. 6 in. by 18 ft. 9 in. 
Built by Messrs. 8S. P. Austin and Son, Limited, Wear 
Dock Yard, Sunderland, for Messrs. Cory Colliers, 


Limited, London. 
“ Wirina."—Twin-screw motor yacht ; 
comprising V.12-cylinder engines, supplied by 


Diesel engines 
Messrs 


Movine Parts or CoMpPpREssoR. 














Fig. 8. 


Gleniffer Engines, Limited, Glasgow. Launch, May 30. 
Main dimensions, 102 ft. 6 in. by 18 ft. by 10 ft. 3 in. 
Built by Mesars. Cochrane and Sons, Limited, Selby, for 
Mr. W. H. Collins. 

‘Roya Darropu Il.""—Twin-screw passenger 
steamer for ferry service on the Mersey ; triple-expansion 
engines. Launch, May 30. Main dimensions. 156 ft. 3 in. 
by 46 ft. by 13 ft. 5 in Built and engined by Messrs. 
Cammell Laird and Company, Limited, Birkenhead, to 
the order of the Ferries Department, County Borough of 
Wallasey 

“ DruRSLAND.”’—Twin-screw passenger and 
car ferry; the two 450-b.h.p. engines supplied by 
Messrs. A/S. “ Volund,"’ Copenhagen. Launch, June 7. 
Main dimensions, 164 ft. by 32 ft. 9 in. by 12 ft. draught. 
Built by Messrs. Nakskov Shipyard, Limited, Denmark, 
to the order of Messrs. A/S. Hundested—Grenaa Company. 


Steel-decked swim 


Launch, 


and “ YARDRULE.” 


“ YARDsTICK " 
carry 180 tons deadweight. 


barges, each to 


7-In. 





motor- | 








x 6-In. Twrn-CYLINDER COMPRESSOR. 


June 11. Main dimensions, 81 ft. 3 in. by 21 ft. 8 in. 
by 7 ft. 10 in. Built to order of Messrs. The Thames 
Steam Tug and Lighterage Company, Limited, London, 
by Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16. 

“Sim Hastrncs ANperRson.’’—Single-screw target 
towing motorship eight-cylinder, four-cycle Harland- 
Burmeister and Wain Diesel-type engines. Launch. 
June 14. Main dimensions, 112 ft. by 25 ft. by 12 ft. 6 in. 
Built and engined by Messrs. Harland and Wolff, Limited, 
Govan, Glasgow. 

“Lonpon TRADER.” 
for service between London, Hull, and Grimsby ; 
expansion engine supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Sunderland 
Trial trip, June 14. Main dimensions, 196 ft. 
28 ft. 8 in. by 13 ft. 6 in. Built by Messrs. R. and W 
Hawthorn, Leslie and Company, Limited, Hebburn-on- 
Tyne, for Messrs. Free Trade Wharf Company, Limited 
London. 


Single-screw coasting steamer 
triple 
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of using a high-temperature source of radiation for | fullest sense is in sight. We are dealing each year 
personal comfort in this fog-ridden country.| more successfully with smoke emission from indus- 
“ Suitability,” therefore, involves the use of the/trial chimneys: the domestic fire remains our 
open fire, as against central heating and other low- | greatest problem. 

temperature sources of heat waves. It also implies; If, however, we regard smoke as comprising all 
a careful study of the characteristics of the grates | the products exhausted through chimneys, there is 
in which the fuel is to be used. Some grates will|one problem more serious still than that of black 
burn nothing but coal, and that inefficiently. Most | smoke : we refer to sulphur. Each day London 
of the existing grates which are now satisfactory | discharges into its atmosphere sulphur equivalent 
for coal can only be efficiently changed over to solid | to 1,000 tons of sulphuric acid. Smoke may be the 
smokeless fuel by employing low-temperature coke. | cause of the blackening of buildings and of rendering 
Low-temperature coke, as Mr. John Roberts| them unsightly, as well as of bad health, but dirt 
reminded the meeting, does not necessarily mean/can be cleaned from buildings. Sulphur is the 
a fuel containing 8 per cent. to 10 per cent. of| cause of corrosion and of real damage to property. 
volatile matter; according to the nature of the | There is at present no method of dealing with the 
coals used in its production and the design of the | sulphur resulting from the consumption of fuel by 
retort, the amount of volatiles may range between 
3 per cent. and 20 per cent., each extreme being | this problem is by first washing the coal very 
equally smokeless and suitable. On the other hand, | thoroughly before turning it into coke and then 
as Mr. Nicol pointed out, gas coke as now produced ladding to it some substance which will retain the 
is Selling for domestic use at a greatly enhanced rate sulphur in the ash. 

on account of the introduction of specially designed 
urates. The design of coke-burning grates is a| er : i . a i : 
subject to which engineers might well pay attention. | THE STATUS OF THE GARAGE 
Some 70,000 open coke fires have been installed MECHANIC. 

within the past few years, each consuming | ton Berore the war, it could be stated with some 
or 2 tons of coke per year, and the present yearly | truth that a boy who entered the engineering 
rate at which these stoves are being supplied iS | industry was certain of a living, with the additional 
some 40,000, whilst hot-wat r domestic boilers are attraction that there was no bar to the attainment 
being put in at th rate of 120,000 a year, each one | of a high position in his chosen profession. As a 
consuming 3 tons of coke annually. Clearly, @/ result of successive. waves of trade depression, 
complementary to the special production of highly | however, the industry was largely closed to new 
combustible open-grate coke would be the intensive jentrants, many of the leading firms refusing to 
sale of coke-burning grates. |accept apprentices for whom they could see no 
The methods of production devised for manufac: | prospect of employment on the completion of their 








turing the necessary fuel must take account of| time. The parent with a mechanically-minded boy | 


these two possibilities and of the necessity for! was thus faced with a difficult problem, and it is 
reducing costs. It is commonly assumed that bulk} to be feared that all too many of them yielded to 
carbonisation is the most efficient and cheapest | the pleadings of their sons, and after a short course 
method. Experiences with gas-making plant at/| of training with some firm of more or less doubtful 
the works of Messrs. The Gas Light and Coke | standing, bought them an interest in a garage. It 
Company, described by Mr. R. W. Hunter before the | js difficult otherwise to account for the large number 


smaller users ; the only obvious method of tackling | 





former, is relegated to a secondary position in the 
organisation, and is in fact often regarded as a 
vexatious but necessary side of the firm’s business. 
Until this state of affairs be altered, we see littk 
prospect of any marked improvement in repair 
work, and such alteration is hardly likely to take 
place until the average car owner learns to distin- 
guish between a good and a bad job. The first 
step in this admittedly difficult educational work 
might well be to label the garages where a good job 
is possible, when the owner would be in a position 
to experiment and to draw his own conclusions. 
Such a procedure is, in essence, the basis of both 
the Institution’s old and new schemes, although it 
was and is proposed to label the workman rather 
than the garage. 

The executive committee for the new schem: 
embraces the Institution itself, The Commercial 
Motor Users’ Association, The Institute of the Motor 
Trade, The Association of Principals of Technical 
Institutes, The Royal Automobile Club, The 
Society of Motor Manufacturers and Traders, The 
Automobile Association, The Trader Publishing 
Company, and The Association of Teachers of 
Technical Institutes. It will thus be seen that both 
the technical and commercial sides of the industry 
are well represented, together with the users. The 
scheme in brief is to issue a Certificate of Proficiency 
to such candidates as can satisfy a board of exami- 
ners that they have reached a certain standard in 
both a theoretical and practical knowledge of their 
trade. The certificates will be ultimately issued 
under one of three headings, mechanical, electrical, 
and metallurgical, and the competency of the appli- 
cants will be tested by means of both a practical 
test and a written examination, applicants born 
before January 1, 1900, being exempted from the 
latter. A commencement is being made with the 
| first two certificates, the metallurgical certificate 
being for the moment in abeyance. While the 
| Institution itself will carry out the practical tests, 
the written examinations will be conducted by the 


Institution of Gas Engineers in 1933, show that | of such businesses controlled by gentlemen of very | City and Guilds of London Institute. The latter 
coke ovens do not necessarily make gas cheaper! dubious competence and staffed by five-eighth | examinations will follow well-tried lines, and interest 
than retorts taking but one-twelfth of the charge. | fitters. It need not, of course, be suggested that centres rather round the practical examinations to 


Whilst the predilection of the collieries would be | all garages are run on these lines, since in some of 


in the direction of the coke-oven style of operation,|them the standard of work is comparable with 


| be conducted by the Institution. 


There is nothing in automobile repair work which 


designers are not necessarily bound to neglect the | that in the manufacturers’ workshops, but in others | differentiates it essentially from other branches of 
smaller units. The record of many low-temperature | jt is so low that car owners prefer to be put to|engineermg, other than the varied range of the 


concerns and of the Fuel Research Board indicates | -onsiderable inconvenience rather than to entrust 
that metal retorts are unlikely to be the ultimate | ,, pair work to an unknown firm. 

method employed, although the known success of This state of affairs has now persisted for a| 
one company may seem to weigh the balance in the | number of years, and as early as 1926, The Insti- | 
contrary direction. At present we have four} tution of Automobile Engineers put forward a 
methods in use, from among which possibly some provisional scheme for training automobile repairers. 
final perfected system may emerge. We refer to :| We discussed this scheme at length in ENGINEERING, 
(1) carbonisation at low temperatures in metal] yo], exxi, page 531 (1926), and it may be recalled | 
retorts; (2) carbonisation in medium-temperature | that it consisted of a five-vears’ course covering | 
brick retorts or coke ovens ; (3) systems of blending 
with medium-temperature carbonisation, which can 





both theoretical and practical work, the schedule | 
for the latter embracing three years spent on repair 
be, and are being, applied to gas retorts and coke} work, with the remaining two years spread over | 
ovens; and (4) the present gas retorts operating | no less than eleven different departments. While | 
as they do to-day. Some of these systems must| welcoming the scheme as a whole, we expressed the | 
opinion that the basic trouble lay in the fact that | 
the garage business was very generally regarded as 
grates. All are extending rapidly; in terms of|the Cinderella of the automobile trade, with the 
actual world production the second system has} result that wages ruled much too low for the really 
probably extended most rapidly during the past year| high standard of work demanded, and the better 
or two, class of men tended to move to more highly paid | 
Compulsion by Act of Parliament has been more | work. As regards the actual scheme put forward 
than once proposed in order to speed up the rate of | by the Institution, we felt compelled to criticise 
replacement of coal by open-grate coke. Fortu-| the proposed allocations of time, as it appeared 
nately, the Smoke Abatement Society has wisely|to us that short periods spent in a wide variety of 
avoided this pitfall. It has been suggested, how- shops would tend to produce a Jack of all Trades, 
ever, in the paper contributed by Dr. G. E. Foxwell| rather than a competent workman. It is, neverthe- 
to the meeting that “ voiuntary compulsion” of a| less, greatly to be regretted that the scheme came 
well-known type could be applied by the use of the | to nothing, with the result that a position reflecting | 
sales organisation methocs of commerce. People | little credit on the automobile industry as a whole 
will buy nearly anything if sales propaganda is| has been allowed to persist until the present time. 
handled properly. Associations between producers| We now note with great satisfaction that the 
opening the way to co-operative sales effort may be | Institution of Automobile Engineers has again taken 
difficult to secure, but associations between producers up the question, but along rather different lines. 
of high and medium-temperature cokes would be 


necessarily, and others may or may not, be con- 
sidered in conjunction with the provision of special 


Before considering the new scheme, the position 
less difficult to compass, in witness whereof we may|in the average garage may be examined more 
refer to the National Benzol Company, the Sulphate | closely. As we stated when previously discussing 
of Ammonia Federation, the Creosote pool, and| the subject, the proprietor customarily handles two 
others. The problems, however, are complex, and | entirely distant classes of business, the sale of cars, 
undoubtedly there is still plenty of work for the | accessories, fuel and oil, and car repair work. The 
engineer and designer before smoke abatement in its | latter being in general much less profitable than the 








operations which one man may be called upon to 
perform. While there is an increasing tendency, 
particularly in the larger garages, to avoid either 
fitting or machine work as faras possible, by replacing 
worn parts by standard oversizes, such work is 
almost impossible to avoid entirely owing to the 
presence on the roads of old cars for which spares 
are not readily obtainable, particularly if the car 
be of foreign origin. When every allowance has 
been made for this tendency, there is always the 
possibility that in a small garage a single individual 
may occasionally be expected to machine up new 
parts, such as oversize pins and bushes ; fit bearings, 
keys or other parts ; harden ; weld ; braze ; solder; 
and finally perform tyre repairs; tune up an 
engine; and locate and remedy faults, including 
those in the electrical apparatus. Such a plethora 
of qualifications is now demanded nowhere else, 
and a man claiming to possess them would be 
viewed with justifiable suspicion in the majority 
of engineering works. The irony of the situation 
is emphasised by the fact that the standard of 
hand work required may actually be higher than 
that demanded in the original construction of the 
car, as it is frequently necessary to brmg new 
parts into harmonic relationship with the old parts 
no longer true to gauge. Moreover, this work must 
be done with equipment that cannot possibly com 
pare with that available in the manufacturers’ 
works. It is evident that this wide range of opera- 
tions involved in car repair work has not been 
overlooked by the executive committee for th 
scheme, since, as stated, the certificates of pro 
ficiency are to be sub-divided under the headings 
of mechanical, electrical and metallurgical. The 
great majority of the work referred to above falls 
within the first classification, which therefore offers 
the greatest difficulty from the point of view of the 
examiners. In the syllabuses and regulations for 
the scheme which have been issued, it is stated 
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that the practical test in Section (A)—Mechanical, 
may involve chipping, filing, riveting, scraping, 
sawing, tapping, and the selection or preparation 
of tools for these operations; drilling, grinding, 
milling, screw-cutting, shaping and turning, also 
with the selection and preparation of tools ; brazing, 
oxy-acetylene welding or soldering; a knowledge 
of workshop inspection methods and the use of 
gauges; a knowledge of vehicle maintenance ; and 
the diagnosing of faults in any part of the chassis, 
exclusive of electrical parts. We would again 
emphasise that no man can be expected to be expert 
in such a range of operations, and it becomes 


necessary to reconsider the functions of a garage | 


mechanic. 

If the work could be confined to taking new 
parts from the shelf and bolting them in position, 
men with the necessary qualifications could probably 
be found without difficulty. As suggested earlier, 
however, we are of opinion that a considerable 
amount of fitting, machining and other skilled work 
is still called for, an opinion that appears to be 
shared by the compilers of the syllabus for Section A. 
There is, in fact, no doubt that at the present time 
many proprietors of even a small garage will cheer- 
fully undertake extensive overhauls, incidentally 
quoting a price far below that demanded by the 
manufacturer for the same work. In such cases, 
a large proportion of the work is contracted out, 
but such garage mechanics as are available are 
responsible for the final matching up and re- 
assembly, together with such work as can be done 
with the tools available in the garage. In larger 
garages, less of the work is contracted out, and in 
the largest, it may all be done on the premises. 
The majority of the repair work in all garages, 
however, consists in minor repairs, such as decar- 
bonising, grinding-in valves, re-lining brakes, fitting 
new standard parts and making adjustments. 
While it is impossible to draw a line of demarcation 
between these two classes of work, it is probably 
fair to say that it is a customer’s own responsibility 
if he decides to have major work carried out by a 
small garage, but that, on the other hand, he is 
entitled to expect that minor work should be 
properly done in the same establishment. Unfor- 
tunately, it is on the manner in which this minor 
work is often carried out that the whole trade has 
acquired an unenviable reputation, and on its 
success in effecting an alteration in this respect 
depends the value of the new scheme. We hope 
that in the future it may be possible to arrange for 
a further sub-division of the Mechanical Certificate 
into such groups as fitting, machining, and sub- 
sidiary operations such as welding, brazing and 
soldering; a knowledge of vehicle maintenance, 
elementary electrical work, fault diagnosis, tyre 
repair work, and so on, being required in all 
groups. 

We appreciate that such a sub-division may be 
impracticable for the moment, but would suggest 
that the certificates of proficiency issued might 
well be endorsed with the operations in which the 
applicant showed particular competency. So far 
as we are aware, no such tests of craftsmanship, 
other than the practical examinations of the various 
technical colleges, have been attempted since the 
early days of the Whitworth Scholarships and 
Exhibitions, and all practical engineers will agree 
that they represent a difficult task for the examiners. 
[t is proposed that the test should not exceed four 
hours, and it will obviously be impossible in this 
time to test the candidate’s ability at all thoroughly, 
but as it is intended that the examiner’s report 
should be based partly on answers to oral questions, 
it should not be difficult to eliminate the hopeless 
bunglers. We trust that considerable stress will be 
laid on the necessity for methodical work and the 
importance of cleanliness, as it is particularly in 
these directions that the typical garage mechanic is 
so frequently at fault. As we have stated earlier, 
the certificates of competency will be issued to 
individual men, who will be placed on a register 
and entitled to wear a special badge. It will thus 
be necessary for an owner to ascertain for himself 
whether certificated men are on the staff of any 
particular garage, and a further desirable step 
would appear to be that a garage employing a 


| 
| 


exhibit a special sign. This would ensure the 
interest of the motoring public, without whose 
co-operation the scheme can hardly achieve its 
object. 








NOTES. 


INTERNATIONAL CONFERENCE ON Puysics. 





| Weare informed that, in response to an invitation 
| from the Royal Society, the International Union of 
Pure and Applied Physics will meet in London 
|from Monday, October 1, to Saturday, October 6, 
|next. The conference will be held under the presi- 
|dencies of Professor Millikan and Lord Rayleigh, 
|the details being arranged by a committee of the 
| Physical Society and of the British National 
|Committee for Physics. From the provisional 
programme we learn that the conference will in- 
clude a discussion on nuclear physics to be opened 
| by Lord Rutherford, covering cosmic radiation, 
| 8-ray transformation of radioactive elements, arti- 
| ficial transmutations, and the constitutions of 
atomic nuclei. The conference will also deal with 


| certain aspects of the theory of the solid state of | 


|matter, an opening survey of the subject being 
| given by Sir William Bragg. Under this heading 
| interatomic forces and the possible or probable 
jexistence of a secondary structure im crystals, 
| coarser than the fine structure detected by X-rays, 
and its relation to physical properties will be dis- 


cussed. A report from the Symbols, Units and 
| Nomenclature Commission of the International 
Union of Physics will be presented to the conference, 
and other business of the Union will be transacted. 
The London meetings will be held in the lecture 
theatre of the Royal Institution, and the conference 
will meet on one day at the Cavendish Laboratory, 
Cambridge ; a visit will also be paid to the National 
Physical Laboratory. In addition to the official 
delegates of the national unions adhering to the 
International Union of Physics, the members of the 
conference will consist of Fellows of the Royal 
Society, Fellows and students of the Physical 
Society, and others interested in the discussions of 
the conference and desirous of taking part in them. 
Those wishing to attend should send their names 
to the Secretaries, International Conference on 
Physics, The Royal Society, Burlington House, 
Piccadilly, London, W.1, not later than September 1. 


FRIcTION. 


The fact that a considerable part of the work of 
the engineer lies in reducing or increasing friction 
was pointed out in an interesting lecture on this 


D.Se., Ph.D., at the Annual General Meeting of the 
British Science Guild, in the lecture theatre of the 
Royal Society of Arts, on Tuesday, June 12. 
chair was occupied by the Rt. Hon. Lord Melchett. 
Professor Andrade first pointed out that to under- 
stand friction, co-operation between the physicist, 
chemist, engineer, and mathematician was necessary. 
There were, he said, various kinds of friction, such 
as fluid friction and friction of gases, but he pro- 
posed to confine his attention to the friction between 
solids with and without lubrication. After demon- 
strating the common phenomena of solid friction, 
he explained that it was not dependent upon the 


strated by sliding two pieces of polished glass and 
two pieces of ground glass on each other. The 
angle of inclination at which sliding commenced 
was practically the same in each case. The cleanli- 
ness of the surfaces, however, wis of great import- 
ance. The friction between perfectly clean surfaces 
was very high, and he demonstrated this by a very 
simple and effective experiment. Heating a piece 
of glass tube in a Bunsen burner, he drew it out to 
form a tube of small diameter. Two small tubes 
produced in this way were mounted at an angle 
considerably exceeding 45 deg. A third tube was | 
drawn out at each end leaving a part of the original 
diameter in the centre. This tube was then placed 
so that the drawn-out ends rested on the two thin 
tubes previously prepared, but the inclination of 
the latter had to be increased to what appeared to 
be about 60 deg. before any movement occurred. 
The coefficient of friction was, therefore, consider- | 





given percentage of such men should be entitled to 





ably greater than unity. The lecturer went on 





subject, delivered by Professor E. N. da C. Andrade, | 


The | 


roughness of the surfaces, a fact which he demon- | 
£ ’ 


| after passing through deep waters, it is now much 
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‘to discuss the principles of lubrication and con- 
cluded with an explanation of the Michell thrust 
block. 


THE Britisu AssociaTION MEETING AT ABERDEEN. 


The arrangements for the British Association 
meeting to be held in September are now well 
advanced. As has already been announced, the 
president this year is Sir James Jeans, who was 
elected to the position after the regretted death 
last winter of Sir William Hardy. The president 
of Section G (Engineering), in which most of our 
readers will be interested, is Professor F. G. Baily, 
whose address on Thursday, September 6, is to 
be on the subject of sources of cheap electric power. 
The Section will also have before it a paper by 
Mr. W. T. Halcrow on “Scottish Hydro-Electric 
Stations.” Local subjects figure conspicuously in 
the programme. For instance, a paper on granite 
and granite quarrying will be read by Mr. F. 8. 
Anderson ; one on paper making will be contributed 
| by Messrs. James Abel and J. Duguid ; another, on 
cableways, will be by Mr. R. T. Medd. A paper by 
Mr. R. W. Allen on the application of Diesel engines 
|to trawlers and their operating gear may also be 
classed with these in view of the importance of 
Aberdeen as a fishing port. A joint paper is being 
contributed by Professor C. H. Lander and Dr. FE. W. 
Smith on the collection and distribution of gas in 
bulk, and a contribution of still wider scope will 
be one by Sir James Henderson on the development 
of invention as a stimulus to economic recovery. 
Also in these days, when so much attention is neces- 
| sarily being paid to water resources, a paper which 
may be expected to arouse interest is one by 
|Captain W. N. McClean on the flow of the River 
| Dee, which will be followed by the Water Resources 
Committee report. Professor B. P. Haigh is con- 
| tributing a paper on the lower yield-point in mild 
steel. As already announced, a feature of the 
meeting will be a group of papers on noise, for which 
the Committee on Reduction of Noise is responsible ; 
these will embrace one by Professor Cave- Brown-Cave 
on the reduction of motor-exhaust noise, a second 
by Dr. A. H. Davis on the measurement of noise, 
and a third on motor homs. The meeting at which 
| these are taken will be supplemented by an actual 
demonstration which is in the hands of Professor 
Cave-Brown-Cave and is expected to provide matter 
of great interest. There will, of course, be the 
usual appropriate visits to local and other industrial 
centres, when members will see in practice the 
methods, &c., with which the papers have been 
concerned. In addition to the programme of 
| Section G in which all the above figure, there will 
be two joint meetings of Sections A and G, or of 
subsection AG, as we understand this arrangement 
is to be styled. The programme for these has been 
|in the hands of Dr. Ezer Griffiths, who has arranged 
|altogether for some 19 short contributions dealing 
| with a variety of subjects. The list of these is too 
\long to give here, but they cover heat, bodily 
|comfort, insulation in building, refrigeration in 
transport, convection at high pressures, radiation 
}from non-luminous, gases, illumination, tempera- 
|ture measurement, heat transmission in pipes, and 
| periodic hardness fluctuations in metals. 


Tue FounpaTIon OF MopERN CIVILISATION. 


We have frequently heard it stated in presiden- 
tial and other addresses that the engineer, and more 
particularly the mechanical engineer, is responsible 
for the system on which modern civilisation rests. 
We have also heard it claimed, and with good 
reason so far as the argument goes, that the prior 
credit is due to the tool maker, who undoubtedly 


| anticipated and is still essential to the development 


of all engineering ideas. But we think a claim that 
can scarcely be disputed, however much others may 
regret it, is that made by Sir William Larke at the 
luncheon, last week, of the British Engineers’ 
Association, that our present mode of life is wholly 
dependent upon the iron and steel industry. If 
this were eliminated, Sir William justly remarked, 
civilisation would crash, and all industries with it. 
Sir William was speaking on the changes which the 


| industry with which he is so prominently connected, 


has gone through in recent years, and showed how, 
























































710 


better placed to face the future. Before the war, 
pig-iron was regarded as an index of prosperity ; 
to-day, however, steel is a much better index. In 
1929 our steel production amounted to 9,600,000 tons, 
and in 1931 this had fallen to 5,200,000 tons. Until 
the end of 1932, protection had no effect, because it 
had been impossible to get Government to realise 
that forestalling by foreign producers would occur. 
The duties imposed were therefore not effective in 
increasing production until January, 1933. By the 
end of that year, however, our production had gone 
up to 7,000,000 tons, and there was an increased con- 
sumption of at least 1,400,000 tons that year which 
had nothing to do with the decrease in imports 
which only amounted to 600,000 tons. The present 
rate was 9,000,000, and employment was greatly 
improved. The recovery had been remarkable, 
and it showed that the supporters of protection were 
amply justified. Imports had now gone up again, 
and Sir William considered this to be due to the 
anticipation by foreigners that sooner or later we 
would wish to join international cartels, when it would 
be argued that the basis of participation should take 
such exports by them to this market into account. 
They had, it was known, been faced in this country 
with competitive prices 40 per cent. the 
cost of the foreigner’s production. In some sections 
our exports increasing, although many 
other countries had shown a decrease. As regards 
prices, Sir William mentioned that the Board of 
Trade price index, listing 26 iron and steel items, 
stood only 9-4 per cent. above the 1913 level, and 
5 per cent. lower than the 1929 figure. The advance 
was much less than that of raw material, which was 
due to the improved efficiency of the works. The 
Federation interested most in increasing its 
business, and obviously the best way to do this was 
to keep prices down, so that consumption would 
goup. A fair price was undoubtedly best calculated 
to result in prosperity and expanding consumption. 
Sir William paid a pleasing tribute to the Board of 
rrade and other officials under whom so great a 
change in our fiscal policy had been brought about 
with so little difficulty and friction, and also to 
the value of the evidence of the British Engineers’ 
(Association, through Mr. D. A. Bremner, before 
(iovernment and other committees, in connection 
with protection. Having given such hearty support, 
is Mr. Reavell as well as Sir William pointed out, 
the Association hoped that its members, as steel 
users, ‘would ultimately benefit by the changes 
brought about. In proposing the vote of thanks, 
Mr. Louis Smith, M.P., stressed the importance in 
these days of having representative organisations 
capable of industrial matters with 
Ciovernment, Sir William Larke stressing the same 
point in reply. The latter, im fact, pointed out 
that Government agreements of themselves brought 
business, they could only create 
conducive to increased trade It was organised 
industry and trade which must follow up th 
igreements with trade missions and thus translate 
the intent of the agreements into increased trad 
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INTERNATIONAL CONGRESS FOR APPLIED Mecuanics 


On page 629 ante, we gave some particulars of the 
Fourth International Congress for Applied Mechanics 
to be held in Cambridge from July 3 to July 9 next, 
and we are now able to give some further informa- 
tion from the provisional programme just issued. 
The Congress will be opened in the Senate House by 
the Vice-Chancellor of the University on Tuesday, 
July 3, at 2.30 p.m., and there will be an informal 
talk on Cambridge by Mr. P. C. Fitzgerald, M.A., in 
the lecture theatre of the Engineering Laboratory 
it 5.30 p.m. In the evening, a reception and dance 
will be held in the Guildhill by invitation of the 
Mayor and Mayoress of Cambridge. Sectional 
papers will be dealt with and general lectures will be 
delivered in the mornings and afternoons of Wednes- 
day, Thursday, Friday and Saturday, and social 
functions are to be held in the evenings of those 
days. On Wednesday, at 8.30 p.m., a conversazione 
will held at the Engineering Laboratory by 
invitation of the president of the Organising Com 
mittee, Professor C. E. Inglis, O.B.E., F.R.S., and 
Mrs. Inglis; while on Thursday afternoon, from 
4 p.m. till 8 p.m., a garden party is to be given in 
the Fellows’ Gardens of Christ's College. On Friday | 


be 
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evening there is to be 
College, and the Congress dinner will be held on 
Saturday evening in the Hall of Trinity College. 
The remaining sectional papers will be taken in 


the morning and afternoon of Monday, July 9, | 


and one general lecture will be delivered on that 
day, on which the concluding general meeting will 
be held at 4 p.m. 
are to be dealt with, and seven general lectures, the 
titles of which were given in our previous notice, 
are to be delivered. Members of the Congress are 
invited to attend the International Conference on 
Experimental Tank Work organised by the Institu- 
tion of Naval Architects and to be held in London 
on July 10, 11 and 12, and application should be 
made to the Secretary of that Institution, 2, Adam- 
street, Adelphi, London, W.C., before July 4. The 
organising secretary of the Congress is Mr. A. H. 
Chapman, Engineering Laboratory, Cambridge. 


SHEFFIELD INDUSTRY. 

The formal opening of the new engineers’ tool 
department of Messrs. Thos. Firth and John Brown, 
Limited, was performed by the Lord Mayor of 
Sheffield on Monday, the 18th inst. In view of the 
illustrated description of this important develop- 
ment which appeared in our last issue, it is not 
necessary to describe the department here, but in 


recording the occasion it is a pleasure to associate | 


ourselves with the satisfaction expressed by the 
Lord Mayor at taking part in a function which 
further illustrated the upward trend of Sheffield 
industry. It is common knowledge that the depres- 
sion through which the country has passed affected 
Sheffield very severely, and the altered conditions in 
which the city now finds itself is not only a satis- 
faction in itself, but is an excellent indication of 
reviving industry elsewhere. Much of the material 
produced in Sheffield forms the raw material or the 
tools of other industries, and such progress in these 
basic supplies as is now to be seen forms the best 
type of promise for the future. That Messrs. 
Firth-Brown are sharing very fully in the improved 
conditions is a matter for no surprise. As Lord 
Aberconway, the chairman of the company, said 
at the lunch preceding the opening, the excellence 
of Sheffield products is founded on three factors, 
namely, the possession of a skilled body of work- 
people, inheritors of a great tradition; the possession, 
secondly, of highly trained and experienced technical 
and commercial staffs ; and thirdly, an appreciation 
of the value of research. In all these advantages 
Messrs, Firth-Brown share fully and, particularly 
in the latter, they hold a leading place. The founda- 
tion, many years ago, of the Brown-Firth Research 
Laboratory was a proceeding showing an early 
appreciation of possibilities which are now more 


generally recognised, and the importance, both 


technical and commercial, of the activities of that | 


institution have had not a little to do with the 
favourable position in which the combined company 


now finds itself. 








CONVERSAZIONE OF THE INSTI- 
TUTION OF CIVIL ENGINEERS. 
TuHat the opportunity of meeting their friends 

at the annual conversazione of the Institution of 

Civil Engineers is fully appreciated by the members 

is obvious from the large attendance these pleasant 

functions always attract. 
held this year on Wednesday, June 13, and the 
attendance is said to have been even above the aver- 
age. The members and guests were received by the 

President, Sir Henry P. Maybury, G.B.E., K.C.M.G., 

C.B., and Mrs. J. 8S. Killick, and, in addition 

to the usual entertamments, there was on this 

occasion an opportunity of inspecting an exhibition 
of plans, drawings, portraits and other objects 
of interest in connection with the centenary of the 
death of Thomas Telford, the first President of the 

Institution. Particulars of these exhibits will be 

found on page 681 of our last week's issue. 

The exhibition of engineering models and scientific 
instruments, which always attracts considerable 
attention, included, as usual, a number of interesting 
items, and to some of these we propose to refer 
below. We may mention particularly the thermo- 


The conversazione was 


A total of 130 sectional papers | 


elastic experiments demonstrated by Professor E. G. | 
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a reception at St. John’s Coker, F.R.S., and Professor A. V. Hill, F.R.S. We 


propose, however, to deal with these in a subsequent 
| issue of ENGINEERING. 

| Mr. F. de la C. Chard showed the electrical 
/recording intensometer illustrated and described 
|on page 699 of our previous volume, and the piezo- 
|electric recorder for impact stresses shown by Mr. 
G. Grime, M.Sc., has also been previously referred 
to in our columns. This instrument is being used 
in the pile-driving research at the Building Research 
Station, Garston, near Watford, briefly described 
on page 494, ante. A simple and effective form of 
|deflectometer was shown by Mr. W. A. Green, 
M.A., B.Sc. It was composed of two bars of wood 
of rectangular section placed side by side for part 
| of their length and held together by four helical 
| springs set at a small angle with the axes of the 
| bars. Between them was a thin brass rod having a 
| circumference of 0-1 in., and to the end of this rod 
| was attached a pointer moving over a white celluloid 
scale about 4 in. in diameter. One of the bars is 
clamped to the part of which it is desired to measure 
the deflection and the other bar is secured to some 
fixed point. It will be evident that any relative 
| longitudinal movement between the two bars will 
cause the rod to rotate and that it will turn through 
a complete revolution for a longitudinal movement 
of 0-1 in. As the scale is divided into tenths and 
hundredths, it is thus possible to measure deflections 
to within 0-001 in. 

Mr. Ralph Freeman showed a model of the Birche- 
nough bridge over the Sabi River in Southern 
Rhodesia. It of a two-hinged arch of 
1,080 ft. span, carrying a roadway 18 ft. in width; 
the contract was 86,000/. The model was 
to a scale of | in. 16 ft. We may also mention 
here the interesting model of a_ transportable 
bridge shown by Messrs. A. M. Hamilton and G. D. 
White-Parsons. These bridges are composed of 
standard parts that can be assembled to form Warren 
trusses of any strength and are suitable for temporary 
alignments of roads and railways, for military pur- 
poses, contractors’ use and for many other purposes. 
The individual parts are sufficiently light to be 
carried by men or packed on animals in mountainous 
districts or countries. They can 
launched, it is stated, in a few hours by unskilled 
labour. This is possible because the bridge is 
first launched as a very light structure and streng- 
thened as required when it is in position. 


consists 


cost 


roadless be 


Professor Frederic Bacon, M.A., exhibited some 
photographic studies of cracking and fracture 
caused by fatigue and corrosion, carrying further 
the work exhibited at last year’s Conversazione, 
which was dealt with in ENGINEERING, vol. cxxxv, 
page 685 (1933). He has now investigated what 
happens when the specimen cracks from a peripheral 
| Vee-groove or square shoulder. The type of fracture 
obtained with these specimens is not independent 
of the load as it is with plain specimens. If the 
stress limits are only just high enough to lead to 
fracture after a million or more cycles, it is probable 
| that the whole of the cracking will be from a single 
origin. A “young” crack is no longer semi- 
cireular, as it is for plain specimens, but is now an 
elongated lenticular double-convex patch, as shown 
in Figs. 1 and 2,opposite. The concentration of stress 
at the bottom of the groove or shoulder causes the 
crack to spread round the circumference rather 
than to penetrate radially. Later, as shown in 
Fig. 3, the extremities of the crack turn over or 
become “beaked concave.” The beaks extend 
} until eventually the curvature of the whole crack 
| contour from concave to convex, as 
shown in Fig. 4. At higher loads cracking starts 
| from several origins spaced round the circumference, 
and if the stress limits are fairly high, a “ festoon ” 
f cracks will completely surround the specimen. 
| These cracks run together and smooth out to a 
| ring crack, after which the crack contours become 
| concentric eccentric circles. At intermediate 
| loads the ‘“ festoon ” of cracks is more likely to be 
|limited to a portion only of the circumference, 
| in which case * one-sided ovals” result. All these 
| effects were clearly illustrated in Professor Bacon's 
| exhibit by a panel of 24 photographic enlargements. 
| Another similar panel illustrated cracking and 
| fracture in air and salt water. 
The interesting metallurgical 
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Robert Hadfield, Bart., D.Sc., F.R.S., was divided 
into five sections, one containing various specimens of 
metallurgical interest, including some showing the 
development of modern cutting tools. This was illus- 
trated by models representing the amountof mild steel 
removable per minute at each stage of development. 
With the latest types of high-speed steel containing 
cobalt, the figure is about 12 Ib., as compared 
with } lb. for the carbon-steel tools originally 
used. Special testing methods were illustrated 
in another section, which showed a method of deter- 
mining the internal stresses in the head of a rail. 


Parallel longitudinal strips are cut from the head | concrete while setting. For this purpose the sample | |with the longer edge. 


lurgical exhibit was that of Mr. Sherard Cowper- | film is fixed round part of the circumference 
Coles, who showed steel girders, rails, &c., coated | internally. With this apparatus the image formed 
with electrolytically-deposited lead in order to|is made to move over the surface of the film at 
protect them from sulphurous fumes and other|a speed of 1,000 m. per second. Photographs of 
corrosive conditions. Portable electrical apparatus | explosion waves, travelling at 10,000 m. per second, 
for chromium plating and for depositing other metals can be taken with this apparatus and measured 
was shown by Messrs. R. H. Adey and A. W. Neil. with an error less than 0-3 per cent. The total 
Particulars of this will be found on page 517 of | | time of exposure is of the order of 0-0001 second. 
our previous volume. | For driving the mirror, an ingenious form of flexible 

Coming now to the exhibits of physical apparatus, | coupling has been devised by Mr. Fraser. It is 
we may first mention the apparatus shown by Dr. | made by cutting parallel slits in a rectangular sheet 





Norman Davey for measuring the heat evolved by | of stout paper, the slits running at a small angle 
| 
When bent round and 


of the rail and the stresses in each are calculated | is inserted in a vacuum flask, and the latter is placed | clamped on to the ends of the two shafts to be 


from the changes in form and dimensions which | 











connected, the paper forms a flexible coupling 
| which permits movement in any direction between 
| the two shafts. Thin sheet steel can, of course, be 
| used in place of paper, if higher torques have to be 
| transmitted. In another form of camera exhibited 
| for photographing explosions in internal-combustion 
engine cylinders, the exposure is made by holes 
jeut near the peripheries of two large steel discs, 
|run synchronously, and arranged so that when the 
| holes in the two discs are opposite each other, the 
| light can pass to a lens located behind them. The 
| photographic film is placed on the edge of a disc, 
|also rotated synchronously. If it is desired to 
obtain high-speed photographs of non-luminous 
| bodies, a condenser discharge is used, the condenser 
| being charged and discharged by contacts operated 
| by the dise-driving mechanism. The length of the 
|exposure is determined by the duration of the 
| discharge, and may be as short as 0-000001 second, 
| A convenient form of semi-automatic light- 
| distribution photometer was shown by Messrs. C. C. 
Paterson, O.B.E., and G. H. Wilson. It consists 
of an arm, which can be rotated round an electric 
lamp or light fitting, carrying at its outer end a 


lin a water bath. Thermocouples are placed in the 
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occur in the specimens. 
in this section showed the stages in the diamond 
pyramid hardness scale from lead (No. 4) to tungsten 
carbide (No. 1500). In a section relating to the 


recent applications of steel, the Hadfield high- 
speed roll crusher supplied to Messrs. Stewarts 


and Lloyds for their Corby steel works was illus- 
trated ; this was dealt with together with a smaller 
crusher on page 436 of our previous volume. 
Another section of Sir Robert Hadfield’s exhibit 
was arranged to illustrate the practical problems 
solved by the use of heat-resisting and corrosion- 
resisting steel. Interesting items were a composite 
cast barrel for a domestic cooker burning anthra- 
cite, made partly of “ Era H.R.4”’ heat-resisting 
steel and partly of cast-iron. A portion of the cast 
barrel had been fractured to show the perfect 
junction between the 
iron. We may also mention 
bowls for centrifugal separators made in “ Era 
C.R.4” corrosion-resisting steel. Portraits of 120 
distinguished scientists, connected more particularly 
with the development of metallurgy and engineering, 
also formed part of this exhibit. Professor H. J. 


some forged-steel 


| photo-electric cell. The cell is connected to a 
| mirror galvanometer, and the spot of light from 
this is projected on to the back of a translucent 
paper disc which rotates synchronously with the 
arm carrying the photo-electric cell. As the latter 
arm rotates, variations in the light intensity cause 
the spot of light to move radially over the translucent 
paper, and by marking its position at frequent 
intervals a polar curve is obtained. 

Photographic records of the pressure produced 
by under-water explosions, obtained by means of 
| & piezo- -electric crystal of tourmaline, were shown 
| by the Department of Scientific Research of the 
| Admiralty, of which Dr. C. V. Drysdale, C.B., 
| O.B.E., is director. The photographs show the 
| pressure on a time base, obtained by means of 
|a cathode-ray oscillograph, and in one case the 
| pressure reached was 2,500 Ib. per square inch. 
| The maximum pressure is maintained for about 
|0-001 second. An air-flow meter making use of 





‘ , | 
Another series of specimens | 


heat-resisting steel and the | 





| the change in the magnetic constants of two induc- 
tive circuits also formed part of this exhibit. The 

|instrument consists essentially of two iron-cored 

| coils mounted in a cylindrical box, the magnetic 

| circuit of the coils being completed through an air 
gap and a movable iron armature. The latter is 
connected to two thin brass diaphragms, which 
close the two ends of the cylinder. When air is 
flowing on the diaphragms they yield in the direc- 
tion of the air flow, and cause a small displacement 
of the armature, thus causing a change in the 
inductance of both coils. This change disturbs 
the balance of an alternating-current bridge, the 
amount of “out of balance” being recorded on 
a detector. The latter, suitably calibrated, gives 
a measure of the air velocity. 

Mr. John L. Hodgson showed one of the base-type 
air-flow meters used in the Mersey Tunnel, but as 
we propose to deal with these in a subsequent issue 
of ENGINEERING, we need not refer to them in 
detail on this occasion. They are used in conjunc- 
tion with a distance transmitter, local indicator 
and distance recorder, and in connection with the 
latter we may mention that the clockwork mechan- 
ism is driven by a spring, but a Sangamo electric 
motor is provided to keep the spring wound up and 
to continue the record for eight hours, should the 
current fail. The normal rate of movement of the 








Fie. 4. 


flask and in the water bath, and are both connected 
differentially to a mirror galvanometer. If there is 
any difference in temperature between the concrete 
and the water, the spot of light falls on a selenium 
bridge and the current from this, after amplification, 
operates a relay which switches on a heater to raise 
the temperature of the water. Thus, a rise in 

temperature in the concrete is followed by asimilar 
rise in temperature of the water, and in this way it is 
possible to represent the conditions existing in a 
large mass of concrete. With a high-alumina | 
cement mixed in the proportion 1 : 2: 4 with 60 per 
cent. of water, the temperature was found to rise | 
37-5 deg. C. in 24 hours, after which it remained 

fairly steady. With Portland cement mixed in the 

same proportions, the rise in temperature was 18-4 

deg. C. in 24 hours, after which the temperature 

slowly rose to 27 deg. C. in three days, reaching 

over 40 deg. C. in seven days. 

Mr. R. P. Fraser, A.R.C.S., D.I.C., showed 

photographic apparatus for the investigation of 
explosion flames. In one camera used for this 





Spooner also showed autographs of 136 eminent 
mep of science, engineers and mechanics of the 19th | 
century, and exhibited a table giving the dates of | 

death of many of them | 


birth and Another metal- 





work, a stainless steel mirror, measuring 6 in. by 
4 in. by 1 in., is rotated in an evacuated cylinder 
at 30,000 r.p.m. A large-aperture lens is fitted in | 
the periphery of the cylinder, and photographic | 


paper is 1 in. per hour, but for a special test, the 
rate of movement can be increased to | in. per 
| minute by turning a small lever. 
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aerial photography, and also illustrated some techni- 


iF 
Recent developments in infra-red photography | 
were illustrated by Mr. Olaf F. Bloch, F.L.C., who 
showed some fine examples of long-distance and | 
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were being preferred. 


pw ; : 
kill and aptitude played an important part. 


| 8 


For instance, the author had stated that cluster 
lis were losing favour and that four-high mills 
This suggested that personal | of smaller coils. 
He/}did not withstand the pulling action very satis- 
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America. The author had mentioned that heavy 
coils of strip could be obtained by welding the ends 
It had been found that the welds 





cal and industrial applications of the process. Other| did not agree with a statement made towards the |factorily. Moreover, it was necessary, in order to 
physical exhibits, which considerations of space|end of the paper that drastic deformation of the | protect the rolls, to grind off the excess of metal at 


prevent us from dealing 


~ 


meter for determining the sill ratio of any point in 


with at length, were a sky | crystal structure rendered normalising unnecessary, 


}as a low-temperature box-anneal produced an 


the welds, and this made the operation expensive. 
Further, even with careful cold rolling, a good weld 


a room lighted by natural light, shown by Mr./almost normalised grain structure. This would| would sometimes break, not on the welding line, 


\. S. E. Ackermann, and a portable noise-measuring 
instrument exhibited by Mr. A. P. M. Fleming, 





| pressings might very well demand the stiffer sheets | 


only apply to a particular pressing, and other/| but about } in. on either side of it. 


Principal C. A. Edwards, F.R.S., stated that the 


C.B.E. There were several other exhibits of] referred to by the author as having been produced | sheet and tin-plate industry were facing the possi- 


different but of these we can only 


mention a sectional model of a petrol-driven self- 
contained road breaker, shown by Messrs. E. A. 
Gatehouse and A. W. Neil. For particulars of this 


classifications, 


interesting tool we must refer our readers to page 542 | and uniformity. 


of our previous volume. 
Three lectures were delivered during the course 


| by normalising and cold-rolling. With regard to 
| the Steckel hot-rolling mill, he would be surprised 
| to learn that the advantages of this were other than 
mechanical, namely, an improvement in straightness 
He was glad to note that the 
| rolls on all the plants described were carefully looked 


| « : rr: 
|after, particularly as regards temperature. This 





of the evening, one by Dr. Ezer Griffiths, F.R.S.,| was obviousy an important question in these high- 


on “ Recent Developments in Refrigeration, with 
Special Reference to the Import of Fruit from 
Abroad”; another by Sir Alexander Gibb, G.B.E., 
C.B., entitled ‘Thomas Telford, F.R.S. (1757- 
1834), First President of the Institution ” 
third on “The Empire Ait 
Mr. C. F. Snowden-Gambk 


Route to 


THE IRON AND STEEL INSTITUTE. 


(Continued from page 684.) 





CONTINUING our report of the annual meeting of | that 


the Iron and Steel Institute, held in London on 
Thursday and Friday, May 31 and June |, we 
have now to deal with the proceedings which 
followed the discussion on the second report of the | ‘ 
Corrosion Committee on the morning of Friday, 
June |. 

CaRNEGIE MepAL AND WILLIAMS PRIZE. 


Before proceeding with the reading and discussion 
of the next paper the agenda, Mr. Lysaght 
presented the Carnegie Gold Medal for 1933 to 
Mr. Brymor Jones, of Cardiff. This had 
awarded to Mr. in recognition of 


been 
his 


Jones 


research work on the nitrogen-hardening of steel, | 


an account of which was printed in the Carnegie 
Scholarship Memoirs for 1933. The President also 
ward of the Williams Prize of 100/. 
Some 


announced the a 
jointly to Mr. A, Robinson for his paper on 
actors Leading to Greater Production froma Steel 
Furnace,” presented at the autumn meeting in 
Shettield, and to Mr. D. F. Marshall for his paper on 

The External Heat Blast Furnace,” 
read at the last annual meeting in London, In pre 
senting the certificate of award to Mr. Robinson, 
the president congratulated him on the fact that 
this the occasion on which he had 
iward from the Williams Prize fund. 


Loss ol a 


was second 


received an 


MANUFACTURE OF STEEL SHEETS. 


lhe Manufacture of Full-Finished Steel Sheets,” 
Mr. KE. R. Mort, was the last contribution con 
W e | to 


by 


sidered on Friday morning. commences 


reprint this contribution on page 689 of our issue | 


of June 15. 

Mr. A. Allison, who opened the discussion, said 
that the author had remarked that normalising was 
absolutely necessary for material which must with 
stand successfully the severe drawing operations 
imposed on it by motor-car body makers. 
confirm that for some smaller pressings a normalised 
necessary. The question of 
linked up with this; few 
furnace builders seemed to supply units of moderate 
capacity. They appearel to confine themselves 
mainly to the construction of enormous furnaces for 
enormous outputs. The question of coloured edges 
had been investigated by Dr. Heathcoat, of the 
Rotherham College of Technology, and evidence 
was produced that the discoloration was due to the 
gas containing uncracked ethylene. Hence, possibly 
the irregularity referred to by Mr. Mort was explained 
by the variable cracking of the gas. The ce ScTIp- 
tions of the various methods of producing wide strip, 
either on Steckel hot mills or on tandem mills, 


strip was distinctly 


output was, however, 


revealed the complexity of the problem, and this 
suggested that there was a point at which mechani- 
sation failed and craftsmanship came into its own 


| efficiency rolling-mill plants. 

| Mr. E. Lysaght thought that the wide-strip rolling 
mill and its product would not be a practical develop- 
ment in this country. In his conclusions the author 





| This was open to query. If an extraordinarily 
|small grain size was desired, perhaps heavy cold- 
| rolling was justified; otherwise, there was no 
| justification for the statement regarding cold- 
| rolling. The next speaker, Mr. G. C. Richer, said 
the author had stated that motor-car body 
| Sheets were being produced in strip mills, ready for 
despatch, at a cost of about 8/. 10s. per ton. He 
| would like to know how that figure had been arrived 
jat and detailed summary should have been 
|furnished. In any case, the “ ton” referred to was 
probably the net ton and not the gross ton. (Mr. 
Mort here interposed with the remark that the 
figures referred to the 2,000-lb. ton.) Mr. J. B. 
| Brooke, who spoke next, asked on what grounds 
| the sweeping statement that rimming steel should 
| be teemed hot had been made. 
did not support that view and metallurgical friends 
in Chicago had informed him that the temperature 
should be just hot enough to avoid the formation 
| of ingot skull. 

Mr. P. Damiron thought that cold-rolling offered 
| definite advantages in so far as high-grade products 
were concerned, as better refinement of the grain 
|structure was secured after the heat treatment 
| which followed the cold rolling. Moreover, a better 
surface and greater evenness of gauge were obtained 
by the heavy cold rolling and subsequent heat treat- 
ment. From the point of view of the percentage 
of primes produced, and in particular the rejections 
of off-gauge material, the least satisfactory cold 
miils for the rolling of wide strip were the tandem 
mills. 
United States, employing three-stand tandem mills 
reducing the material from 0-1-in. to No. 20-gauge, 
the percentage of primes obtained was only 78, the 
remaining 22 per cent. showing variations in thick- 


a 








| 


ness averaging as much as 7 per cent. 


The best practice 


In one of the leading rolling-mill firms in the | 


To correct | of material. 


bility and, in fact, the urgency of modifying thei 
methods. If cold-rolling were carried on beyond 
| 100 per cent. extension no definite advantage 
jaccrued, but with that degree of cold-rolling it 
was possible to dispense with black-annealing and 
supplement this by a final white annealing at a low 
temperature, which was easily controlled. This 
procedure yielded deep-stamping quality sheets 
which were equal to the normalised sheets as now 
utilised. There was another method of attaining 
similar ends without the wholesale scrapping of 
| plant now extensively employed on the production 


; and the | had stated that there was no doubt whatever| of sheet and tin-plate. This was to do all the hot- 
India,” by | regarding the desirability of heavy cold-rolling. 


| rolling that was now done, short of approximately 
| 10 per cent. to 15 per cent. of the finished length, 
|then to shear and open. By supplementing the 
| hot-rolling operation by cold-rolling to the finished 
| length, and then annealing at 650 deg. C., material 
equal to the normalised sheet was obtained. 

| Mr. J. C. Arrowsmith stated that during the past 
|seven years great advances had been made in this 
country in the manufacture of full-finished sheets 
f deep-drawing quality. From the point of view 
| of the motor-car body manufacturer, the present 
| position was that the problem of producing the 
| required standard of surface had been solved by 
| quite a number of sheet manufacturers, at least in 
so far as sheets up to 48 in. wide were concerned. 
The difficulties had been greater, however, in 
| producing sheets in which the necessary surface 
requirements were combined with the desired 
| drawing properties. There still remained much to 
| be done to ensure greater uniformity of drawing 
| properties, and in this connection it seemed as 
though the most profitable field for research would 
| be the improvement of the open-hearth product. 
| It was difficult to demonstrate lack of uniformity 
|of drawing properties by any method of testing. 
; This lack did, however, become apparent when 
lesmeal thousand sheets of steel were subjected to 
la forming operation in a die where the working 
| conditions remained reasonably constant. Among 
the results produced by variable material were 
(a) excessive scrap due to breakage; (b) the pro- 
duction of pressings of an inferior standard; and 
|(c) loss of production as a result of experimenting 
with die settings. The liability of soft-steel strip 
to crease on coiling or uncoiling, which was men- 
was similar to the “ stretcher- 





;}O 





| tioned in the paper, 


|strain” effect, inasmuch as it was connected with 
| e . . 
j the pronounced yield point possessed by this type 


This property, however, appeared to 


this it had been necessary to install a separate single- | be absent if the steel were at a temperature above 
stand mill working in conjunction with the tandem | 300 deg. C. 


mill. With the aid of this plant, the proportion of 
off-gauye material had been reduced to 10 per cent. 
but at considerably increased cost. In the Steckel 


| cold-rolling mill, on the other hand, the proportion 


He could | 


of off-gauge material was only about 4 per cent., 
and this represented the two end pieces used for 
fixing the strip to the reels. 





| 
|for motor-car body panels and parts were con- 
| 





| « 
Moreover, these waste | disadvantage. 


The author had briefly referred to the necessity 
for a small uniform grain, but in so far as pressings 


cerned, the exceedingly fine grain, resulting from 
rapid cooling after normalising or from annealing 
lrastically cold-worked material, was a distinct 
The higher yield point and ultimate 


pieces could generally be easily disposed of. Another | strength which were usually associated with very 
uivantage was that the Steckel mill was operated | fine-grained material made it more difficult to 
with a new automatic gauger which limited the }eliminate wrinkles and buckles during the pressing 


tolerance to 2} per cent., from one end of the cold- | operation. 
| car body work, the most desirable grain size was 


rolled coil to the other. 


For the majority of pressings for motor- 


Some months previously he had witnessed some | one which was intermediate between the old box- 


rolling operations at 
Steckel hot-mill plant at the Campbell Works of 
Messrs. Youngstown Sheet and Tube Company. 
Although the universal two-high hot-rolling mill 
employed as a Steckel-operated mill was quite 
unsatisfactory for the purpose—the rolls had a 
diameter of 30 in. for a table length of 84 in., and 
were mounted in babbit-metal bearings—the results 
had been such that several Steckel hot-rolling 





mills had been ordered by steel companies in North 





the second experimental | annealed sheet and the fine-grained normalised type. 
| The author had mentioned the practice adopted by 


many rolling-mill firms of subjecting the sheets to 
a final cold-roll pass before dispatch. The most 
satisfactory procedure, however, would be to 
dispatch deep-drawing sheets in the “ annealed 
last ” condition, and the consumer to submit them, 
immediately before pressing, to roller levelling on 
the special machines developed for the purpose. 
Mr. W. B. Hackett, who closed the discussion, 
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said that the Steckel hot-rolling mill was still in 
a highly experimental stage at the present time. 
The welding machines for the production of heavy 
coils had proved quite successful when working on 
plate } in. thick down to No. 16 gauge strip. No 
troubles had been experienced with the welds, and 
no complaints had been received from users of 
the material. Tin-plate in the United States was 
produced on 36-in. mills and the uniformity of 
gauge secured was amazing. 

Mr. Mort, in his reply, stated that Mr. Allison 
had brought up the question of natural aptitude 
and craftsmanship as opposed to mechanisation. 
It should be remembered, however, that when a 
rolling-mill plant was mechanised, the only man 
dispensed with was the catcher, and while skill was 
required for this work, that operative was certainly 
not the most skilled man on the plant. Even 
in a mechanised plant much depended upon the 
skill and craftsmanship of the roller. He agreed 
that it was improbable that a wide strip mill 
would be installed in this country. It was, 
indeed, possible to obtain a fine-grained structure 
without heavy cold-work, but drastic cold-rolling 
improved the surface of the material and had 
other advantages. In his tours round the steel- 
producing areas, he had certainly obtained the 
impression that rimming steel should be teemed 
on the hot side. Moreover, various authorities 
on the subject were of that opinion. As Mr. 
Hackett had stated, the welding of two or three 
plates or strips, to form one large coil, could, indeed, 
be satisfactorily carried out. 


INTERGRANULAR CORROSION OF STAINLESS STEELS. 


When the members reassembled on the afternoon 
of Friday, June 1, for the final session of the meeting, 
the chair was occupied first by Professor T. Turner, 
and subsequently by Dr. C. H. Desch. ‘“ Some 
Effects of Cold-Rolling on the Intergranular Corro- 
sion of the 18/8 Stainless Steels,” was the title 
of the first paper dealt with. The author, Mr. E. C. 
Rollason, stated that relatively little information 
was available relating to the effects of cold-rolling 
prior and subsequent to heat treatment involving 
sensitisation towards this corrosion. We intend to 
reprint this contribution. 

Mr. H. Sutton, who opened the discussion, said 
that at the outset of his paper, Mr. Rollason had 
made a reference to the Air Ministry solution of 
sulphuric acid and copper sulphate for testing the 
susceptibility of an austenitic stainless steel to 
intergranular corrosion. The Ministry were not 
the originators of this solution ; it had been invented 
by Dr. W. H. Hatfield, from whom the Ministry 
had obtained it. The next speaker, Dr. C. H. Desch, 
thought that, on the whole, the only safe method 
of protecting the material from this form of corro- 
sion was stabilisation, namely, the addition of 
other metals. From the author’s results, it appeared 
that the main influence of stress was that it hastened 
changes which would ultimately occur in any case. 

Dr. W. H. Hatfield stated that he wished particu- 
larly to emphasise that the problem dealt with in 
the paper was not now an industrial one. There 
was no need for intercrystalline corrosion to occur ; 
the addition of titanium or tungsten entirely 
removed the possibility of this taking place. The 
vuthor had said that intercrystalline corrosion could 
be prevented by reducing the carbon in the steel 
to 0-02 per cent. This was not a very practical 
suggestion. If, however, he had laid down that 
the carbon should not exceed 0-07 per cent. or 0-08 
per cent., this statement would have been equally 
true. The author had also suggested that inter- 
granular corrosion could be prevented by the addition 
of such elements as silicon and molybdenum. If 


! 


| this country had not yet recognised that this test 


‘had been given to the world by Dr. Hatfield. 


Mr. Rollason, in reply, said that in his previous 
paper, he had made it quite clear that the sulphuric 
| acid-copper sulphate solution, included in the Air 
Ministry Specifications, had been invented by 
| Dr. W. H. Hatfield. He was under the impression 
that people preferred a reference to a definite specifi- 
cation; this was why he had only mentioned the 
Air Ministry in his present communication. He had 
quoted the 0-02 per cent. of carbon because it had 
been shown in the United States that this was the 
highest limit at which these steels were absolutely 
| safe from liability to intercrystalline corrosion. 


(T'o be continued.) 








HEAT TREATMENT OF LARGE 
FORGINGS. 


WHEN the process of coal hydrogenation came 
into prominence a year or so ago, there seemed to be a 
tendency to consider it as one analogous, in simplicity 
of operation, to the well-known routine of the modern 








« high percentage of silicon were introduced into | 
the steel, the manufacturer would fail in one of 
his objects, which was to place on the market a/| 
ductile material. The last speaker in the discussion, 
Mr. W. T. Griffiths, said that there was no doubt | 
at all that the test, described as the Air Ministry | 
test in the paper, had been originated by Dr. 
Hatfield. In the United States, however, it was | 
known as the Strauss test, and during a recent | 
visit to that country he had done his best to correct 
that impression, but with little success. It was | 
unfortunately a fact that metallurgists outside 





works. 
| extensive plant embodying forgings of 


On the contrary, the process requires 
large size, 
many of which have to be heat treated. An example 
of one of these forgings is shown in the accompanying 
illustration. The forging is approximately 35 ft. long 
by 6 ft. 6 in. in external maximum diameter, and is 
one of a number being suplied to Messrs. Imperial 
Chemical Industries, Limited, Millbank, S.W.1, for 
the coal-hydrogenation plant in course of erection at 
the firm’s Billingham works, by Messrs. English Steel 
Corporation, Limited, Sheffield. The view shows a 
forging for a converter body being lowered into a 


gas 


poration’s Vickers Works, Sheffield. It is, of course, 
rough machined before heat treatment and in this 
condition weighs about 80 tons. The treatment 
involves oil-hardening and tempering, and it is prob- 
able that no forging of equal mass has hitherto been 
so handled in this country. 

The furnace, as will be realised from the illustration, 
is of imposing dimensions, though its actual height is 
somewhat masked by the fact that, to facilitate the 
insertion of the forging, its two hinged upper doors have 
been opened. Another furnace is partially visible on the 
left. This plant is served by an overhead travelling crane 
with a maximum lifting capacity of 130 tons. On com 
pletion of the heat treatment, the forging is removed 
to the machine shops for finish machining, a special 
wagon being employed for transporting these large 
and heavy masses. This consists of two girder-frame 
wagons, each having one six-wheel and one four-wheel 
bogie, i.e, there are 20 wheels altogether. The 
wagons themselves form bogies for a large girder 
frame on which the load is carried. The capacity of 
this composite wagon is 107 tons. 








HIGH-SPEED KINEMATOGRAPH 
CAMERA. 


Tuat the kinematograph has other uses than the 
provision of mere amusement is now generally recog- 
nised, and a paper on its application for the investiga- 
tion of high-speed phenomena in the electrical-engin- 
eering industry was reprinted on page 381 of our 
previous volume. We have recently seen a demon 
stration of a high-speed camera which should have 
many scientific and industrial applications, since it is 
capable of taking over 2,000 pictures per second. 
Moreover, the actual time which any part of the event 
occupies can be seen in the projected picture, since an 
electrical clock is photographed simultaneously with 
the phenomenon and an image of it appears on each 
picture. 

The complete camera is the work of the Western 
Electric Company, Limited, Bush House, Aldwych, 
W.C.2, who have designed the timing gear, and Messrs. 
Kodak, Limited, Kingsway, W.C.2, who have been 
responsible for the photographic part. The timing 
gear comprises a precision electric clock and a frequency 
generator employing a tuning fork to control the 
alternating current actuating the clock mechanism. 
The camera, which uses standard 16-mm. film, has 
two lens systems, one of which photographs the event 
to be investigated and the other the clock, which can 
be read to 0-001 second. The appliance is made in two 
models, one of which can take up to 250 frames per 
second and the other, the ultra high-speed model, which, 
as previously mentioned, takes up to 2,000 frames per 
second. Referring particularly to the latter, we may 
mention that the movement of the film is continuous 
and the projection of the image on to the moving film 
is accomplished by means of a rotating plate of plane- 
parallel glass interposed between the lens and the 
film. As the glass plate revolves the effect is to move 
the image in the plane of the film downwards at the 
same speed as the film during the instant that the 
shutter is open, and in this way a sharp picture is 
obtained. Actually two pictures are made at each 
revolution of the plane-parallel plate. An auxiliary 
lens and prism system projects the image of the timing 
dials through the plane-parallel plate so that, as 
already stated, an image of the timing dials appears 
on each picture. For the ultra-high-speed camera a 
l}-in., F.2. Kodak anastigmat lens used. Speed 
control is effected by a rheostat in association with a 
series motor which can be run up to 20,000 r.p.m. 
Internal gearing in the camera increases this to 
80,000 r.p.m. on the shaft driving the plane-parallel 
plate. As two pictures are recorded for each revolu- 
tion, it is possible to take 160,000 pictures per minute, 
or over 2,600 per second, 

In practice, excellent pictures have been secured at 
speeds up to 2,000 frames per second, and when 
projected at the normal speed the movements seen 
are about one-hundredth of the speed of the actual 
movement of the object, this being about 30 times 
slower than the ordinary slow-motion pictures of the 
kinematograph theatre. 

At the demonstration above referred to a film showing 
a marble dropped into a bowl of milk was exhibited, 
among many others. This was particularly interesting, 
as after the first splashes from the crater appeared to 
have subsided, a long tapering column of milk shot 
up at a high speed to a height of several inches, later 
breaking up into drops and subsiding. Doubtless, 
high-speed machinery and electrical phenomena could 
be investigated with interesting results by this means. 


In 








IrauiaNn ALUMINIUM InDUsTRY.—Bauxite is now being 
mined in Italy at the rate of about 90,000 tons per 
annum. In 1933, some 3,830 metric tons of metallic 
aluminium were exported from Italy, mainly to Russia, 





vertical gas-fired heat-treatment furnace at the Cor- 





China and Japan. 
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LABOUR NOTES. 


Tue June issue of the Amalgamated Engineering 
Union’s Journal contains a fairly full report of the 
address delivered by Mr. Little, the president, at the 
meeting in Llandudno of the National Committee. In 
the course of his speech, Mr. Little said that by far the 
greater proportion of the spending power of the people 
was in the hands of a minority who had no desire to 
buy, whilst the great multitude who wished to buy 
had not the wherewithal to fulfil their desires. On 
that subject the British Government had embodied 
its views in a White Paper. These views represented 
the attitude which the Government’s delegate to the 
International Labour Conference subsequently ex- 
plained. In the communication sent to Geneva much 
was made of the reference to short time in the pamphlet 
“Unemployment ; Its Realities and Problems,” issued 
by the Engineering and Allied Employers’ National 
Federation. Nothing said, however, about the 
effect that short time working had on the purchasing 


was 





power of those affected, and the consequent repercussion | 


on trade generally. A definite answer to those who 


talked of the impracticability of the 40-hour week 
was to be found, Mr. Little went on to say, in the 
reply of the United States Government to the Inter 


was to th 


recovery 


national Labour Office’s questionnaire. It 
effect that, the of the 
codes, employment had increased by 34 per cent. and 
weekly average earnings by 8-5 per cent., while average 
weekly had declined from 39-5 to 35-8 and 
productivity had increased by 14 per cent. 


since introduction 


hours 


the 
its 


Mr. Little continued, Amalgamated 
Engineering Union alone in claim for the 
40-hour week. The outstanding feature of trade union 
activity during recent months was an almost universal 
demand for a shorter working week without loss m 
wages. Nor was the claim confined to Great Britain ; 
it was now world-wide. Industrialists and economists, 
Giovernments and trade unions were insisting that the 
working week should be lessened and wages increased 
to enable them to deal more adequately with the dis 
tribution of the wealth which could be so plentifully 
produced 


In 1933, 


stood 


An editorial note in the same issue of the Journal 


describes the British Government's policy as “ re- 


actionary and obstructive,” and one “ which economic 
conditions in the world at large are conspiring to 
defeat.” Increased leisure,”’ the writer goes on to 
say, “is being forced upon every industrial country, 


in the form by and 
irresistible processes of mechanisation and rationalisa- 
tion or later, and, in our judgment, very 
soon, the shorter day must for the reason in 
dicated only a few months ago by the Prime Minister, 
when he said that even when trade and industry re 
turned to normal we shall have in this country 2,000,000 
unemployed | When will it by 
for industry that 
only be available for products by the increased ability 


of unemployment, the steady 


Sooner 
come, 


those 
ean 


be realised 


responsible enlarged markets 


of the means to purchase 7” 


During May the hom 
Amalgamated Engineering 
173,484 to 175,003, and the 
ship from 22,414 to 22,707. The number of members 
in receipt of sick benefit decreased from 3,153 to 
2,831, and the number in receipt of superannuation 
benefit increased from 13,728 to 13,744. The number 
in receipt of donaiion benefit decreased from 3,879 to 
3,823, and the total number of unemployed members 


055 to 21,075, 


branch membership of the 
Union increased from 
colonial branch member 


oo 


from 

The latest Trade Report of the United Patternmakers’ 
Association states that the organisation’s une mploy- 
ment figures—with four Branch reports to come in 
are 1,196, with 441 of that number on transitional 
benefit. The corresponding figures for the previous 
month were 1,288 14 respectively. The total 
membership is returned as 10,059, 


and 


Writing in the June issue of the Report of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society, 
Mr. Hill, the general secretary, condemns what he 
assumes to be the shipowners’ proposals of State-aid 
for their industry. ‘* Their scheme is,” he says, “ that 
the Government should give them a subsidy of 10s. per 
ton per annum for all their ships whether they are 
sailing or laid up. If the Government yields to this 
request, then it may well pay shipowners to lay up 
more of their ships. No new ships would be built. 
Ships requiring survey repairs and renewals would 
be laid up. Our ship-repairers would go idle and the 
extra millions of State funds would go straight into 
the shipowners’ pockets. The present attitude 
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‘ ! 
of shipowners makes it evident that they forget their 
duty as common carriers and servants of the nation, | 


and also forget the unemployed.” 


At the end of May, 19,696 members of the Boiler- 


makers’ and Iron and Steel Shipbuilders’ Society were 
‘signing the books ” as compared with 20,203 at the 
end of April. 
superannuation benefit increased from 2,250 to 2,264, 
and the number in receipt of sick benefit decreased 


from 789 to 710. In April the expenses were 
3,074. 15s. 6¢d.; in May they amounted to} 
3,037l. lls. 9d. There was a net increase in the 


membership of 234. 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland the percentage of 
unemployed was 16-3 at May 14, 1934, as compared 


|with 16-7 at April 23, 1934, and 20-4 at May 22, 
1933. For males alone the percentage at May 14, 
1934, was 19-0, and for females, 9-2. At April 23, 


1934, the corresponding percentages were 19-3 and 
9-6, and at May 22, 1933, they were 23-6 and 120. 
It estimated that at May 14, 1934, there were 
approximately 10,187,000 insured persons aged from 
16 to 64 in employment in Great Britain. This was 


is 


47,000 more than at April 23, 1934, and 570,000 
more than at May 22, 1933. 
At May 14, 1934, there were 1,658,677 persons | 


on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 70,565 
less than at April 23, 1934, and 339,890 less than at 
May 22, 1933. The total included 1,372,540 men, 
47,441 boys, 200,584 women, and 38,112 girls. It 
was made up of 455,571 insured persons with claims 
for insurance benefit, 872,434 applicants for transitional 
payments, 195,122 other insured persons not in receipt 
of benefit or transitional payments, and 135,550 
uninsured persons. 


There were registered as unemployed in Great 
Britain 245,350 men, 5,049 boys, 87,387 women, and 
3,242 girls, who were on short time or otherwise 
suspended from work on the understanding that they 
were shortly to return to their former employment. 


| The total of 341,028 was 11,115 izore than at April 23, 


1934, but 149,215 less than at May 22, i933. It 
included 295,809 insured persons with claims for 
insurance benefit, 21,081 applicants for transitional 
payments, and 24,138 persons not in receipt of benefit 
or transitional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were, on the registers in 
Great Britain, 88,907 men, 70 boys, 1,693 women, and 
eight girls; these are largely employed in dock and 
harbour service. The total of 90,676 was 1,636 more 
than at April 23, 1934, but 3,393 less than at May 22, 
1933. It included 65,253 insured persons with claims 
for insurance benefit, 24,518 applications for transi- 
sional payments, and 905 persons not in receipt of 
benefit or transitional payments. 


In the industries from which statistics are regularly 
compiled by the Ministry of Labour, the changes in 


rates of wages reported to have come into operation | 
in May, resulted in an increase of nearly 5,300/. in the | 


weekly full-time wages of nearly 104,000 workpeople, 
and in a decrease of about 900/. in those of about 
32,000 workpeople. The principal groups of work- 
people whose wages were increased consisted of steel 
workers in various districts in England and Scotland 
and of workers employed by various electricity supply 
undertakings in Great Britain. The principal groups 
of workpeople whose wages were reduced were coal- 
miners in North Staffordshire and most classes 
railway employees in Northern Ireland. The changes 
so far reported in the five completed months of 1934 
have resulted in a net increase of nearly 24,0001. per 


week in the full-time rates of wages of 325,000 work- | 


people, and in a net decrease of nearly 11,500/. in those 
of nearly 186,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in May, 
was 44. In addition, 17 disputes, which began before 
May, were still in progress at the beginning of the 
month. The number of workpeople involved in all 
disputes in May, including workpeople thrown out of 
work at the establishments where the disputes occurred, 
though not themselves parties to the disputes, was 
about 18,700, and the aggregate duration of all disputes 
in May was about 133,000 working days. 


The number of members in receipt of 


of | 





The Committee appointed to inquire into the two- 
shift system consists of Sir Malcolm Delevingne (chair- 
|man), formerly Deputy Under-Secretary at the Home 
| Office ; Brigadier-General A. C. Baylay, of the Engin- 
jeering and Allied Employers’ National Federation ; 
|Mr. Charles Brown, Labour M.P. for Mansfield and 
|formerly a hosiery worker; Miss Winifred Cullis, 
| professor of physiology in the University of London ; 
| Dr. A. B. Howitt, Conservative M.P. for Reading: 
| Miss Megan Lloyd George, Liberal M.P. for Anglesey ; 
Mr. Arthur Shaw, general secretary of the National 
|Union of Textile Workers. The secretary is Miss 
M. D. Symonds, an inspector of factories. The 
| committee’s terms of reference are: ‘‘ To inquire into 
the working of the temporary provisions contained in 
Section 2 of the Employment of Women, Young 
Persons and Children Act, 1920, and orders made 
thereunder whereby women and young persons of the 
jage of 16 years and upwards may be employed in a 
factory or workshop on a system of two-day shifts, 
and to advise whether or not this system should be 
continued on a permanent basis, either with or without 
alteration of the existing law and procedure.” 


At the International Labour Conference on Thursday 
last week, Mr. Hayday, the British workers’ delegate, 
jappealed to the low-wage countries to raise thei: 
|standards of life and not be the instrument used by 
vested interests to reduce the higher standards down to 
| the level of the lowest. According to the Geneva 
correspondent of the Manchester Guardian, Mr. A. 
|Sano Japanese employers’ delegate, contributing to 
the same discussion, said that the standard of living 
in Japan had risen by leaps and bounds, and was 
continuing to advance with almost unbelievable 
jrapidity. Kerosene lamps were almost unknown, 
j and there was not a mountain hamlet where electric 
| light was not in common use. In the cinemas the latest 
| pictures from Europe and the United States were shown 
| to great masses of the people. In the shops of Tokio 
|were displayed the latest fashions of Paris, London, 
jand New York, and they would have no difficulty 
jin buying the best French champagne at prices even 
}more reasonable than in Paris. The best of fruits, 
| vegetables, fish, and meat was within the reach of the 
}common people. Those who were obsessed with the 
| bogey of Japanese competition could now dismiss the 
| fear of the low standard of living in Japan. 


On the advice of Mr. William Green, the president of 
the American Federation of Labour, the members of 
| the Steel Workers’ Union decided to abandon the idea 
| of striking last week-end for recognition of their organi 
|sation. They could not afford, Mr. Green said, to allow 
the steel employers to “ choose the field or hour of 
| battle.” A new plan, which was drafted for submission 
|to President Roosevelt, included the appointment of 
a board of three to mediate in all code disputes referred 
voluntarily to it by employers and employees, to 
determine the merits of complaints of violations of the 
labour provisions of the National Industrial Recovery 
Act, and to arrange for collective bargaining when 
|employees request it. The election of representatives 
| of the workers for collective bargaining is to be super- 
| vised by the board, but not on the employers’ premises, 
}and the board will only intervene in the event of the 
| parties disagreeing. Many of the workers are not 
| hopeful that the plan will succeed ; but all are appar- 
| ently willing to give it a trial. 


Members of the Boilermakers’ and Iron and Stee! 
| Shipbuilders’ Society employed by ship-repairing firms 
| on the Thames ceased work last week in resistance to a 
wages re-adjustment. The strike was unofficial in the 
| sense that it took place without a ballot authorised by 
| the executive council of the society. ‘ Lightning 
| strikes,” as they are sometimes called, have incon- 
| venient and, sometimes costly, effects for employers, 
| but as they are generally unconstitutional movements, 
las well as breaches of agreement, they are rarel\ 
| effective. 

| The Bulletin of the New York State Department of 
Labour mentions that orders have been issued enjoining 
upon manufacturers the need for safe scaffolding. 
| That is, the writer says, all to the good, but it is not the 
whole story. Unless the worker does his part, acci- 
|dents will continue to happen. The employer may 
| provide the best equipment possible, but it will fail 
|unless it is properly used. “‘ Here,” it is pointed out, 
| ** ig where the workers come into the picture. It would 
be difficult for the foreman to insist on men using the 
scaffold safely, because they will have occasion to use 
it when he is not around. Therefore, the workers 
must accept the responsibility of being safe and work- 
ing safe. They must, in fact, get the habit of safety- 

|a most valuable asset in their working career. A safe- 
minded workman will see that everything is in order. 


| 
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2-8-2 TYPE THREE-CYLINDER EXPRESS LOCOMOTIVE ; 
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Fie. 11. FRAMES AND CYLINDERS. 
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Fie. 12. Front-END oF FRAMES. Fic. 13. 


barrel close to the smoke box. The 5$ in. bore pipe 


2-8-2 TYPE EXPRESS LOCOMOTIVE | leading steam to the heater from the exhaust receiver 
FOR THE LONDON & NORTH | in the cylinder casting will be seen in Fig. 7, page 623 
EASTERN RAILWAY. ante. 

Continued fr » 623.) | In order to secure a plain outside finish, in spite of 

(Continued from page 623.) |such protuberances as this and the dome, the lagging 

Iw our first article on Mr. Gresley’s new 2-8-2 type of | is fitted to the boiler eccentrically, the crinolines being 

engine for Edinburgh-Aberdeen express passenger fairly close to the barrel below, but some distance 

traffic we dealt in some detail with the steam generating | away from it above. The insulating material em- 
parts and smokebox arrangements. Before proceeding, | ployed is “* Alfol.” 

we may direct attention to two further points in this | Figs. 11, 12 and 13, above, show three views of the 

connection. At the rear end of the steam collector | frames in the erecting shops. Of the two latter, Fig. 12 

n the top of the barrel there is a circular hole, shown | is a view from the front of the engine and shows the 

in Figs. 3 to 5, page 622 ante. A pipe connecting with | stretcher for the front 2-wheel truck. Fig. 13 is a 

this is carried to the rear of the boiler and a manifold | view from the rear and shows the cast-steel dragbox, 

in the cab supplies all auxiliaries with steam. A master | and the secondary outside framing for the rear axle, 
valve is provided so that all can be shut off together, | which is fitted with Cartazzi boxes. At the front end 
ind of course individual valves for separate control. | the boiler is carried on a saddle to be seen in these two 

The engine is fitted with an A.C.F.I. feed-water heater, | views, but largely hidden in Fig. 11. This saddle is 

the pump for which will be seen on the running board | independent of the cylinder casting and forms part 

in Fig. 8, page 626 ante. The heater tank is of flat | of the inside motion plate, as will be noted in Fig. 7 

rectangular shape, straddling the top of the boiler | ante, and in Fig. 12, annexed. A bracket fitted to the 

















BACK-END OF FRAMING SHOWING DRAGBOX. 


bottom of the barrel and sliding on the top of one 
of the stretcher castings provides support between 
the front end and the firebox while allowing for 
expansion. ¥ 

The extensive use of steel castings will be noted in 
these views, even the running boards being supported 
by cast-steel brackets. The outside motion plates 
are complicated examples of this work, having to 
support a number of important parts from a restricted 
position. Owing to possible point of attachment to 
the frame of these motion plates being some distance 
to the rear of the cylinders, and in order to avoid too 
great a length of slide bar, these castings are carried 
forward outside the wheels, involving, with the small 
clearances allowable, a very complicated shape, but 
securing adequate stiffness. The castings in question 
can be seen in Fig. 13, that on the left side being better 
shown in Fig. 11. It will be further noted in Fig. 11 
that cast brackets are used behind the buffer beam. 

In view of this large use on the engine of castings 
instead of the older form of gussets and shaped angles, 
the form of construction of the tender adopted in this 
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instance by Mr. Gresley is of considerable interest. 
In this welding has been very largely employed, to such 
an extent, in fact, that a saving of no less than 2} tons 
has been effected, by eliminating riveting, angles and 
stiffeners. 

(To he Continued.) 





SCREW PROPELLERS OF VARYING 
BLADE SECTION IN OPEN WATER.* 
By G. 8. Baxer, O.B.E., and A. W. Ripp.e. 


Tuts paper forms part of the approved research 
programme of the Advisory Committee for the William 
Froude Laboratory. The first part of the work was 
published as a paper read in March, 1932,f and the 
present paper forms a continuation of the previous 
one. Ten more propellers have been tested in open 
water, covering the following variations :—{1) Radial 
distribution of thrust by variation of outline of blade. 
(2) Radial distribution of thrust by varying the blade 
section. (3) Thickness of blade. (4) Variation of the 
size of blade by varying the diameter and all other 
features. (5) Varying the pitch from the leading edge 


Fig.1. RADIAL SECTION OF BLADES AT BOSS AND AT O-5 RADIUS. 
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in Table I. The maximum variation of efficiency 
due to any of the changes dealt with in the paper, 
when absorbing the same power at about the same | different screws are given in Tables I, III, IV, and Y. 


Number Boss 
of Length 


Blades. | Diameter. 


0 
0 
0- 
0 
0 
0 
0: 
0 
0 
0 
0 
0 


Corre ee eee Oe 


As Bl on 0-8 


As B29 on 0-8 scale. 


167 
167 
203 
203 
203 
203 
203 
203 
203 
203 
203 
203 


scale 


TABLE I.—Summary oF VARIATIONS. 
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of 12 knots, and on a scale of 1/16-67 
16-67-ft. diameter screw. The special features of the 


Type of 
Blade 
Section. 








Al 

C 

Cc 
Wk Ai 
Variable 
Variable 
Variable 
Variable 

Cc 


Variable 
Variable 





Bocas at Boss ; 
No.in Series B. 


Sections at 0°5 Radius 


Sections at Boss 


Sections at 0:5 Radius 
No. in Series B. 











—T a 36 ee | 























‘Cit. aan = Centre Line of Standard Boss 
° 4 2 . “4 
—E 
Fraction of Diameter 


Fig. 2. SCREW PROPELLERS OF VARYING BLADE SECTION | IN OPEN WATER. EXPERIMENT RESULTS. 
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to the trailing edge. Representative sections of the 
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29 


propeller blades taken at the boss and at half radius | | Powe r, 0-61 lowest, 0-68: 


are given in Fig. 1. For purposes of comparison, the 

results obtained with several of the previous sc rews | 
are repeated in this paper, including those for the | 
normal oval-bladed, circular-backed section with 
uniform pitch face. A summary of all the screws, and 





+ Paper read before the Institution of Naval Archi- 
tects on Thursday, March 22, 1934. Abridged. 
+ ENGINEFRING, vol. exxxiiii, page 498 (1932). 


555 lowest, 0-575 
All the propellers, except 
of the same diameter, 1-0 
variation at the root is mentioned, all had unity face | 
i i All the screws were based upon a normal | 
the comparable screws of the previous sets, is given Sesion (B 8) of the proportions given in Table II. 

This series was initially designed for the propulsion | 
| of a ship of dimensions 400 ft. by 
by 9,750 tons, of prismatic coefficient, 0-744, at a speed | 





a Geen yr 


revolutions at the same speed of advance, is : 
5 highest ; 
highest. 


f., 


go} — 


two of reduced scale, 
and, except where pitch 
Mean width ratio 


Camber ratio of (‘‘ 
boss (c.r. at boss) (excluding fillets) 
Rake of tips (generally) 


53 ft. 4 in. by 22 ft. | 





it 42 


Taste 11.—General Particulars Common to Screws 
» 7, 8, 9, 10, 


Blade  thishpaes fraction (square to rake 


radial " 
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As in the previous work, the tests were carried out 
on the standard open-water screw frame as before. 
All the tests were made at one immersion, t.e., 
diameter taken at the centre of the screw, and at three 





EXPERIMENT RESULTS WITH SCREWS AT HIGH SLIP 


0-75 


and his diameter constant 5 as before. These two | practice are given in Fig. 2, together with the corres- 


nst 


constants are given by Br = +35 


t= 


the units 


ponding 6 values. Efficiency values as obtained at 
the three speeds are shown, with connecting lines 


being defined by N = the siveletiens per minute, | between the screws in any group. These have been 












Gan.) Scale of “ENGINEERINO” 
Diameter Pitch seamnan iene 0-8 ft. Immersion to Centre, 0-75 ft. 
apdongusans ivess et n a ee 
Screw B41. B28. 
| | — 
| 
Curve. | Mean of 3 Speeds = 
ee ey ew aS mt % i mM f 
Speed F.P.8. 2-9 3-7 4-4 4-4 
DN Range 0-23—0-65 0-29—0-73 0-33—0-80 0-37—0-55 
2 x 10° 2-0 2-6 3-1 3-1 
ND: x 10° 8-8-—3-1 8-6—3-5 9-2—3°8 8-2—5°5 


Fig.4. LINES OF SCREWS B28 & B41. 


83- 


20- 


screws, 








~t--~-23-5--- 


SCREW B28... FouR-BLADED. 
B.W.R.=0°437. B.T.R.=0-05 
O(Mascirraun) 


11-9 


= 7} 


speeds of advance, namely, 3-3, 4-1, and 4-9 ft. per 
second for the large screws, and at the corresponding 
speeds of 2-9, 3-7, and 4°4 ft. per second for the smaller 
The present results are first presented in 
precisely the same way as those given in our earlier 
paper, t.e., in the form of Taylor’s power factor By, 


SCREW B4i.. 
.= 0°463.B.T.R.« 
=}- 









fF = 0-156 
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Scale of $ 








S = the power to be absorbed at the tail end of the 
shaft, V, = the speed through the wake water in knots, 


D = the diameter of the screw in feet. 


The complete 


data for any screw are defined by the pitch ratio, 5, 
Bp, and efficiency, and efficiencies for all the screws 


at four different Bp, values covering the ordinary | screw ships. 
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drawn with a bias towards the higher speed spots, as 
being experimentally more accurate and freer from 
scale effect. For any given revolutions and 8.H.P. 
the designer must first assess the ship wake, and then 
he can determine Bp, and at this Bp must judge which 
is the type most suited to his particular case. 

Sections of .—Four new propellers numbered 
B 33, B34, B35, and B36, have been made and 
tested. These were given the blade outline and pitch 


Taste III.—Sections of Blades. 





Screw. Same Blade Outline, Thickness and Pitch. 


| Narrow a, and wide root (mussel), Leading edge 

washed back 4 maximum thickness, A § back. 

20 ir cent. pitch reduction at boss. 

As B 29, except that root sections modified to give best 
expansion of gap. Boss section A §, W 0-4, T 0-3 
(i.e., maximum thickness S # width from leading 
edge, set-back of leadi ge 0-4 thickness, set- 
back of trailing edge 0 0-8 kness). 

Root sections as B33. Tip sections re ey for 
minimum drag ; at } radius, A 0-35, W 0-2, T 0-2. 

New sections for low drag and delayed lift for high 





B29 


B 33 


B34 


B35 


revolutions. ey AO-3, W0-5, T0O-5; at 
radius, A 0-35, W #, T#. 

B36 | Sections for high lift and lift/drift for operating = 
high loads. Root A0O-3, WO0-4, T0-25; 


+ radius, A 0-3, W 0-28, 





TaBLe IV.—Blade Thickness Comparison. 








Screw. Two Different Outlines and Types of Sections. 
B8 Oval outline. Circular back sections with sharp edges. 
B 37 Outline as B8, with half the thickness everywhere, 
B29 Mussel outline. A i, W 4 sections. 

B 39 Outline as B 29, with half the thickness everywhere. 


TasLe V.—Screws on Reduced Boake. 











Screw. Different Outlines, Pitch, and Sections. 

B28 = B1 on 0-8 scale. Oval outline. Constant pitch 
standard A § sections. 

B4l = B290n0-8scale. Mussel outline. Pitch reduced 


Ai, 


20 per cent. at boss. W4 sections. 





variation of B 29, which, on the whole, had shown the 
best results in the previous work, and differed only in 
shape of blade section. The variations of sections are 
described in detail in Table III, which also contains 
particulars of screw B29. The results are compared 
in Fig. 2. Under all slip conditions this set of screws 
shows efficiencies higher than those of the circular back 

“ standard ” screw B 8, the best of the set being B 34. 
This has a blade section of “ low drag ”’ value, and hence 
shows to greatest advantage with low loading. The 
rather full leading edge of B 36 was tried in order to 
test its effect upon revolutions for a given power 
absorbed. But, as shown by the 6 value, the increase 
in virtual pitch due to the full section was less than 
3 per cent., and the efficiency fell off a little. Such a 
section would probably be a little dangerous to use in 
a highly variable wake as usually found with single- 
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Thickness of Blade.—The effect of halving the thick- | new apparatus is roughly 5 per cent. greater than on | The chains themselves run in tracks, formed of ang 


ness of the blade from boss to tip has been tried on two 
propellers. One of these, B 37, is similar to B 8 in all 
respects except thickness. The second propeller is 
B 39, which again is similar in all respects to B 29 of 
the original paper, except for the thickness, which is 
halved all over the blade. Descriptive data for these 
four screws are given in Table IV. These sections of 
the screws are shown in Fig. 1 and results in Fig. 2 
In both pairs of screws, although the thickness is 
halved, the efficiency remains unaltered at the heavy 
loading, but it improves with the thin blades at low 
loading. The improvement is considerably greater 
with the circular back screw B 37 than with the aero- 
foil section screw B 39, probably due to the elimination 
of eddy-making towards the trailing edge which is 
caused by the slope of the section on B 8. It is notice- 
able that with these very thin screws B 37 and B 39 the 
effect of blade section is very much less than on the 
thicker blades—a result which might be expected on 
general grounds. The result suggests that in any 
screw, if the slope of the back of the sections is small 
enough to avoid eddy-making, reduction of blade 
thickness will have only a small effect on the efficiency. 
The increase in revolutions with the thinner screws, 
when absorbing the same power as the thicker ones, 
is practically the same at all slips, and is indicated by 
the rising lines connecting the 5 values for screws B 8, 
B 37, and B 29, B 39. 

Outline of Blades.—Only one further departure in 
hlade outline was tried, viz., B38. This had all the 
characteristics of B36 except that the width of the 
blades was increased towards the tip, to see whether 
this would increase the power absorption capacity of 
B 36. The same sections, with rather full leading edge 
as on B 36, were used. The effect of the change upon 
revolutions (or 5) was nil, and efficiency fell very slightly 
with the wider-tipped screw. This is in general agree- 
ment with results obtained by Taylor with three-bladed 
screws of blade thickness fraction 0-0575 at unity 
pitch ratio, but at a smaller pitch ratio (0-8) he obtained 
a slight gain in efficiency at Bp 10-15 passing from a 
narrow to a medium wide tip blade. 

Pitch Variation.—One further change in pitch was 
tried. In screw B 42, over the outer half of the radius, 
the pitch was reduced on the leading edge to an amount 
equivalent, at maximum, to half the geometrical slip 
angle. Otherwise it is identical in all respects with 
B ll. Results, given in Fig. 2, show an average loss of 
about 1 per cent. in efficiency of B 42 compared with 
B 11, while 8 values remain practically unaltered. 

High Slips.—It was suggested, during the discussion 
on the previous paper, that results at very high slips 
would be useful in some cases. The two screws B 41 
and B28 have therefore been tested to as high a slip 
as possible, and the results are presented in two forms 
in Fig. 3. The first is in the standard B,p, 7, and 8 
terms. The second is in the form approved at the 
Conference of Tank Officials in Holland last July. Here 


thrust curves are given in the form of T.= and 


T 
p N? Dt 


torque curves in the form Q and they and the 


Q 
p N?D® 
efliciency curves (7) plotted to a base of 


I thrust in Ib., Q 


V, 
DN’ 
torque in Ib.-ft., V, = speed in 
feet per second, N = revolutions per second, D = dia- 
meter in feet, and p = density of fresh water. 

In addition to the foregoing, curves of Bp are shown 
from which are obtained the » and 3 values in the 
standard form in Fig. 3a. These two screws are 
represented, the form recommended by the Con- 
ference, in Fig. 4, and their particulars given in Table V. 
It should be noted in connection with Fig. 4, that the 
dimensions of the sections are expressed as percentages 
of the section width, the widths of the sections as per- 
centages of the maximum blade width, and all other 
dimensions as percentages of screw diameter. 

Scale Effect and Experimental Error—This has 
already been tested on four-bladed screws of unity 
pitch ratio, similar to B 8, by Miss E. M. Keary. Her 
results showed that a (-8-ft. diameter screw gave 
results which differed only to a small extent from 
those obtained with a screw of 1-2 ft. diameter. It was 
desirable to know whether this general conclusion held 
for screws having aerofoil sections. Screws B28 and 
B41 were therefore made similar to screws Bl and 
B 29, respectively, but of 0-3 ft. diameter. The change 
in scale had a small effect upon efficiency—opposite 
in character to what one would expect on theoretical 
grounds—and no effect upon revolutions. The effect 
of change in speed of advance in all cases was small 
except at the lowest slips. There is a general tendency 
with all the screws shown for the spots to spread 
slightly at the lowest Be value. 

Some of these screws have been tried on the propeller- 
testing apparatus in the new Tank. The results 
obtained at the highest two Bp values are the same as 
on the Froude testing gear, given in the paper, but 
at the lowest Br value the efficiency obtained on the | 


where 





| the Froude testing gear; the percentage differs a little 

with type of screw. The error is due to a faulty 
correction for the resistance of the carrying frame on 
the Froude gear, which is now known to be a littie 
sensitive to propeller conditions. Accepting this 
version of the discrepancy, this means that the effici- 
encies given in this and the previous paper for the 
lowest Bp value are low by the amount stated, but that 
those given for the higher Bp values remain correct. 
The error has been retained in the results for the sake 
of comparison with the previous data. 








MECHANICALLY-CLEANED GRID 
SCREEN. 


Tue separation of the debris which invariably 
collects in an open drainage channel, such as those used 
for sewage, in order to ensure a clear effluent, is usually 
effected by grid screens. These naturally require free- 
ing from the accumulated debris at intervals and to do 
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so by manual labour, at the necessarily varying periods, 
is troublesome and generally costly. Various methods 
of mechanical cleaning have, therefore, been tried. One 
of the latest of these is illustrated in the accompanying 
views. It is known as the Jeffrey self-cleaning bar 
screen and is made by Messrs. Jeffrey Manufacturing 
Company, Columbus, Ohio, U.S.A. The views show 
the up-stream side of the screen. The screen is com- 
posed of flat bars arranged edge on. The size and 
spacing of the bars depends upon local conditions, but 
an average cross-section is 2 in. by 4 in., at about 
l-in. pitch. The major part of the screen is inclined 
at 60 degrees to the horizontal, but a portion at the 
bottom has considerably less slope. The up-stream 
face of the screen is traversed, from the bottom up- 
wards, by a rake, the teeth of which project right through 
the spaces between the bars. In the general arrange- 
ment shown in Fig. 1, the rake is seen near the top of 
the screen, whilst in Fig. 2 it is shown approaching 
the bottom of the screen and so gathering up any 
fallen debris. 

The rake is carried on hinges on brackets attached 
to chains formed of pairs of flat-sided links with roller 


spacers. It is thus flexible relative to the chains. 


irons, and shaped as shown in Fig. 1. The chains ar: 

of course, endless and pass over sprocket wheels whic! 
are rotated by an electric motor through reduction gear 
and roller chain drive. The rake travels at a speed o! 
| 12 ft. per minute. Its action is as follows: the rak: 

which has cleaned the screen, continues upwards fro: 

the position shown in Fig. 1, and then draws its loa 

ver a curved apron plate near the edge of which is 

| swinging scraper bar, kept in position by weights at 
| the ends of levers on the opposite side of its fulcrum 
| Immediately the rake leaves the apron, from which it 
| sweeps off the debris it has picked up, it comes int: 
| contact with the scraper bar. The continued move 
| ment of the rake causes the traverse of the scraper ba: 
over its whole surface, so that any entangled debris is 
cleared and falls on the main heap which is removed 
at intervals. When the scraper bar has passed ove! 
the whole surface of the rake, the counterweights 
restore it to its original position. The rake continuing 
| its traverse, passes along the top length of the track, 
with the teeth facing outwards. The bottom of this 
part of the track is provided with ramps which tilt 
the rake on its hinges, so that it comes in contact with 
an apron plate on the bottom of the channel in the 
position shown in Fig. 2. The line of contact is about 
2 ft. in front of the screen and the rake is dragged over 
the plate until it reaches the bars, a movement which, 
in connection with the flatter slope of the bottom part 
of the screen, ensures effective cleansing of a corner 
normally difficult to keep clear. 

The rake may be kept in continuous operation, or 

| intermittent movement can be arranged for, the latter 
being effected by a time-switch on the motor current 
supply which may be set to operate at definite intervals 
varying from 2 seconds to 1 hour. Shear pins are 
fitted to ensure release of the driving gear should some 
unusual obstruction be encountered by the rake. It is 
| stated, however, that the complete sweeping of the 
screens obtained by the rake teeth projecting through 
the bars is sufficient to remove stones or other solids 
which may be carried into the spaces. Should inter- 
ruption of the power supply occur, the screen can be 
raked by hand. 


| 
| Oo 











ANNUALS AND REFERENCE BOOKS. 


Willing’s Press Guide——This comprehensive hand- 
book and index to the publications of the United 
| Kingdom and to the principal journals and periodicals 
}issued in the Dominions and Colonies and foreign 
| countries has, with the 1934 edition, reached its sixty- 
first year of issue. As heretofore, the main section of 
the volume comprises an alphabetical list of the 
newspapers and periodicals published in Great Britain 
and Ireland. Among other data, the year of establish- 
ment, the date of publication, and the publisher’s 
| name and address are given. Other useful sections are 
lists of the London addresses of Provincial, Dominion, 
Colonial, and foreign publications ; lists of suburban 
papers, of Provincial daily newspapers, and of Provin- 
cial publications, arranged under counties and under 
towns; an index to class papers; and somewhat less 
detailed lists of Dominion, Colonial, and foreign 
publications. The Guide is published by Messrs. Willing 
and Company, Limited, 356-364, Gray’s Inn-road, 
London, W.C.1, and the price is 2s. 6d. net. 
| Kelly’s Directory of Merchants, Manufacturers, and 
Shippers of the World.—The 1934 edition of this old- 
established directory, which is described as a guide to 
the export, import, shipping and manufacturing indus- 
| tries, has recently been published by Messrs. Kelly’s 
| Directories, Limited, 186, Strand, London, W.C.2. 
The work, which is in two volumes, contains a mass of 
| data of value to the manufacturer or business man, 
}no matter in what class of merchandise he may be 
interested. Vol. I deals with foreign countries and 
| their possessions; and Vol. II with Great Britain, 
India, and the British Dominions, Colonies, Protec- 
torates, Dependencies, and Mandated Territories. 
Vol. I is divided into four main sections dealing 
| respectively with Europe, Asia, Africa, and America. 
| The division for each continent contains, in alpha- 
| betical order, sections for the countries constituting 
| that continent, and each section is further divided into 
| subsections for the towns. In Vol. II the informa- 
| tion concerning the British Dominions and Colonies is 
| arranged in a manner similar to that obtaining in 

I. The section for Great Britain, however, is 





Vol. 
divided into three portions, namely, England, Scotland, 
and Wales (except London); London; and Ireland. 
Each part contains an alphabetical list of firms, a 
classification of the firms under trade headings, a list 
of telegraphic addresses, and separate lists of the 
exporters and importers arranged alphabetically under 
the headings of the goods which they either export or 
import. A list of trade marks is also included. The 
volumes are copiously indexed in four languages and 
are well printed and strongly bound. The price of the 
directory is 64s., post free. 
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THE BRIMSDOWN GENERATING 
STATION OF THE NORTH METRO- 
POLITAN ELECTRIC POWER 
SUPPLY COMPANY. 

(Concluded from page 695.) 
Or the two generating sets, which form part of the 
extension at the Brimsdown generating station, one 


was manufactured by Messrs. C. A. Parsons and | 


Company, Limited, Newcastle-on-Tyne, and is illus- 
trated in Fig. 15, Plate XXVIII. It has an output 
of 25,000 kW at a pressure of 33kV. Its frequency is 


three rows, are of the Parsons end-tightened type. 
There are seven pairs of blades on each side of the 


low-pressure cylinder and these, like the last three’ 


rows in the high-pressure cylinder, are of the 
radial-clearance type with the tips thinned down 
to a knife edge. Should contact accidentally occur 
when running, the tips are instantly worn away and 
no damage is therefore done to the blades them- 
selves. Except for the high-pressure end of the 
high-pressure cylinder, the cylinders are of cast 
iron. The steam chest is made of cast steel, and 
is mounted on a separate bedplate, being con- 








Fie. 12. 





Fie. 13. 
50 cycles when running at 3,000 r.p.m. and it is sup- 
plied with steam at a pressure of 315 lb, per square 
inch and a temperature of 750/800 deg. F. The tur- 
bine itself is of the two-cylinder pure reaction type 
and expansion takes place in the high-pressure 
cylinder from the 315 Ib. stop-valve pressure down to 
about 8 Ib. per square inch absolute. The steam 
is then led to the low-pressure cylinder by a pair 
of overhead pipes, which are provided with expan- 
sion joints. The inlet to the low-pressure cylinder 
is in the centre and the direction of flow is towards 
each end, where exhaustion takes place to the con- 
denser in which a vacuum of 29 in. is maintained with 
the barometer at 30 in. The high-pressure cylinder 
40 pairs of stationary and moving 
rows of blades. These are made of stainless steel 
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ELECTROSTATIC PRECIPITATOR AND Grit HOPPERS. 


nected to the cylinder by flexible corrugated U 
pipes. It is claimed that this construction elimi- 
nates the possibility of any stress being put on 
the cylinder. The high- and low-pressure spindles 
and the alternator shafts are bored through from 
end to end and every portion of the interior surface 
was examined by a borescope to ensure that no 
flaws were present in the metal. The low-pressure 
rotorspindle was built-up by shrinking thick forged 
|steel discs on to the central shafts and butting 
|them together both at the rims and centres. In 
| this way the risk of vibration, which is often the 
| cause of trouble and accident, is eliminated. 

| Governing is effected by three valves, which are 
housed in the steam chest. Each of these valves is 
connected to the turbine inlet by flexible pipes 








ind all of them, with the exception of the last and controls the steam supply up to loads of! (1930). 


15,000 kW, 20,000 kW, and 25,000 kW, respectively. 
The most economical steam consumption is obtained 
at 20,000 kW, but a flat curve is possible at lower 
loads owing to the use of additional blading at the 
inlet end of the high-pressure turbine. The steam 
supply to this blading is controlled by the first 
valve and it enables the full heat drop available 
in the boiler steam to be utilised at a load of 15,000 
kW. It is by-passed when the load is 20,000 kW, 
while for the maximum load of 25,000 kW a further 
section of blading is similarly treated. Steam is 
bled at two stages for feed water-heating purposes. 

Details of the design of the 33-kV alternator, 
which was installed at Brimsdown in 1928, have 
|already been given in our columns* and as the 
| machine which we are now describing is of the same 
general construction only a few outstanding points 
|need be mentioned. To begin with, it may be 
stated that, in spite of adverse criticisms, the 
operation of the original machine has been satis- 
factory through the six years of its life, and though 
in the early days it received some heavy shocks 
due to trouble on the overhead lines and to surges, 
inspection shows that it has successfully withstood 
these adverse conditions. In fact, it has never 
been out of commission due to an electrical defect. 
The second machine has been in operation since 
May, 1932, and has also given satisfactory service. 

It may be recalled that the characteristic feature 
of these alternators is the design of the stator 
conductor bars. These take the form of three-cored 
concentric circular cables which are made up of 
wire stranded helically, each core being separately 
insulated with micanite. Before insertion in the 
slots, the bars are submitted to test pressures of 
100 kV, 67 kV and 34 kV, which are supplied, 
respectively, to the bull, inner and outer conductors, 
for five minutes. After insertion in the slots, the 
conductors are connected together by copper 
strips, which are arranged so that their width is 
opposed to the direction of the bending forces. 
After insulating, these end windings are supported 
by blocks of impregnated wood and the whole 
system is finally clamped together by blocks and 
insulated studs. The completely wound stator was 
tested by applying such a voltage to the conductors 
for five minutes as would stress the insulation 
to the same value as when the machine was generat- 
ing 116 kV, instead of 33 kV between phases. 
The generator was also subjected on completion 
| to an overspeed test of 40 per cent. for three minutes, 
and to repeated sudden short-circuits across the 
| terminals when running at full speed and voltage. 
| As regards mechanical construction, the inner 
jand outer rows of stator slots are connected by a 
|narrow gap which is continued from the inner slot 
to the stator bore. The slots in the intermediate 
|row are also connected by a gap to the bore. The 
| proportions of these gaps were chosen so as to 
jlimit the current in the stator windings, and the 
| machines are thus, it is claimed, able to withstand 
| the severest current surges which may occur ip 
| commercial service. The stator frames are of 
| welded steel construction and the end shields are 
| formed of non-conducting, non-magnetic material, 
|so that eddy-current losses and risks of magnetic 
|short circuiting are eliminated. Ventilation is 
| effected on the multiple inlet axial-radial system, 
‘the air being circulated through a closed circuit 
| by a fan mounted inside the foundation, with the 
|driving motor outside. The heated air is cooled 
in a cooler arranged in two sections. 

The turbine of the second set was manufactured 
by The British Thomson-Houston Company, 
Limited, Rugby, and is coupled to the 11-kV Parsons 
alternator from the first part of the station. This 
machine was displaced by the original 33-kV set 
and has since been held as a spare. It is of the two- 
cylinder, impulse-reaction type, and has sixteen 
impulse stages in the high-pressure cylinder. The 
low-pressure cylinder is of the double-flow type 
and contains seven double stages. It exhausts 
into twin condensers of the annular-flow type 
which were made by Messrs. Metropolitan-Vickers 
Electrical Co., Ltd., Manchester. Its goneral appear- 
ance will be seen in Fig. 16, Plate XXVIII. The 
steam from the two ends of the low-pressure 
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| * See ENGINEERING, vol. cxxx, pages 189 and 259 
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cylinder of the Parsons turbine is exhausted into| This description applies to the equipment installed 
a condenser of that firm’s inverted type, which|on the British Thomson-Houston turbine, which 
can be seen in Fig. 15. This is believed to be | was manufactured by Messrs. Metropolitan-Vickers 
the largest unit of this pattern that has been| Electrical Company, Limited. That installed on 
made, and it may therefore be recalled that it|the other turbine was supplied by Messrs. C. A. 
derives its name from the fact that the normal! Parsons and Company, Limited, and is similar, 
steam and water-flow arrangements are inverted. | except that one of the air ejectors is normally fed 
In principle, it is very similar to the lower half of a | with circulating water instead of condensate, and 
central-flow condenser, the top section of tubes | that the heaters are of the straight-tube type with 
being replaced by a baffle, thus enabling a single | floating headers. 

condenser to be used with a double exhaust cylinder} Four feed pumps have been installed for the 
and consequently reducing the amount of pipe|two turbines. Two of these are electrically driven 
work. The steam flows over the baffle and enters| and were manufactured by Messrs. Mather and 
the lower portion of the tube nest. It then| Platt, Limited, Manchester, while the other two are 
tends to flow radially upwards towards the air 
suction connection, which is arranged underneath 
the baffle. This arrangement reduces the pressure 
drop and the condensed steam is reheated as it 
falls through the entering stream. The cooling 
surface is 20,000 sq. ft. and the condenser is designed 
to give a vacuum of 29 in. with the barometer at | 
30 in., when condensing the steam from the turbine 
at its normal rating and when supplied with 17,750 
gallons of circulating water per minute. 

Although the station is built on a riverside site, 
the water available in the Lea is, under average 
conditions, only suitable for a load of 50,000 kW. 
To provide circulating water for the second part of \ Py 
the station, three cooling towers of the film con- | - ent 
crete shell type, each of which is capable of dealing 
with 1,400,000 gallons of circulating water per! ¢ ; 
hour, have been erected by Messrs. Film Cooling 
Towers (1925), Limited, Spencer-road, London, | | 
W.4. These towers are 161 ft. high above ground, | | |} |) | 


OLDIE 





Fig. 14. 
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and 144 ft. 6 in. in diameter at the base, and each 
is capable of dealing with the requirements of one | 
turbine. Make-up water is supplied from deep| | |! 
wells, and accurate tests have shown that this is l Tl l 
less than one per cent. _ 
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The pump house is near the cooling towers, and i | 
now contains seven sets, three of which were} || [II | nial 
installed for use with the new turbines. These | 
pumps were manufactured by Messrs. Mather and | 
Platt, Limited, Manchester, and are of the vertical | \ ly 
spindle constant-speed type. Each is capable of | \ 
delivering 23,000 gallons of water per ninute | - 
against a total head of 65 ft. when running at a| | a an 
speed of 580 r.p.m. Considerable alterations were \ 
made last year to the circulating-water system, 
which consists of separate 60-in. cast-iron mains 
for conveying water from and to the river and \ 
towers, respectively. This enables any turbine to | | \ | 
be put either on the river or the cooling towers, \ 
the mains connected with the latter, where they are 
vbove ground being equipped with butterfly valves | 
manufactured by Messrs. J. Blakeborough and Sons, | | 
Ltd., Brighouse, in place of the more usual sluice 
[his course was adopted owing to lower| (4474.4) 
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cost of these valves and the greater ease with | steam driven and were supplied by Messrs. G. and J. 
which they can be operated. Weir, Limited, Cathcart. All have an output 
The condensate is withdrawn from the condensers | of 315,000 Ib. of water per hour against a normal 
of both machines by two vertical full-duty extrac- | discharge pressure of 510 Ib. per square inch. At 
tion pumps, one of which is spare, and is then | no load the pressure is less than 600 Ib. per square | 
forced through one-half of the alternator air cooler, | inch. The steam-driven pumps are arranged to 
the other half being supplied with circulating | start up automatically should the electrical pumps 
water. It next passes in succession through a| fail, and arrangements have also been made so that 
steam-jet air ejector, a drain cooler, and a low-| if an electric pump is out of commission for any 
pressure feed heater to the feed pumps, and then | length of time the steam-driven pumps can exhaust 
through a high-pressure heater to the feed ranges.| into the main condensers and thus reduce the 
Surge tank and test connections are arranged |amount of make-up required. This make-up is 
between the drain cooler and the low-pressure | provided by evaporators, which are supplied with 
heater and in parallel with the high-pressure heater | steam from the main turbines. In addition, there 
on the steam side is a bled-steam evaporator of is a live steam triple-effect evaporator with an 
the vertical-coil type. This evaporator has an out-| output of 10,000 lb. per hour. All clean water 
put of 10,000 Ib. of vapour per hour when the | drains are led to a conservator tank and are after- 
turbine is developing its maximum continuous rating. wards returned to the feed system. The dirty- 
The vapour from it is led tc: the low-pressure heater, | water drains are discharged to a filter pit outside 
where it is condensed and discharged back to the|the turbine house. The condensers are fitted 
condenser for de-aeration. A recirculating connec- | with an air removal plant consisting of a steam- 
tion is provided in the feed line on the discharge | operated exhauster and collecting tank to which 
side of the low-pressure heater, so that an adequate | air pipes are run from the tops of the condenser 
supply of water can be maintained through the | water-boxes and of the various coolers. Any air 
ejectors when the plant is being started up. This| which is released due to the syphonic vacuum, 
connection is also used to boost the output for the | therefore, flows into the tank and is periodically 
evaporator when the turbine is running light. | removed by the exhauster. 
The heaters are of the vertical hairpin tube type,, The output from the generators to the feeders is 
and raise the water to a final temperature of 258 deg. | controlled at 33 kV, that from the 11-kV machine 
F. at normal load, and to 270 deg. F. at maximum) being stepped up by a 31,250-kVA transformer 
load. manufactured by the British Electric Transformer 








Company, Limited, Hayes, Middlesex. The switch- 
gear, which, as already mentioned, is of the outdoor 
type, was manufactured by the British Thomson- 
Houston Company, Limited, Rugby, and is illus 
trated in Fig. 12, page 719. It consists of two circuit 
breakers for each machine, so that connection to 
one or other of a duplicate set of ’bus bars can be 
made. These circuit-breakers are of the oil-filled 
metal-clad drop-down type with a current-carrying 
capacity of 800 amperes and a rupturing capacity of 
1,000,000 KVA. They are electrically operated from 
the control room by means of a centrifugal mech- 
anism. 

The electrical energy required for auxiliary 
purposes is supplied from the Brimsdown A station 
at a pressure of 11 kV to the ‘bus bars of a sub- 
station in the B station. From this point, two 
systems of 11-kV ring mains are run, one to sub- 
stations for the pulverising plant for No. 1 boiler- 
house and for the circulating pumps, and the other 
to smaller substations from which the boiler-house 
and turbine room auxiliaries are supplied. In these 
substations the pressure is stepped down to 415 
volts in 500-kVA outdoor transformers which are 
controlled on both sides, the switches being inter- 
locked, so that should the high-tension circuit- 
breakers come out, those on the low-tension side 
will also open. All these switches are of the single 
*bus bar metal-clad type and were manufactured 
by Messrs. A. Reyrolle and Company, Limited, Heb- 
burn-on-Tyne. Feeders are then led from the 
low-tension ’bus bars to fuse distribution pillars, 
which control groups of motors, except in the case 
of the circulating-water pump motors, the control 
gear of which is fed directly from the "bus bars. 
These pillars are provided with metering equip- 
ment and are interconnected through links on 
the ring-main principle. The  direct-current 
motors on the mill feeders and separators are 
supplied through two 250-kW rotary converters 
from the main works substation. They can also 
be fed in emergency from a 220-volt battery, which 
is used to supply the various control circuits and 
certain small motors. 

All the alternating-current motors are designed 
to run off a 415-volt, three-phase circuit and are 
equipped with ball and roller bearings. As has 
already been mentioned, the mill and exhauster- 
fan motors and the ash-exhauster motors are wound 
for speed control, and were manufactured by Messrs. 
Lancashire Dynamo and Crypto, Limited, London. 
The other motors are of the squirrel-cage type and 
were supplied by the Metropolitan-Vickers Electrical 
Company, Limited. With few exceptions these 
motors are provided with drip-proof enclosures, 
while all the direct-current motors are of the dust- 
proof type. 

With the exception of the starters on the turbine- 
extraction pump and ventilating-fan motors, the 
control gear is of the air-break, automatic-contactor 
type. This equipment was also manufactured by 
Messrs. Metropolitan-Vickers, and at the time of its 
installation marked a new departure in power- 
station design, though it has since been adopted 
elsewhere. The contactors controlling each motor 
are mounted separately in a dust-tight enclosure 
and are fitted with overload and no-volt trips, 


' the latter being set to operate at 25 per cent. of the 


normal voltage. The same enclosure contains an 
interlocked isolating switch, and in the case of the 
more important motors such other interlocks, 
auxiliary switches, signal lamps, and push buttons 
as may be necessary to ensure a correct sequence of 
operation and the proper visual indication on the 
control board. These main motors are normally 
controlled from this board, but emergency push- 
buttons are also placed near the machine itself. 
Each mill and exhauster motor is controlled 
from equipments with a common cable chamber 
between them. In this chamber are the isolating 
switch and current transformers, as well as the 
incoming and outgoing trifurcating boxes. The 
speed regulators are mounted below their associated 
contactors with the resistances behind. These 
regulators are of the motor-driven cam-contactor 
type and are usually operated from the _boiler- 
control board, though they can be worked by hand. 
On pressing the start button the regulator auto- 
matically passes through all the starting steps and 
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comes to rest on the first running notch, where it 
remains until the controller is moved. The regu- 
lator cannot stop midway between two steps and 


the regulating notches when speed is being decreased. 
When the motor is shut down, the regulator returns 


|for dealing with flue gas from pulverised-fuel 


boilers. They consist, as shown in Fig. 14, of 300 


these was the Parsons-Duncan 20-ton steel ingot.* 
Many of the structures were common to all types 





| hexagonal tubes 10 in. across the flats and 12 ft. | of steel ingots, but were developed to an unusual 
cannot over-travel in either direction or pass beyond | long, which are suspended from the structure of | degree in this ingot as a result of the particular 


|the building and are earthed. Down the centre | casting method adopted. 
} 


|of each tube is suspended a discharge electrode 


It was frequently asserted 
that the conclusion of columnar growth coincided 


to its starting position, and the line contactor | consisting of an insulated chrome-steel wire | with the separation, by contraction, of the ingot 
cannot be closed until it has done so. The other| 4 sq. in. in section and twisted throughout its| from the mould. In the Parsons-Duncan ingot a 
main equipments are of the same construction, | length. These wires are supplied with unidirectional | well-marked dividing line was observed between the 
though they are not fitted with speed regulators. | current at a pressure of 43 kV from a low-tension ‘columnar and equi-axial crystals, yet it might be 


The high-speed windings of the motors driving the 
induced-dranght fans and the feed-pump motors 
are fitted with auto-transformer starting. On 
the starting equipment for the smaller motors, 
which was manufactured by Messrs. Brookhirst 
Switchgear, Limited, Chester, the closing coil is 
alive whenever the contactor is closed, and conse- 
quently serves as a no-volt release. The overload 
trips are of the indirectly-heated thermal type in 
series with high rupturing capacity fuses. 


We understand that very little difficulty was | 
experienced in putting the plant into commission | 


and, as already mentioned, it has now been in 
satisfactory operation for more than two years. 
During this time efficiencies of 88-75 per cent. have 
been obtained on the new boilers and an overall 
efficiency of nearly 26 per cent. has been reached 
on the new plant. The electricity generated in 1933 
by the station as a whole, which had an efficiency of 
24 per cent., amounted to over 260,000,000 kWh. 

The extensions we have just described were 
designed by the company’s own staff, and all 
sections of the plant were carefully laid down so 
that- centralised control could be used wherever 
possible. This is considered to be of great impor- 
tance in an emergency, if the highest efficiency is 
to be maintained at all times. Ease of access to 
all parts requiring attention and simplicity have 
also been sought. The cost has worked out at a 
fraction over 12]. per kW. 

Before concluding, certain additions that have 
been made to the first part of the station since the 
publication of our former article may be mentioned. 
A radiant superheater, which is said to be the first 
of its kind in this country without a convection 
superheater in series with it, has been installed on 
one of the original boilers. This is of the Bailey 
block type, the blocks being about 3} in. by 4} in. 
with a small space between them for expansion. 
There are 63 tubes, 2 in. in diameter and 26 ft. long, 
thus providing a heating surface of 429 sq. ft. and 
enabling 120,000 lb. of steam per hour to be raised 
to a final temperature of 760 deg. F. The steam 
side is arranged in two passes, the steam entering 
at the bottom, rising up the centre section, and 
then down the two outer sections. One of the 
riveted steam receivers has been replaced by another 
of the fusion-welded type with only one longitu- 
dinal and two circumferential seams. It is 16 ft. 
long and is designed for a steam pressure and 
temperature of325 lb. per square inch and 800 deg. F., 
respectively. After construction the welds were 
X-rayed to ensure they were entirely satisfactory. 
About three years ago a mill of the Rema ring type 
was added to the pulverising plant of No. 1 Boiler- 
house. This is stated to be the largest mill of its 
kind to be installed in this country, being designed 
to deal with from 10 tons to 12 tons of coal per 
hour when the fineness of the pulverised fuel is 
not less than 97 per cent. through a 100-mesh I.M.M. 
screen and 80 per cent. through a 200-mesh screen.* 
The raw coal is dried in the ascension pipe by hot 
gas drawn from a separate chain-grate furnace, 
and any which is fine enough not to require further 
pulverisation is exhausted straight to the cyclone 
without passing through the mill. This cyclone 
consists of three sections, one inside the other, and 
enables 21,000 cub. ft. of gas per minute to be 
withdrawn when using coal with a moisture content 
of 18 per cent. The gas is filtered in plant of the 
company’s own design before being discharged to 
the atmosphere. 

Electrostatic precipitators, manufactured by the 
Sturtevant Engineering Company, Limited, 147, 
Queen Victoria-street, London, E.C.4, have also 
been installed on two of the original boilers. These 
precipitators are of the tubular type and were the 
first of their kind to be installed in this country 


* See Enarnzerine, vol. exxvi, page 243 (1933). 





former, and a high-tension rectifier. The auto- 
transformer is of the ordinary type and enables 
the input voltage to the step-up transformer 
to be varied by small steps. The step-up trans- 
former is also of normal design, except that it is 
insulated to withstand the high frequencies pro- 
duced in the rectifier. The rectifier itself is of the 
mechanical type and is fitted with devices which 
prevent interference with radio reception. Inter- 
locks are also provided which make it impossible 
to enter the screened area or the precipitator until 
the current has been switched off. In operation the 
dust-laden gases enter the tubes at the bottom, 
where the particles of grit are subjected to the 
electrical force caused by the field set up inside the 
tube by the difference of potential between it and 
the wire electrode. This electrical force drives the 
particles towards the tube walls, to which they 
adhere, and are thence removed by mechanical 
rappers, which strike both the tube and the elec- 
trodes, so that they fall down into hoppers at the 
base of the building. Each precipitator is designed 
to treat 65,000 cub. ft. of flue gas per minute at a 
temperature of 270 deg. F., a quantity which 
corresponds to the maximum continuous rating of 
the boilers, i.e., 120,000 lb. per hour. The guaran- 
teed efficiency at this output was 87 per cent., 
but actually an efficiency of 88 per cent. at this 
rating and 91 per cent. at the normal boiler rating is 
obtained. A view of the exterior of the building 
in which these precipitations are housed, and show- 
ing the grit hoppers, appears in Fig. 13. 

We have to thank Captain J. M. Donaldson, chief 
engineer of the North Metropolitan Electric Power 
Supply Company, for permission to describe these 
extensions and fo1 his assistance in the preparation 
of the above article. 
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THE next three papers on the agenda, and taken 
on Friday, June 1, dealt with segregation and ingot 
structures, and were all communications from the 
Research Department, Woolwich, by Dr. L. Northcott. 
The three contributions were taken together for the 
purpose of discussion. 
was entitled “Dendritic Segregation in Steel 
Ingots,” Dr. Northcott stated that the dendritic 
structure in ingots and castings was due 
to dendritic segregation (or “ coring”), which 


same crystal. In the process of the solidification of 
a solid solution, the dendritic axes, being the first 
portion to solidify, had a different chemical com- 
position from that of the interdendritic material, 
and this difference was revealed in differential 


auto-transformer, an oil-immersed step-up trans- | assumed that the base of the ingot remained in close 


‘contact with the mould. In order to make further 
|investigation of the influence of the casting condi- 
|tions adopted by Parsons and Duncan, upon the 
|segregation and crystal structure, a number of 
‘ingots had been cast in a similar-shaped mould 
|3 in. in diameter. Preliminary experiments were 
'made with copper to which 1 per cent. of tin had 
| been added to ensure a freezing range. Based upon 
the results obtained, further experiments had been 
'made, using white cast-iron, which had a similar 
‘heat conductivity to steel and showed similar 
‘segregation effects. These experiments indicated 
that the growth of columnar primary crystals from 
the base and sides of the mould resulted in some 
| displacement of the inclusions towards the middle 
| and upper half of the ingots, but complete displace- 
|ment had not been achieved with fully columnar 
‘crystals. In these small-scale experiments the most 
effective method of ensuring freedom from segrega- 
tion proved to be to cast at a sufficiently low 
temperature to ensure that solidification took place 
as rapidly as possible in order to obtain the minimum 
crystal size. The inclusions were thereby prevented 
not only from segregating, but also from coalescing. 
The second ingot examined was one of a group of 
six 30-cwt. ingots which had been bottom-cast under 
conditions of low casting temperature and an 
unduly slow rate of filling the mould. As a result, 
a peculiar structure had been found to exist across 
the upper part of the ingot. A crust, formed on the 
| top of the metal rising in the mould, had become 
| diagonally entrapped. This crust had lifted suffi- 
| ciently at one side to permit the top of the ingot to 
‘be filled, and had subsequently collapsed in the 
‘centre during the feeding of the ingot. One face 
|of the mould had thus been heated locally by the 
‘hot metal, and had subsequently induced a slower 
| cooling rate and coarser crystallisation of the steel 
|in the vicinity. The structure of the remainder of 
|the ingot was normal to this type of ingot. The 
'structure of the crust area consisted of columnar 
| primary crystals orientated so as to lie across the 
band, and were independent of the mould. Several 
examples of ferrite boundaries crossing dendritic 
axes were noted. This was particularly liable to 
occur with closely-packed columnar crystals. There 
was a sharp line of demarcation between the crust 
and the material on either side, and intercrystalline 





In the first paper, which | porosity was sometimes present below the crust. 


Dr. Northcott, in presenting his third contribu- 
tion on “‘ Periodic Structures in Metals and Alloys, 
said that the banding effect which occurred in many 
steel ingots and castings was considered to be due 


resulted in inequality of composition within the| +. periodic crystallisation. Similar structures had 
| been observed in the crystallisation of potassium 


dichromate from aqueous solutions, and had been 
prepared in a number of non-ferrous alloys, in 
which the periodicity was controlled by the casting 
conditions. In general, it would appear that the 





attack by the etching reagent. Chemical and macro- 
scopical evidence obtained in the examination of a | 
steel ingot showed that the dendritic structure was 
primarily due to phosphorus segregation. The 
dendritic structure persisted after decarburisation, | 
but treatment with molten caustic potash reduced | 
the phosphorus content and was the only treat- 
ment found to be successful in obliterating the 
dendritic structure. The dephosphorising action of 
caustic potash was confirmed by treatment of a 
phosphoric cast-iron and a phosphor-copper in the 
solid state. The results obtained showed that iron 
phosphide was attacked by caustic potash at 
elevated temperatures in the solid state. 

In his second contribution—‘ A Study of Ingot 
Structures ’—Dr. Northcott stated that during the 
routine examination of a number of steel ingots 





‘under which the ingots had been cast. 





the structures of two had been found to be of 
outstanding interest owing to the peculiar conditions 
The first of 








melt adjacent to the first batch of crystals under- 
went both temperature and composition changes— 
an increase in temperature by virtue of the latent 
heat of solidification from the crystals, and an 
increase in the proportion of the lower-melting- 
point constituents, resulting in a lowering of the 
solidifying temperature. Meanwhile, the liquid 
further away from the solid eventually started 
spontaneously to crystallise and the crystals con- 
tinued to grow, causing a repetition of the effect. 


| Supercooling was an essential factor, as it permitted 


crystallisation to occur with increasing temperature 
of the melt. In the absence of supercooling, crystal 
growth would be continuous. Further, it was 
probable that the metal must reach the labile state 
for periodicity to take place, since growth from the 
metastable state would also be continuous. 

In opening the discussion, Dr. W. H. Hatfield 





* See EWGINEERING, vol. cxxvii, p. 623 (1929). 





ENGINEERING. 





[JUNE 29, 1934. 











displayed in tackling some of the problems involved, 
and stated that it was only by a series of efforts of 
this kind that it would be possible to carry the 
subject of segregation in ingots further than it 
stood at present. A valuable feature was that 
the author had compared the behaviour of various 
salt solutions and non-ferrous metals with what 
happened when steel froze, and he has thus been 
able to arrive at some general conclusions. He 
had spoken of the action of caustic potash on 
phosphorus, but had not revealed its effect on 
sulphides. He would like to know how he had 
examined the surfaces of his specimens after exposing 
them to the action of potash at high temperatures 
—a very drastic treatment; had he subsequently 
ground these surfaces prior to examination ? 
Colonel N. T. Belaiew said that the author had 
remarked that the chemical and macroscopical 
evidence obtained in the examination of a steel 
ingot showed that the dendritic structure was 
primarily due to phosphorus segregation. In 
another place in his first paper, the author had | 
said that the segregation and slow rate of diffusion | 
of phosphorus were the predominant factors in| 
persistent dendritic segregation. He (Colonel | 
Belaiew) agreed that the persistence of the dendritic 
structure might be due to the phosphorus, but to 
say that this structure was primarily due to phos- 
phorus was another matter. According to the iron- 
carbon diagram it was an established fact that the | 


more the carbon present in an alloy the more | taining cobalt, 12 lb. of mild steel could be removed | 
ee : » . r , for Bee . 

He still| in a minute, as compared with only 4 Ib. for ~~ ried out by starting up the installation from the cold 

us ratio of} 


pronounced was the dendritic structure. 
subscribed to the view that the dendritic structure | 


conductivity of high-speed steels increased. In 
quenched carbon steels the thermal conductivity 
increased with the tempering temperature, increasing 
more rapidly at about 250 deg. C., and it became 
nearly the same at 400 deg. as in annealed steels. 
The higher the quenching temperature of carbon 
tool steels, the lower was the thermal conductivity. 
In the special tool steels (S) and (T), the effect of 
tempering on the thermal conductivity was similar 
to that in carbon steels. The conductivity of high- 
speed steels was decreased greatly by quenching, and 
on tempering it increased a little at 300 deg., greatly 
at 550 deg. and still more at from 700 deg. to 
800 deg. The greater durability, for heavy cutting, 
of high-speed steel tools, which were quenched and 
tempered at from 550 deg. to 600 deg., would owe 
very much to their better thermal conductivity. 
Sir Robert Hadfield, in opening the discussion, 
said that he was interested in the manufacture of a 
tool steel of a peculiar kind. He referred to an 
armour-piercing shell. This was a punching tool, 
and a 15-in. shell could punch a hole in a 12-in. 
plate in less than one-tenth of a second. If the 
shell acted properly, little friction occurred and the 
shell was practically unaffected. The author had 
not referred to tungsten carbide. At the Royal 
Society Conversazione* he had organised an exhibit 
illustrating the development of cutting tools. The 
relative ratios of value existing between the older 
and the modern tool steels had been shown. With 
the most modern types of high-speed tools, con- 





carbon-steel tools originally used. 


| furnace, while the second is situated in the flue, the 
steam passing first through the radiant-heat section 
and afterwards to the flue section. 

The saturated steam is delivered by the pump to the 
upper end of the front wall of the radiant-heat super- 
heater and flows downwards through half of the tubes 
of this section. It then passes through half of the tubes 
at the bottom of the combustion chamber, which form 
part of the grate, and flows in an upward direction 
through half the tubes of the back wall. It then 
returns to the top of the front wall through the other 
tubes of the sections, and passes in an up-and-down 
direction through the side-wall tubes. In the second 
superheater the steam flows through horizontal coils 
set in the cross-stream of the flue gases. The econo- 
miser from which the evaporator drums are supplied 
is situated above the superheater. The flue gases, 
after leaving the economiser, pass through the air 
preheater, which is situated in the uptake. 

In the installation on which the tests were carried 
out, the pump shown in Fig. 4, page 724, is driven by a 
back-pressure turbine supplied with steam from a low- 
pressure network at about 13 atmospheres (185 lb. per 
square inch). The packing of the labyrinth gland of 
the pump is supplied with superheated steam, taken 
from the Loeffler boiler at a point behind the radiation 
superheater. This steam expands in the labyrinth 
gland down to the pressure of the turbine steam with 
| which part of it is mixed. The remainder, which 
|expands to about atmospheric pressure, is utilised, 
together with the exhaust steam from the turbine, for 
| heating the feed water. The boiler which was tested 
| was fired with a non-gassing pulverised coal prepared 

; slack. The burners of the Vitkovice type 
were set in the top of the combustion chamber. 





from refuse 


Testing Arrangements.—The observations were car- 


state. In this way the attendance necessary and 


was due to the carbon present; other elements | increase of about 50, it should be emphasised, had|the variation in the steam and water conditions 


enabled metallurgists to see that structure and 
made it persist. Professor Sauveur had shown that 
the dendrites in commercial steels were developed to 
# greater extent than was the case in pure carbon 
steels, but the fact remained that in very pure iron- 
carbon alloys, containing little or no phosphorus 
and sulphur, dendritic crystallisation still occurred. 
Dr. U. R. Evans said that he had understood the | 
aims, methods, and interpretations of results of the | 
author. Clearly, it was only worth while publishing | 
papers in which the reader could do these things. | 
There was a great advantage in working alone, and 
these three contributions constituted good examples 
of individual papers. Some contributions now-a- 
days were put forward by what might be termed a 
“ chorus " of authors, and, while work of this type 
might be fruitful in some directions, when launching 
out into new fields a research conducted by one 
individual was often the most satisfactory. Dr.C. H. 
Desch, who was the last speaker in the discussion, 
remarked that very minute differences in composi- | 
tion might have an influence on the formation of | 
the dendrites. 
Dr. Northcott, in the course of his reply, said that 
he doubted whether sulphides had an influence in 
the dendritic segregation. After the caustic potash 
treatment, the normal method of treating his 
specimens was merely to dissolve off the adhering 
potash. They had not been subsequently ground ; 
a8 little of the surface as possible had been removed 
prior to re-examination. After treatment in caustic 
potash for twenty hours at 1,000 deg. C., tests had 
shown that there was actual removal of the phos- 
phorus. There was no doubt that phosphorus 
played an important part in dendritic segregation, 
but it might be, as Colonel Belaiew had pointed out, 
that its influence was exerted rather in the per- 
sistence than in the formation of the structure. 








™ i ; 
Che last paper placed bevore the meeting was a| 
contribution from Mr. D. Hattori regarding “ The | 
Thermal Conductivity of Tool Steel.” The author, | 


who read his contribution in abstract, stated that | 


THERMAL ConpvuctTivity oF Toot STEEzs. 


only been made possible by research. 
recently-introduced tungsten-carbide tools had been 
included the ratio would have been still higher. | 
The only other speaker, Mr. A. B. Winterbottom, | 
thought that the changes in the thermal conductivity | 
observed by the author were somewhat large. It 
was interesting to note that Herbert had done | 
some work in a somewhat similar direction; he} 
had employed a thermo-electric method in which | 
the tool and the work constituted the thermo- | 
couple. The author, on being called upon, stated | 
that he would reply to the discussion in writing. | 

The other papers on the list were taken as read, | 
and the Chairman thanked all the authors for their | 
contributions. The usual votes of thanks to the | 
Institution of Civil Engineers for the accommodation | 
which they had kindly afforded for the meeting, 
and to the President and the vice-presidents, who | 
had taken the chair during his unavoidable absence, 
-oncluded the proceedings. 

















LOEFFLER BOILER TESTS. 


If the/| throughout 


conld be observed. At no time in the 
course of the starting-up operation was any local 
temperature developed in excess of that proper to 
regular operation, and nothing occurred to raise any 
doubts about the satisfactory operation of the plant, 
which throughout was entirely under the control of 
the attendants. The whole operation, from cold to 
the production of steam at 130 atmospheres (1,850 Ib. 
per square inch) and 500 deg. C. (932 deg. F.), took 
1 hour 56 minutes. 

A main test at normal output was carried out for 
7} hours, during which the output and steam condi- 
tions and the performance of the various parts of 
the heating surface were observed, together with 
the steam consumption of the pump set. Further 
tests of shorter duration were carried out in order to 
observe the behaviour of the installation under varying 
loads, particular attention being paid to the measure- 
ment of the dryness of the steam as it issued from the 
evaporator drums at various loads. 

For the main test at normal load the pulverised coal 
was drawn from an 88-cub. m. (3,110 cub. ft.) bunker 
which was supplied from a central pulverising plant. 
It was weighed by two 250-kg. (550 1b.) capacity 
weighing machines, situated directly above the bunker, 
hich were tested beforehand. The height of the coal 


By Proressor E. Jossz, Technical University, | ~ the bunker was taken both before and after the test 

3e . | : clip: 
Sestin ; | by measuring the distance between the coal surface 
Last year the author had an opportunity of inspect- | and the roof of the bunker in 12 places, the coal surface 
ing the Caroline power station of Messrs. The previously having been levelled as accurately as 
Vitkovice Mines Steel and [ron Works, in which possible. The calorific value and composition of 
four Loeffler boilers have been in operation for| samples of the pulverised coal, which were collected 
some considerable time. These have capacities of continuously throughout the test, were taken in the 
from 40 and 60 metric tons (88,200 lb. and 132,300 lb.) | jaboratory of Vitkovice mines and in the Fuel 


of steam per hour at 130 atmospherest (1,850 Ib. per 
square inch) and 500 deg. C. (932 deg. F.). He was 
also present at the starting-up of the new station of 
Messrs. The Middle-Moravian Electricity Company and 
Messrs. The Moravian-Silesian Electricity Company, 
at Trebovice, Czechoslovakia, which contains three 
Loeffler boilers of a combined output of 180 to 225 
metric tons (396,800 Ib. to 495,000 lb.) of steam per 
hour. This article deals with tests and operating 
results of one of the 132,300-lb. boilers at the Caroline 
station. The tests were carried out by the author 
in conjunction with Professor Miskovsky, of the Prague 
Technical College. " 
The arrangement of the boiler is shown in Figs. | 
and 2, while the water and steam flow diagram is shown 
in Fig. 3. The boiler has three evaporator drums, each 





he had conducted a series of experiments using 1,100 mm. (43 in.) in diameter, and a mud drum, all 
carbon tool steels; two special tool steels, namely, of which are situated outside the boiler proper. Highly 
an oil-hardening, non-deforming steel (S) containing | SUPeTheated steam is introduced into the evaporator 
0-789 per cent. of carbon and 0-645 per cent. of drums and evaporates the water contained in them, 
‘ a | the resulting saturated steam being withdrawn by 
caromum, and a low-tungsten (1-02 per cent.) | pump and forced through the two boiler superheaters. 
finishing steel (T); and high-speed steels. He had} The first of these forms the lining of the combustion 
posed to the radiant heat of the 


ascertained that with a rise of temperature the| chamber and is ex 
thermal conductivity of carbon tool steels had a|— 
tendency to decrease, whereas that of the special 
tool steels hardly changed. 





* See page 577, ante. 
+ 1 “atmosphere ” 
per sq. in.). 





= Lkg. per sq. cm. (14-223 Ib. 


On the other hand, the 





Institute of the Prague Technical College. The figures 
obtained, and on which the evaluation of the tests is 
based, are reproduced in Table I, page 723. 

The loss through unburnt fuel in the ashes and 
clinker and dust was obtained by the analysis of samples 
taken from the ashpit and by means of a pipe introduced 
into the flue through which samples of the flue gases 
were drawn off, a suction giving a speed of withdrawal 
equal to that of the speed of the flue gas stream being 
utilised. The flying dust was caught on a filter. The 
flue dust escaping from the chimney was allowed for in 
drawing up the final heat balance. The figures for the 
consumption of coal and the ash and dust produced 
are given in Table II. For the measurement of the 
feed water, an orifice plate was fixed in the delivery 
pipe and connected to a Siemens meter. The arrange- 
ment was checked before the test was started by 
delivering water through the pipe into calibrated 
measuring vessels. The figure for feed-water supplied 
is given in Table ITI. 

The steam pressure in the evaporating drums was 
measured by means of a calibrated spring pressure 
gauge, pressure at other points in the steam circuit 
being obtained by means of a differential manometer 
which was the property of the Vitkovice Company. 
This instrument had a rotating piston to the opposite 
sides of which the varying pressures were applied, the 
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; ; ; | many , 
pressure difference being measured by a calibrated| The temperature of the steam supply to the turbine \it has to be remembered that a certain heat-content 
measurements | driving the circulating pump, and that of the feed-| is supplied by the power of the pump which does not 


spring 


arrangement. 
are given in Table IV, page 724. The steam temperatures | water at entry of 


The 


pressure 


the economiser, were measured | come from the fuel burnt. 


This extra heat could be 


in the boiler and the temperature of the feed-water at| by Physikalisch Technische Reichsanstalt mercury | closely approximated from the quantity of steam used 
thermo- | thermometers. 


the economiser outlet 
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The flue-gas temperatures were 
measured by means of calibrated 
thermocouples with bare elements 
protected against radiation, placed 
in the gas stream, the flue gas 
being drawn-off over them by 
suction. For the measurements in 
the combustion chamber, however, 
a platinum - platinum - rhodium 
couple, protected by a ceramic 
envelope, was used, the gas being 
drawn-off over it. The stem, 
2-5 m. long, was carried in a water- 
cooled iron tube. The temperature 
readings are given in Table V. The 
CO, content of the gas, also given 
in Table V, was taken continuously 
at positions in front of the econo- 
miser, between the economiser and 
air-preheater, and behind the air- 
preheater in the flue, by means 
of Orsat apparatus. Samples, of 
average composition, were obtained 
by means of a perforated tube 
about 2$ m. long, through which 
the gas was drawn by means of 
the suction created by a water jet. 

The steam drawn off from behind 
the radiation superheater to supply 
the gland of the circulating pump 
was estimated from the sum of 
the quantities of steam leaving the 
gland at 13 atmospheres (185 Ib. 
per square inch) and at atmospheric 
pressure. The latter was contin- 
uously drawn-off during the test, 
condensed, and weighed. The 
steam leaving the gland at 13 
atmospheres was determined by a 
special test, in which steam under 
the same pressure conditions was 


couples, the couples, and the — millivolt- | allowed to escape through a nozzle at a speed below 
them, 


meter 





which was 


employed with 


being | the critical for the steam conditions. 
checked in the Machine Laboratory of the Berlin|are given in Table VI. 
Technical University, both before and after the tests. | transfer from the flue gase 


The readings 


In determining the heat 
3 to the water and steam, | 








by the turbine, since as the steam in the exhaust was 
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still superheated, the diminution of the heat content 
in the turbine could be determined (Table VI). The 
steam supplied to the turbine was continuously passed 
during the test, through a standard orifice plate, the 
-~Analysis of Powdered Coal, Ash and 
Flue-Dust. 


TABLE I. 





7,000 k.-cal. per kg. (12,600 


Higher calorific value 
B.Th.U. per Ib.), 














Lower calorific value 6,795 k.-cal, per kg. (12,210 
teal use " B.Th.U. per Ib.). 
Analysis, 
Powdered coal 
| Per cent 
Water - : : a . 0-36 
Ash .. +s : oa P ° oot 15-30 
Carbon 4 i es 75-38 
Hydrogen ‘a ; ‘ os wie 3-70 
Sulphur : . - ee 0-30 
Oxygen 3-40 
Nitrogen 0-56 
Ash— AS ithe Fal td cath 
Combustible ae . - ns me 15-40 
Incombustible ' ; 55 ‘ 84-28 
Water be j ; ; ds 0-32 
Flue dust— iia Bai® ais: ‘g 
Combustible od . sh as Rt. 9-9 
Incombustible in ‘ od od 91-0 





TaBLeE II.—Coal and Ash Measuremenis. 

7,193 kg. (15,857 Ib.). 
505 kg. (1,113 tb.). 
742 kg. (1,635 lb.). 

TaBLe III.—Feed-Water and Steam Measurements. 

Weight of feed-water per hour 63,150 ky. (139,221 

Ib.). 


Coal consumption, per hour 
Weight of ashes, per hour 
Weight of flue dust, per hour... 


Weight of steam supplied to the 
pump gland, per hour .....,... 
Steam delivered by boiler, per 
CR EE EA 


562 kg. (1,238 Ib.). 
62,588 kg. (137,928 
Ib.). 


drop in pressure being measured by a differential 
mercury manometer. As the mechanical efficiencies of 
the turbine and the pump could be assumed with 
sufficient accuracy for this purpose, it was possible to 
determine the internal work of the pump and from it 
the heat content supplied to the steam by the pump. 


en 


Test Results.—The heat supplied to the water and 
steam (Table VII) is represented by the difference 
between the total of the heat in the output steam | 


of the boiler and the steam supplied to the pump 
gland and the total of the heat supplied with the feed 
water to the economiser and the heat supplied to the 
steam by the pump. The figure obtained in this way 
compared with the heat in the fuel shows a boiler effi- 
ciency of about 84 percent. While the heat transmitted 
to the steam and water may be accurately determined, 
the measurement of the coal used introduces some 
uncertainty in connection with the measurement of the 
contents of the bunker at the beginning and end of the 
test. This uncertainty factor may be taken at 2 per 
cent. The heat balance given in Table VIII, which 
is drawn up on the basis of the fuel consumed, shows 
a remaining term of 7:4 per cent. or 3,612 million 
calories (14+3 million B.Th.U.) per hour which cannot 
be attributed solely to losses by radiation and conduc- 
tion. The probable figure for these losses is about 
1,625 million calories (6-4 million B.Th.U.) per hour. 
The heat balance, also given in Table VIII, which is 
drawn up on the basis of the various losses, which 
were carefully determined, shows an efficiency of 
about 87 per cent. This figure is probably accurate 
and it may be taken that at normal load the plant will 
operate at an efficiency of over 85 per cent. 

Transmission Through the Heating Surfaces of the 
Superheaters.—To determine the heat transmission 
through the heating surfaces of the superheaters, which 
given in Table IX, the quantity of circulating 
tteam must be known. In the case of the radiation 
superheater, the quantity is that delivered by the 
pump, but the figure is smaller for the second super- 
heater owing to the steam drawn-off from behind the 
radiation superheater to supply the pump gland. 
The weight of circulated steam can be calculated from 
the heat balance of the evaporating drums, and amounts 
to 3°296 times the weight of the feed-water. In 
the calculation of the mean specific heat transference, 
given in Table LX, the heating surface corresponding 
to the whole periphery of the tubes, including the radia- 
tion superheater, has been taken into account. This is 
permissible because the tubes in the radiation super 
heater are set at a wide pitch arid are placed about 
0-5 m. (19-5 in.) distance from the walls of the com- 
busion chamber. In this way their rear sides are 
exposed to radiation from the walls and the heat 
absorption is approximately even over their whole 
surface. This arrangement of the tubes is a practical 
convenience, as it gives good accessibility for cleaning. 

For the determination of the heat transmission 
figures, it was necessary to know the flue-gas tempera- 
tures. In so far as these were not directly observed 
they were calculated from the total-heat content, which 
could be determined from the total heat supplied 
to the combustion chamber and the heat transmitted 
to the various heating surfaces, allowance being made 
for losses through radiation and conduction. A heat 
balance was drawn up for the air-preheater showing the 
heat supplied by it to the air. During the test at 
normal load the average steam output was 62-6 
metric tons (138,000 Ib.) per hour, the pressure and 
temperature remaining practically constant at 129 
atmospheres (1,835 lb. per square inch) and 496 deg. C. 
F.). The speed of the pump remained 
practically constant at 7,000 r.p.m. only very slight 
variations taking place. 

Tests at Partial and Variable Load.—A test at an 
output of 29 metric tons (63,900 lb.) of steam per hour, 
that is at about half load, was carried out over an 
extended period. The steam produced had a pressure 
of 125 atmospheres (1,780 Ib. per square inch), and a 
temperature of 490 deg. C. (914 deg. F.). It is remark- 
able that during this partial-load test, the steam main- 
tained the high superheat shown at normal load. Dur- 
ing this half-load test the steam temperature at the 
outlet from the radiation superheater was 422 deg. C. 
(792 deg. F.), as compared with 410 deg. C. (770 
deg. F.) at normal load. The feed-water temperatures 
entering and leaving the economiser were 141 deg. C. 
286 deg. F.) and 259 deg. C. (498 deg. F.), and the 
temperature of the flue gases 145 deg. C. (293 deg. F.), 
with a CO, content of 10-7 percent. As with any other 
type of boiler, any alteraticn of long duration in the 
load on a Loeffler boiler must be accompanied by 
corresponding control of the -urnace. In the case of the 
Loeffler boile r, howev er, an excellent control is provided 
by the circulating pump. By means of it the tempera- 
ture of the steam delivered may be maintained at the 
highest temperature for which the boiler is designed, 
viz., 500 deg. C. (932 deg. F.). By altering the speed 
of the pump and consequently the weight of steam 
circulated and the temperature of the steam entering 
the second superheater, the temperature rise in the 
second superheater, which tends to alter in terms of the 
load, is compensated for. 

In order to determine to what extent the plant could 
accommodate itself to sudden alterations in load, the 
output was raised from 35 metric tons (77,200 Ib.) of 


. 


925 deg. 
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’ 
steam per hour to 60 metric tons (132,250 Ib.) in three 
| minutes. To deal with this condition, the pulverised- 
fuel supply was increased and the revolutions of the 
| pump increased from 4,800 to 6,700 r.p.m. The tem- 
perature of the steam produced at the lower load was 
500 deg. C. (932 deg. F.), and it was found that this 
| temperature could be absolutely maintained during and 
| after the rise in load. In the same way, with a sudden 
| fall in output from 50 metric tons (110,000 Ib.) of 
steam per hour to 44 metric tons (97,000 lb.), by 
| reducing the firing and cutting down the revolutions 
of the pump from 6,300 to 4,900 r.p.m., the tempera- 
ture of the steam produced was maintained at 500 deg. 
| C. (932 deg. F.). 





These tests have shown that the! 





This test was repeated starting from the somewhat 
lower pressure of 125 atmospheres (1,780 lb. per square 
inch), and a base load of 40 metric tons (88,200 Ib.) of 
steam per hour. Without change in the rate of firing, 
a peak load of 61 metric tons (134,500 Ib.) per hour was 
carried for 54 minutes. It is obvious that a sudden 
increase in output of this kind must be compensated 
for, either by a fall of the load to below normal, or 
by an increase in the rate of firing. Extreme conditions 
were purposely chosen for these two tests in order to 
demonstrate the high degree to which the steam tem- 
perature may be controlled by altering the rate of circu- 
lation of the steam. By altering the revolutions of the 
pump, a perfect and easily-operated control is obtained. 





Fie. 4. 


Stream-CircuLaTine Pump. 


Loeffler boiler will at different loads supply steam at the | This condition enables the Caroline and the Trebovice 
uniform high superheat of 500 deg. C. (932 deg. F.),and | power stations to operate with a constant steam 
| temperature of 480 deg. C. (896 deg. F.) at the main 


that this temperature is maintained even during sudden 
load variations. The importance of this in connection 
with the operation of steam turbines supplied by the 
boiler requires no emphasis. 

Two further tests showed that it is possible to carry 
short peak load demands on the boiler without any 
adjustment of the firing, the conditions being met by 
altering the speed of the pump. 


TABLE IV.—Pressure, TEMPERATURE AND Heat-ConTENT OF THE WATER AND STEAM. 


Pressure 
In evaporator drums 
At outlet from pump 
At outlet from radiation superheater 
At outlet from second superheater (boiler delivery) 


Temperature and heat-content 
Feed-water entering economiser 
Feed-water leaving economiser 
Steam entering radiation superheater 


at middle of section 


Steam after passing through grate section, back wall and returning through the 
average at right and left 
Steam at outlet of radiation superheater, after flowing through side walls 


other half of the front wall upwards 


age at right and left 


| 
| 
| 


' 


at upper part of middle section 
Steam after passing through front wall of radiation superheater downwards ; 


| turbines, as has been verified by the author. 


Circulating Pump.—The auxiliary turbine driving 
the pump in the Caroline power station is supplied 
from a low-pressure steam main. Such a supply is 
usually available in stations in which high-pressure 
steam generation is introduced. With an output from 


With an increase of | the Loeffler boiler of about 63 metric tons (138,900 Ib.) 


128-5 atmospheres (1,830 Ib. per square inch). 
133-9 atmospheres (1,904 Ib. per square inch). 
130-9 atmospheres (1,862 Ib. per square inch). 
129-3 atmospheres (1,840 Ib. per square inch). 





ee. _-» | Kc. | BRU. 
| Deg. C. Deg. F. | per kg per Ib. 
| 

| 187-8 230-0 | 141-5 254-7 
245-1 473-0 | 256-2 460-2 

332-4° 630-5* 637-3* | 1,147-0* 

338-5 641 651-6 1,172-9 

377-3 711-0 705-2 1,269-4 

aver- 

409-8 769-6 735-8 1,324-4 

496-2 925-0 800-0 1,440-0 


Outlet of the second superheater (boiler delivery) 





* With 2-4 k.-cal. per kg. (4-32 B.Th.U. per lb.) superheat content. 


the pump speed from 4,800 to 6,500 r.p.m., no change 
being made in the firing, the output rose in 2} minutes 





of steam per hour, the power consumption of the 
turbine was 581 kW. As the boiler output in the 


from the base load of 40 metric tons (88,200 Ib.) of | Caroline station corresponds to 19,500 kW, the per- 


steam per hour to 64-5 metric tons (142,200 Ib.). 
it was not possible to utilise the whole of this rapidly 
rising output, part of the steam was discharged to the 
atmosphere. As, however, the blow-off valve was not 
sufficiently widely opened more steam was produced 
than was released and the pressure rose from 128 
atmospheres (1,820 lb. per square inch) to 135 atmos- 
pheres (1,920 lb. per square inch). It is possible that 
had constant pressure been maintained in the boiler, 
the production of steam would have been still greater. 
As the rate of firing was unaltered, the increase of load 
was accompanied by an automatic fall in the steam 
temperature from 510 deg. C. (950 deg. F.) to 480 deg. C. 
(896 deg. F.); any extra heat taken up by the steam 





was supplied from the heat storage furnished by the 
metal parts of the superheater. 





As} centage of the power generated which is used in the 


turbine amounts to only about 3 per cent. Further, 
the heat represented by the output of the pump is 


| almost completely added to the high-pressure steam. 


18 


As, in addition, the exhaust from the turbine 
utilised for feed heating, the actual heat loss repre- 
sented by the drive of the pump is only an insignificant 
fraction of the total. This will always be the 
case in installations in which the heat in the turbine 
exhaust can be utilised, as, for instance, in all condens- 
ing stations. In back-pressure installations, in which 
large quantities of make-up water are necessary, the 
exhaust from the auxiliary turbine can be employed in 
the heating of this water. In cases in which the power 
requirements of the plant are large compared with 
that of the process steam, the pump turbine may be 
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driven by steam tapped from the main turbine at the 
appropriate pressure. With this arrangement this 
auxiliary steam performs preliminary work in the earlier 
stages of the main turbine. 

Feed-Water and Condition of Steam Leaving the 
Evaporator Drums.—Calorimeter tests at various 
boiler loads of the steam leaving the evaporator 
drums, that is in the condition in which it enters the 
pump, showed that it was practically dry and therefore 
could not carry with it anything more than very minute 


Flue Gas and Combustion Air. 


Tasie V. 








was indicated by a special thermometer which could 
be read to 0-01 deg. C. (0-018 deg. F.), and which 
had been calibrated by the Physikalisch-Technische 
Reichsanstalt. The small heat exchange between the 
calorimeter and its surroundings was allowed for. 

The results of four calorimeter tests at boiler out- 
puts between 30 metric tons (66,150 Ib.) and 60 metric 
tons (132,250 Ib.) per hour, with normal water level 
in the evaporator drums, showed that the steam 
leaving the circulating pump had, on the average, 
a heat content 2-5 k.-cal. per k.g. (4-5 B.Th.U. per 
Ib.) higher than saturated steam at the same pres- 
sure. This amount of superheating is omens | 















































cantina Per cent. | equivalent to the heat flow corresponding to the wor 
7 Sanh att aie ' | 16-1 done by the pump. It was, therefore, established that 
Between economiser and air-preheater .. | 18-4 the steam leaving the evaporating drums was dry. This 
_ Behind Sir-preheater,influe .. -. _-- | 140 | may be explained by the evaporating arrangements 
7 Deg. C. | Deg. F. peculiar to the Loeffler boiler, in which the rising steam 
Gas temperatures— is distributed uniformly over the whole of the evaporat- 
In the combustion chamber .. | 1,380 2,516 ing surfaces. Owing to the great height of the steam 
Between economiser and air-prehe ater 278 532 d t . " rs 
Behind air-preheater, in flue .. 148 298 space, dry steam, carrying only very minute or no 
Liebman —_ —|impurities, may be obtained from water containing 
Combustion air temperatures— 7 : uy a relatively high proportion of salts in solution. In the 
In front of air-preheater ‘ . 34 74-0 Caroline wer utats which , 
Behind air-preheater; average of | isa | 370 power station, ch requires on an average 
right and left .. a as . 7 per cent. to 8 per cent. of make-up water, the supply 
__ | is drawn from the River Oder, and is used without any 
TABLE VI.—Crracutatine Pump Ser. 
cobs ah Ys a i Kg sitite | | | gE ey ea 
ee per tons per Lh. per K.-cal. | B.Th.U.! Kilo- Lb Kilo- Per 
| hour. hour. hour. per kg | per Ib. | grammes 4 watts. | cent. 
nana a ™ te 
Turbine— | | 
Steam consumption .. 8,800 19,400 — - ome ans | 
Heat-content of steam entering turbine ; 
13-4 at (190 Ib, per square inch) and 
247-7 deg. C. (477-8 deg. F.) - — 698-3 1,257 - — — 
Heat-content of —— leaving turbine : | 
1-21 at (17-2 Ib. Ne anne and 
105-7 deg. C. (222 - - 641-5 1,154 _ _ _— —_ 
Work done by turbine - - “= dente = 581 ald 
Pump— i. ; eh: ernie. apes Sotto bal 
Work done by pump - - — - _ - 552 
Steam circulated (see below) _ 208-16 | 458,913 — = = a oi axis 
Increase of heat-content of steam in pump ‘| - -— — 2-8 4-14 one om —_ a 
Steam leaving evaporating drums, i.e., enter- | re a on 
ing-pump 
Heat-content of steam leaving aes | 
TableIV) . - — _— 637-3 1,147 — _ _ 
Heat-content of steam entering pump ; | 
128-5 at. (1,830 Ib. per squareinch) ..| 635-0 | 1,148 es rr = ibe 
Moisture of steam entering pump . ; — ~— ant ee _ neh 0-77 
Weight of steam circulated— ik Aa T i eee RES js BRE dil Rd 
Heat given up by superheated steam in 
drums - — 165-0 297 — — -— _ 
Heat to evaporate feed water — _ 378-8 681 om ony —_ — 
ee steam to evaporate 1 kg. (2-2 2 
) feed water P — ~- mn 2-296 | 5-05 dutio a 
Steam circulated by the pump for every kg. 
2 lb.) of feed water . - - = - 3-206 | 7-25 — _ 
Stam circulated with 63-15 metric tons’ 

(139,221 lb.) of feed water per hour : 208-16) 458,913 - — a nm “aad _— 
Steam m supply to pump gland— | oe aw ten oe eet 
Tota 562 | 1,239 — — — - 

wean off at 13 atmospheres (185 1 ib. per | 
square inch). . 475 | 1,047 ons — cunib = — _ 
Leakage at atmosphere pressure 87 191- ans ~— one == = —_ 
TasLe VII.—Heat Supplied to Feed Water and Steam from Taste VIII. a Bolenses. 
the Flue Gas. _ Preeit hl Biss 
ea ae Vis Ry ee < See om ere _ Million Million 
| Mittion | Mittion | adeer ~~~ ae calories | B.Th.U. | (bet 
— | Calories | B.Th.U. | Per cent. ” per hour. | per hour. ° 
| per hour. |per hour.| 
| } 
FT ee oa eae ee ‘Teatg | Heat supplied in fuel .. = 48,877 193-9 100-0 
Heat in output steam of boiler 50,067 | 199-0 | —_———$—$ a 
Heat in steam supplied to pump } | Utilised heat— 
gland... os wa Bod 414 | 16} = Useful work . 41,070 163-0 84-0 
— Loss in flue gases 3,022 12-0 6-2 
Total (i) 50, 481 | 200-6 | — Loss through combustible in 
——_|__ | ashes ‘ 633 2-5 1-3 
Heat supplied to feed water in Loss in flue dust 540 2-14 1-1 
economiser .-| 8,936 35-5 Unaccounted for . 3,612 14-3 7:4 
Heat supplied by the pump 475 eT = ei lle ety tantly | wad, 
| 
Total (ii .| 9,411 7-4 _ i j 
(iy | ae ies “ (2) Estimated from Losses. aa — i — 
Heat supplied to feed water and | | | per Kg. per tb, . 
steam ~ 4, gases; total (i), | | — + 
minus total (ii) -| 41,070 | 168-2 | -- - | | 
Heat supplied by fuel; estimated | Loss in flue gas 420 | 756-0 | 6-2 
from weight of fuel ; 48,877 | 193-9 | 7 Loss through combustible in | ay p 
Etficiency of boiler, from coal con- ashes v2 165-6 | 1-35 
sumed : a 7 84 Loss through combustible in. 
, “| flue dust 72 129-6 | 1-05 
— —_—_— —— | Loss through radiation and 
the . sie ‘ conduction . 238 428-4 3-5 
quantities of impurities. A connection was made from | Loss through combustible gas, 
behind the pump by means of which about 140 kg. ye and after-burn- 
(300 Ib.) of steam per hour could be tapped-off. After| '™6'™ © aces. ee |-— 18-6 1-0 
throttling, the steam was led to a carefully-insulated | Total losses 890 |1,602-0 | 18-1 
calorimeter which has many times been used for | Lower calorific value of fuel . 6,795 | 1,223-1 | 100-0 
similar tests in the heat-engine laboratory of the Berlin | (sefuny employed 5,905 10,629 | 86 
Technical University and had demonstrated its 


accuracy. The heat content of the steam could 
be measured by it to within 1 to 1-5 k.-cal. per 
kilogram (1-8 to 2-7 B.Th.U. per lb.). During the 
test a steady and carefully measured stream of cold 
water flowed through the calorimeter. It showed a rise 













































































No unfavourable experience 


preliminary treatment. 

has followed its use. 
Some tests were carried out on another Loeffler 

boiler installation with high salt contents in the water. 


siderable time with water having a salt concentration of 
0-8 Baumé, which corresponds to a residue, after evapor- 
ation, of 8,000 milligrammes per litre. Steam drawn off 
from the superheater, at various places, and condensed, 
showed a residue of the order of 10 milligrammes per litre. 
The concentration of the water was then increased by 
stages until a value of 3-5 deg. Baumé was reached. 
This corresponds to a salt content of 35 grammes per 
litre, which is an exceptionally high value for a boiler. 
(In normal water-tube boilers working at about 100 


Taste IX -—Tranemiseion Through Heating Surfaces. 












































Metric Lb. 
—_— tons per per 
hour, hour, 
Weight of steam— 
Radiation superheater ... 208-16 458,913 
Second superheater 207-6 457,679 
Million Million 
calories B.Th.U, 
per hour. | per hour. 
Heat transmission— 
Front-wall downcomers . 2,976 11-4 
Grate section, back wall and front- 
wall risers ee 11,156 44-6 
Side walls 6,369 25-2 
Total for radiation superheater 20,501 81-2 
Second ——— 13,326 52-9 
Economiser 7,243 28-7 
K.-cal, B.Th.U. 
Sq. m. Sq. ft. per 8q. m. jper sq. ft. 
per hour. | per hour. 
Mean specific 
performance— 
Front-wall | 
owncomers 24-4 262-6 122,006 44,981-4 
Grate section, 
back wail 
and front- 
wall risers 103-8 1,117-3 107,490 39,631-5 
Side walls 2-5 565-1 121,330 44,734-3 
Average for 
radiation 
superheater 180-7 1,945 -0 113,450 41,829-0 
Second super- 
heater on 676 7,276 19,760 7,285 °5 
Economiser .. 1,230 13,239 5,890 2,171-6 
|K.-cal. per| B.Th.U. 
8q. m. per | per sq. ft. 
k 4 r | per hour 
per deg. F. 
Mean specific performance for one degree 
temperature difference— 
Second superheater ° 50-0 10-24 
Economiser e 23-7 4°85 











atmospheres (1,425 Ib. per square inch), the salt content 
must, in general, be kept below 0-040 deg. Baumé, 
corresponding to 400 milligrammes per litre, otherwise 
much water is liable to be carried over from the steam 
drum to the superheater.) The Loeffler boiler tested 
worked entirely satisfactorily with a water concentra- 
tion of 3-5 deg. Baumé, After 2,000 hours’ operation 
some of the superheater tubes were cut open and 
proved to be entirely free from deposit. In view 
of these tests and operating experiences, it is clear 
that the Loeffler boiler will operate satisfactorily even 
with very impure feed-water. 

Conclusions.—The various tests which have been 
made, together with the operating experience which 
has been obtained in a number of large power stations, 
show that the Loeffler boiler has fulfilled the expecta- 
tions placed on it. With it, power-station operation 
can be carried on at a pressure of 130 atmospheres 
(1,850 Ib. per square inch) and a temperature of 500 
deg. C. (932 deg. F.) without operating troubles. This 
high steam ae ta he may be maintained not only 
at normal load, but at partial load and at sudden load 
alterations, without any difficulty. The perfect control 
of the steam temperature is secured by the method of 
steam circulation employed, while the circulating 
pump has proved itself entirely reliable in practice. 
The steam which is drawn-off from the drums, which 
are not exposed to the furnace, is free from water and 
as the evaporation does not take place on surfaces 
exposed to the fire, the boiler may be operated with 
feed-water containing a high proportion of salts in 
solution. It is, consequently, particularly suitable for 
installations requiring a large amount of make-up 
water, but in which the feed cannot be distilled. In 
such cases this property of the boiler is of outstanding 
importance. 








REGISTRATION OF Roap VEHICLEs.—A return recently 
issued by the Ministry of Transport shows that 30,894 
new motor vehicles were registered in Great Britain in 
April, as compared with 27,400 in April, 1933. The 
greatest increases took place in cars taxed on horse-power 








in temperature of about 40 deg. C. (72 deg. F.) which 


In the first instance, the boiler was operated for a con- 


and on goods vehicles. 
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THE INSTITUTION OF AUTOMOBILE 
ENGINEERS’ SUMMER MEETING. 
THERE can be no greater factor in the cause of inter 

national peace than actual contact between the peoples 


of different nations, and whether from this point of 


view, or from those of instruction and pleasure, it is 
difficult to overestimate the value of the meetings held 
on fore wn soil by 4 ient ific or tec hnical societies. Suc h 
a meeting was brought to a very successful conclusion 
on Sunday last, when the members of the Institution 
of Automobile Engineers, who had taken part in the 
Summer Meeting in France, returned to London. The 
meeting was held in co-operation with La Société des 
Ingenieurs de L’ Automobile, who acted as hosts through- 
out, and was the first one held abroad by the Institution 
since the war. It was the Institution's second visit to 
France, a previous meeting in Paris having taken place 
in 1912. The party, consisting of 49 members and 
friends, left London on We dnesday , June 20, travelling 
by the afternoon Dover-Calais service, and then pro- 
ceeding by train to Boulogne, where the night was 
spent. On the following morning, the party travelled 
by train to Amiens, and after taking lunch there, 
visited the Beaumont-Hamel National Memorial Park 
of the New Zealand Government, and the Somme 
Memorial. Those of our readers who have visited the 
battlefields will be aware that the park represents a 
section of the British line, which has not been disturbed 
since the conclusion of peace, so that trenches, wire 
entanglements and even dugouts enable the conditions 
prevailing at the front to be vividly realised. On 
returning to Amiens, the party was officially welcomed 
by M. Maurice Goudard, the president of the 8.1. A., 


and was entertained to tea at the station by the 
Association. They then travelled to Paris in a Michelin 
rail car, kindly placed at their disposal by the Sté 


the Chemin de Fer de Etat. The car 


Michelin and 


was one of the latest type, recently placed in service 
between le Mans and Angers on the |’Etat system, but 
was actually running on the Nord system between 


Amiens and Paris through the courtesy of the various rail- 
way authorities, over whose systems the car had to pass. 

Earlier models of the Michelin rail car have been 
described in our columns,* but the new model represents 
a distinct advance on having seating accom- 
modation for 56 persons, with a percentage of pay load 
to gross weight of 37, the highest figure previously 
obtained being 30 per cent. in the case of the 36 seater 
model introduced in 1933. The new car retains the 
general characteristics of the earlier models, but em- 
braces a number of improvements in detail. The power 
unit is a 12-cylinder Hispano engine with overhead 
valves, developing 220 horse-power at 3,000 r.p.m. The 
car is carried on two eight-wheeled bogies, the drive 
from the engine being through a four-speed gear box 
of the normal step-down type on to the third axle of 
the leading bogie, and thence by chains to the second 
axle, these two axles being the only ones driven. The 
unladen weight is 7 tons 16 ewt., giving, with a payload 
of 4 tons 18 ewt., a gross weight of 12 tons 14 ecwt. 
These remarkable figures are obtained by cutting down 
weight to a minimum at every possible point. It may 
be mentioned, for example, that the axles are welded 
of that the main frame 
channels are made up of three separate plates welded 
together instead of from standard channel sections. 
On some of the earlier models, although the pneumatic 
tyres quiet running on the rail faces, noise 
was created by the steel wheel flanges coming into 
contact with the sides of the rails, but these flanges 
are now rubber-insulated from the wheel body, with 
the result that the car runs remarkably silently even 
when rounding a curve at slow speed. Before the car 
left Amiens, M. Bourdon-Michelin joined the train and 
welcomed the party, and a description of the vehicle 
was given during the run by M. J. Georgeon, of the 
Michelin Company. M. Marcel Michelin joined the train 
at Creil, where it was stopped for the purpose, and a 
further stop of about 15 minutes was made at an 
earlier point to allow a main line express to pass. 
Inclusive of these two stops, the total distance of 81 
miles was covered in almost exactly two hours, but 
under normal conditions, could easily have been covered 
in 1} hours. 

On the morning of Friday, June 22, a visit was made 
to the works of Messrs. La Société des Usines Renault. 
The firm is one of the largest in France, the works 
occupying over 250 acres and employing some 33,000 
hands. The products are of very wide scope, embrac- 
ing, among others, armaments, Diesel engines, rail cars, 
machine and motor vehicles. The visit was 
practically confined to the departments for the pro- 
duction of touring cars, of which the output was 
stated to be from 200 to 300 a day. The members 
of the party were first conducted round the plate 
spring department, where the material used is mainly 


these, 


tubes square section, and 


ensured 


tools 


* See ENGINEERING, vol. cxxxii, page 294 (1931), 
vol. cxxxiii, page 268 (1932), and vol. cxxxv, page 263 
(1933) 





obtained from the firm’s own steel works at St.-Michel 
de Maurienne in the Savoie. 
cold-stamping shops, where there is an exceptionally 
fine installation of presses, mainly of the firm’s own 
manufacture. The largest press is of 2,000 tons 
| capacity with a 480-mm. stroke. At the time of the 
visit, it was being employed on frame side members. 
The consumption of steel in this department is some 
50 tons a day. The aluminium foundry was then 
visited, this being one of the most important in France 
The daily output is some 10 tons, and the foundry is 
operated on the conveyor system. Time did not permit of 
more than a glance at the bar-drawing and gear-cutting 
|shops, but a short stay was made in the stamping shop, 
where all the stampings for the car bodies and compon- 
ent parts are produced. Several of the presses in this 
department are of 1,000-tons capacity, and the output 
is some 80 tons a day. The next department visited 
was the forge and clinching shops, which are said to be 
among the most important in Europe. The forges 
deal with about 100 tons of metal a day. After short 
visits to the cast-iron foundry, engine assembly shop 
and engine test shop, the works on Seguin Island were 
visited. Two or three years ago, this island, which 
lies in the middle of the Seine, was waste land, but it 
now forms the site of the most modern section of the 
works, and is joined to the bank on which the main 
works are situated by a wide bridge carrying road, rail 
and footways. There is also a second bridge communi- 
cating with the opposite bank. The main work carried 
out in the island buildings is the plating of the bodies, 
the final car assembly, and the construction of com- 
mercial vehicles and rail cars. The final assembly 
lines closely resemble those in other modern works. 

After passing through the various departments 
mentioned, the party was entertained to lunch by the 
Société. In welcoming the visitors on behalf of the 
firm, M. Lehideux spoke of the value of exchanging ideas 
among the engineers of different nations, and said that 
the doors of works in France were always wide open to 
British engineers. M. Goudard, the president of the 
S.1L.A., expressed the thanks of the French society for 
the firm’s hospitality, and M. Englebach performed 
the same duty on behalf of the Institution of Auto- 
mobile Engineers, and also proposed the toast of the 
Maison Renault. 

On Friday afternoon, the party visited the works 
of the Société Anonyme André Citroén. The firm have 
a number of separate works in various parts of Paris, 
and of these Les Epinettes, the Usines de St. Ouen, 
the Usines de Clichy, the Usines de Levallois, on the 
north side of the river, and the Usines de Javel on 
the south side, were visited in the order mentioned. 
Some 26,600 workers are employed in all, the various 
factories covering about 140 acres. The total capacity 
is 1,000 cars a day, and it was stated that the present 
output was about 350 cars a day. It is hardly 
practicable to describe the works in any detail, and 
attention may be confined to one or two points of 
special interest. The most modern methods of produc- 
tion are employed, and, in fact, the methods in general 
compare favourably with those employed in the lead- 
ing automobile factories throughout the world. The 
Epinettes factory, which employs about 2,000 hands, is 
mainly devoted to the punching and stamping of sheet- 
metal chassis components, and contains 50 large presses, 
the majority by Messrs. The Toledo Machine and Tool 
Company, and a large number of smaller presses. Some 
6,000 h.p. is available, the power station containing two 
| Stirling boilers with an output of 35,273 Ib. of steam 
per hour. The machines in the heavy press shop 
include a 1,400-ton press and another of 700 tons for 
blanking and stamping out side members, together 
with a large number of others ranging from 150 tons to 


2,000 tons, employed for such operations as stamping | 


cross-members, brake drums, &c. The Saint-Ouen 
factory is of particular interest as it is employed for 
producing the sheet metal for the body-work of the 
Citroén all-steel Monopiece, in which the body is formed 
of two main side stampings and an end stamping, 
welded together and to the various cross-members. 
The welding machines are of Messrs. Citroén’s own 
design and weld the end pieces to the sides in about 
two minutes, inclusive of charging and withdrawal. 
The Javel factory is the largest, occupying some 45 
acres and employing 12,000 hands. It is employed for 
the erection of the various models, there being over 


100 conveyors extending over a length of 24,27 


at the time of the visit was the new front-wheel drive 


model, which is being produced in considerable numbers. | 


The front-wheel drive unit forms a complete assembly, 
which is attached to the chassis by four studs. The 
engine and gear-box form another separate assembly 
dropped into position after the front-wheel drive unit 
is in place, the transmission shafts being coupled up by 
means of four studs on each side. 

On Friday evening, the party attended an official 
reception and banquet, at the kind invitation of the 
| Société des Ingenieurs de L’Automobile, held in the 





They then passed to the | 


8 ft. | 
The most interesting work passing through the shops | 


| Cercle Interallié. M. Maurice Goudard presided, and a 
number of distinguished French engineers were 
present, including the members of council of the 


8.1.4. In proposing the toast of “‘ The Institution 
of Automobile Engineers,” M. Goudard spoke of 
the great advantages resulting from  collabora- 


tion between the automobile engineers of the two 
countries. He said that in both countries the industry 
suffered under the common disadvantages that it had 
been completely disorganised by the war, the effects 
of the disorganisation being still in evidence, and the 
difficulties at present prevailing in the European market, 
which at best offered openings very inferior to those 
existing in America. In spite of these difficulties, 
however, European firms were responsible for such 
| important developments as four-wheel braking, stream- 
| lining, hydraulic transmission, and front-wheel drive. 
| Continuing, he stated that the high price of fuel in 
Europe had affected design from the point of view of 
comfort and acceleration, but, on the other hand, had 
resulted in cars possessing marked advantages from the 
point of view of economical operation. In conclusion, 
| he suggested that great advantage might result to both 
| Britain and France if it could be arranged that 10,000 
}ears could be exchanged free of customs duties, each 
|country being thus given an opportunity of studying 
|the technical progress effected in the other. After 
| M. André Citroén and M. Henri Petit had also spoken 
| on behalf of the French Société, Mr. C. R. F. Englebach 
|replied on behalf of the Institution of Automobile 
| Engineers, thanking the S.I.A. for their hospitality 
| and warmly welcoming the closest collaboration between 
| the automobile engineers of the two countries. 

| OnSaturday morning, there was an optional visit to 
the works of Messrs. La Société Frangaise Hispano- 
Suiza, those not visiting the works spending the time 
|in a tour round Paris. From some points of view, the 
visit to the Hispano factory was of even more interest 
than those to the Renault and Citroén factories, as the 
aero-engines and cars produced by this firm embody 
in the highest measure the individual craftsmanship for 
|which the French nation is justly celebrated. The 
| Paris business, at one time subsidiary to that at 
| Barcelona, is now the main company, and the Spanish 
a subsidiary company ranking with a number of others 
| in other countries working under licence. The company 
| has about 2,500 employees in Paris, and at the moment 
| is producing aero-engines at the rate of about 300 to 
|400 per annum and cars at the rate of about 12a week. 
Heavy-oil engines, such as those employed on the 
| Michelin car already referred to, are built in a separate 
| Paris factory. Both the aero-engines and cars are 
| well known to engineers in this country, and it will be 
| sufficient to state that their production is carried out 
on a highly individualistic basis, with the most careful 
checking of materials and workmanship throughout, 
the final product being also subjected to the most 
stringent tests. 








INTERNATIONAL CONGRESS FOR 


STEEL DEVELOPMENT. 


ENGINEERS, architects and builders from Belgium, 
Czechoslovakia, France, Germany, Holland, Italy and 
Poland, as well as from various parts of the British 
Isles, gathered in London from June 20 to 23 for the 
third International Congress for Steel Development. 
The Congress, which was held under the auspices of 
the British Steelwork Association, took place at the 
Institution of Civil Engineers, Westminster, and its 
main purpose was to discuss recent advances made in 
the building of steel structures, and more particularly 
|the progress made since the second Congress held at 
Diisseldorf in 1933. The first Congress of the series 
was held in Paris in 1932. Fifteen contributions 
'on the subjects dealt with were presented and read, 
and brief summaries of these will be found below. 

The first contribution considered at the first session 
of the Congress, held on Wednesday afternoon, June 20, 
under the chairmanship of Mr. E. G. Culpin, was 
|entitled ‘‘ International Regulations for the Use of 
Steel in Buildings,” and was by Mr. L. G. Rucquoi, from 
Belgium. He stated that although building materials ; 
internal arrangements, meteorological conditions, and 
methods of design and of construction were the same 
in most countries throughout the world, considerable 
differences appeared in the specifications regarding the 
use of steel in building, not only between one country 
and another, but even between the various cities in 
the same country, and between the various authorities 
in one city. Extraordinary differences existed in 
the loadings adopted for the design of buildings. These 
differences were due partly to ignorance, but mainly 
to excessive conservatism. It seemed useless for 
engineers to work out methods of calculation and 
formule more accurately, or to try to find out the 
exact value of the factor of safety corresponding to 
some given stress when such incredible lack of precision 
appeared in the values admitted for the loading. Yet 
the same authorities who had issued these various 
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and varied regulations would not admit any increase, 
even as little as 5 per cent. of the working stresses 
above the specified values. It was time that an effort 
was made to standardise theloadings in the design of 
our buildings. 

The second paper, on Wednesday morning, namely, 
“ Fire Protection of Steel-Framed Structures,’ was 
read by its author, Mr. E. A. van Genderen Stort, from 
Holland. He stated that the exact meaning of fire 
resistance was not sufficiently realised. The difficulties 
which arose when regulations for fire-resistance must 
be standardised were due to a conflict of interests, but 
building regulations for fire-resisting encasements 
should answer the following three requirements, 
namely, that the building must be capable of evacua- 
tion without danger to life, in case of fire; that the 
work of extinction should be able to be carried 
out without danger to the fire brigade; and that 
there should be no danger of the fire attacking adjoin- 
ing buildings. In general, at a temperature of about 
500 deg. C., the yield point in structural steel was equal 
to the maximum allowable stress in that steel. Tests 
on columns conducted by the American Bureau of | 
Standards had, in fact, shown that collapse only took | 
place in fully-loaded columns when the temperature 
exceeded (often considerably) 500 deg. C. The first 
requirement of a fire-resisting encasement, therefore, 
was that the latter must be such that the temperature 
of the steel was not allowed to exceed the critical 
temperature of 500 deg. C. Observations had shown 
that the average temperature of a fire in a room did 
not exceed 1,000 deg. C., and it remained therefore 
to ascertain in what way steel must be encased so that 
at a certain fire-duration and a fire temperature of 
1,000 deg. C., the temperature of the steel itself did 
not rise above 500 deg. C. Tests had shown that a 
2-in. thick casing of cinder-conerete fulfilled these 
conditions for 100 minutes, and similar thicknesses of 
trap-rock concrete, limestone-concrete, and gypsum for 
150 minutes, 210 minutes, and 200 minutes, respectively. 

The first paper taken on Thursday morning, June 21, 
which session was presided over by the Earl of Dudley, 
dealt with ‘‘ The Architectural Use of Sheet-Metal 
Products.” The author, Mr. Francis Lorne, alluded 
to present and possible future developments in the 
adoption of sheet-metal products in modern buildings, 
and gave brief descriptions of steel and metal stairs, 
doors and door frames, skirtings and picture mouldings, 
partitions, furniture, refrigerators and stoves, ventilation 
ducts and plumbing-riser panels and metal floors. The | 
second and third papers dealt with the construction of | 
large buildings comprising working-class flats in Paris 
and Rotterdam. The first of these was by Mr. 
Beaudoin, of Paris, and was read by Mr. Marcel Lods ; 
it was accompanied by a film which illustrated the | 
construction of the Cité de la Ninette, Drancy, near 
Le Bourget, a huge steel-framed block of buildings 
housing 5,000 inhabitants. The paper on working- 
class flats at Rotterdam was read by Mr. T. Elshout. 
This described the erection of a nine-storey steel-frame 
construction block of flats. Each storey comprised 
eight dwellings, giving a total for the block of 72 flats. | 
The last contribution dealt with on Thursday morning, | 
namely, “‘ Steel-Sheet Usage in Building Construction,” | 
by Mr. F. L. Main, of the United States, was read by 
Mr. W. Wilson Hamill, in the absence of the author. 


could be carried by the type of double steel column, 
with concrete cores, already in use. The steel members 
of these test pieces were calculated in accordance with 
the current regulations. The filling of the space between 
the two sections of the stanchions with concrete or 
brickwork was of advantage because, independently of 
the casing of the stanchion, the resistance to fire and 
to corrosion was thereby considerably increased, while 
acoustic insulation could also be improved by this means. 
The employment of any kind of ferro-concrete con- 
structional elements was avoided in these experiments 
as a matter of principle, the concrete core containing 
neither longitudinal rods nor loops. The stanchions 
consisted each of two channel sections No. 14 (140 mm.). 
The two series of tests differed in that the flanges of 
individual sections were directed inwards in the one 
ease, and outwards in the other. The materials 
employed were normal constructional steel having an 
upper yield point of from 28-5 to 30-5 kg. per square 
millimetre, and concrete containing 300 kg. per cubic 
metre of Portland cement, and possessing a cube 
strength, at 28 days, of about 250 kg. per square 
centimetre. The compression tests had been carried 
out in a 600-ton hydraulic press, with a vertical 
axis. The most interesting point revealed by the tests 
was the actual strength of the stanchions assisted by 
the concrete cores. The values obtained showed, in 
comparison with the resistance moment of the steel 
stanchions for which the buckling load was the criterion, 
an increase of from 12 to 87 per cent. This result was 
very gratifying, and it was clear that the double steel 
stanchions with concrete cores, as used in many steel 
skeleton buildings, had a much greater strength than 
was attributed to them on the basis of the regulations. 

“Long Span Bridges,” by Mr. Ralph Freeman, 
constituted the third contribution dealt with on 
Thursday afternoon. Mr. Freeman stated that the 
construction of bridges of long span during the present 
century had been confined almost entirely to the 
United States. Ifa span of about 1,000 ft. were taken 
as the smallest to which the term “long” could be 
applied, there was only one in Continental Europe, 
one in Great Britain, one in Australia, and two in 
Canada. In the United States there were no less than 
15 completed, four under construction, and at least 
two were definitely proposed. The silicon steel 
used for many American bridges, and for Sydney 
Harbour Bridge, was about one-third stronger than 
mild steel, and steel now being made in Germany and 
in this country, containing a small percentage of 
chromium, had a yield stress of about 23 tons per square 
inch, and would sustain a safe working stress 
about 50 per cent. higher than mild steel. This 
improvement of quality increased the length of span 
for which it was practicable to build a rigid arch or 
cantilever bridge, and also the length of span for which 
these types would be cheaper than a suspension bridge. 
With steel of the quality now obtainable the building 
of a span of 2,500 ft., for heavy traffic would be quite 
practicable, and a bridge of the arch or cantilever type, 
on a favourable site, would be cheaper than a suspension 
bridge for spans up to 1,500 ft. There was no reason 
to assume that the art of steelmaking could make no 
further advance. The quality of steel which could 
be produced at a cost not greatly in excess of prices of 
mild steel might be further improved and this would 
raise the limits of span. 





In contrast with the two previous papers, this dealt 
with the small family one- or two-storeyed house. The | 
advantages of steel houses from the points of view of | 
fire-resistance, permanency, and cost were put forward | 
in some detail. In the course of the paper, allusion | 
was made to “ nailable ”’ steel framing, and several of | 
the systems which had been devised for nailing | 
collateral materials to steel were described, while | 
specimens were also exhibited. In one of these, two | 
suitable light-weight members were secured back to | 
back, leaving a narrow space between them. The | 
backs were corrugated, forming a sinuous curve, so as 
to receive an ordinary wire nail and to bend it while 
it was being driven into the space. The author stated 
that the nails did not loosen with vibration, yet they 
could be withdrawn at will and new nails driven into 
the member. 

The session of Thursday afternoon, June 21, was 
presided over by Mr. James Henderson, and the first 
paper, by Colonel L. Icre, gave an account of the prize- 
winning designs of a competition, organised in August 
1933, by L’Office Technique pour _ |'Utilisation 
de PAcier (O.T.U.A.), for designs for a proposed new 
exhibition building, square or rectangular in plan, 
and having a minimum permissible span of 819 ft. 
The total area of the hall, free of intermediate supports 
laid down, was 30 acres (12 hectares), which corre- 
sponded approximately to the total area of the Place 
de la Concorde in Paris. The second contribution 
dealt with was by Dr. A. Kloppel, from Germany, 
and referred to “Steel Columns with Concrete 
Cores.” The author described tests made on stanchions 
subjected to axial compressive stress and stated that 
it was imperative to establish first of all what loads 





The last paper considered on Thursday afternoon 
was by Professor R. L. A. Schoemaker, from Delft, 
Holland, and dealt with “‘ The Architecture of Modern 
Industrial Steel-Frame Buildings.” Professor 
Schoemaker indicated how eight industrial and com- 
mercial buildings, varying widely in design and 
treatment, could be erected using one and the same 
steel skeleton structure as a basis. 

The Congress dinner was held in the evening at the 
Dorchester Hotel, Park Lane, under the Chairmanship 
of Mr. E. A. Willson, President of the British Steel- 
work Association. This proved a most enjoyable 
function. 

At the fourth session, held on Friday morning, 
June 22, Mr. D. Anderson occupied the chair. The first 
contribution taken was entitled “‘ Rigid Frames in 
Steel Structures,” and was by Professor H. Maier- 
Leibnitz, from Stuttgart, Germany. The author 
dealt with the characteristics of sheds, hangars and halls 
embodying frame girders, rigid-frame buildings having 
several storeys, and coal-mining pit-head frames. 
Numerous slides showing typical designs and com- 
pleted buildings were exhibited. Professor Maier- 
Leibnitz stated that, in general, there was no reason 
why, in choosing the framework of a hall or workshop, 
statically indeterminate systems—in the present case, 
statically indeterminate rigid frames—should be 
avoided ; for if they were computed according to the 
usual methods of statics, they showed an increased 
carrying capacity in comparison with statically deter- 
minate structures. Buildings in mining districts 


formed an exception, because a very considerable 
subsidence had to be reckoned with. 





The second paper, which bore the title Full-Scale 
Tests on Steel-Framed Structures,” was by Professor 
J. F. Baker. The author stated that to achieve a 
full measure of economy and efficiency in design it was 
necessary to find out how steel frames really behaved 
under their various applied load systems, and from the 
evidence obtained, to formulate rational rules to be 
used by the designer in place of the approximate 
methods which had, so far, been his only guide. Such 
an investigation into the behaviour of steel frames was 
being carried out by the Steel Structures Research 
Committee. An experimental steel frame had been 
erected at the Building Research Station, Watford. 
It was made up of six stanchions and 21 beams, all 
of 8-in. by 4-in. by 18-lb. rolled steel joists. Tests 
had also been made on the completed steel frame of the 
Geological Museum, at South Kensington, and on three 
London buildings, an hotel, an office building, and a 
block of flats. The results obtained had been striking 
on one of the buildings ; the equivalent eccentricity of 
loading had been found to be as much as 40 in., whereas 
the designer probably assumed the half-width of 
the stanchion, approximately 5 in. No doubt, the 
first impression was that the outcome of the tests would 
be a recommendation for an increase in the size of the 
members used. This should not be the case, as for 
many years perfectly safe and strong buildings had 
been erected. A considerable safety factor must, 
however, have been present, resulting in many cases 
in uneconomical construction. If it were possible, as 
a result of the Steel Structures Research Committee's 
work, to evolve a design method which gave a close 
approximation to the true stresses, a reasonable factor 
could be employed, and while safety would be assured, 
economy should follow. 

“Types and Tendencies in Steel-Bridge Design” 
was the title of the third paper on Friday morning. 
Mr. T. C. Grisenthwaite, the author, stated that his 
contribution dealt only with road bridges of moderate 
span. During the next few years it was most probable 
that the reconstruction of weak bridges over railways 
would provide most of the bridgework for struc- 
tural firms in this country. It was probable, however, 
that in many instances the existing abutments would 
have a sufficient margin of strength and stability, so 
that reconstruction or strengthening would apply in 
most cases to the superstructure only. Increasing 
attention was now being given to the esthetic design 
of road bridges, and the more important structures 
were submitted to the Royal Fine Art Commission for 
approval. As a consequence, the ordinary Pratt or 
Warren type of through lattice-girder bridge was 
seldom used, and these forms were being displaced by 
cantilevers and arches. While, however, the arch 
bridge held a high place wherever architectural con- 
siderations were of first importance, there were many 
situations in which the more modern cantilever bridge, 
with its long graceful sweep, was both practically and 
esthetically preferable. 

The last paper taken on Friday morning dealt with 
the application of welding to railway rolling-stock in 
Poland. The author, Mr. A. Brandt, described the 
construction of, and tests made on, electric-arc 
welded fiat goods, coal, furniture, and box automatic- 
tipping wagons, snow ploughs, and partially welded 
restaurant cars and passenger stock. Mr. Brandt 
stated that a welded goods wagon had a carrying 
capacity of 22 metric tons as against 17-5 tons for a 
similar riveted wagon, while its deadweight had been 
reduced by 1,150 kg. Exhaustivee ollision tosts had 
shown the construction of the frame to be entirely 
satisfactory. 

The last session of the Congress, held on Friday 
afternoon, June 22, was presided over by Mr. John 
Craig. The only paper presented was one dealing with 
* Steel Pit Prope and Mine Arches,” by Professor 8. M. 
Dixon and Major H. M. Hudspeth. The authors stated 
that steel supports were made from two types of steel— 
namely, high-tensile, or rail quality, and low-tensile, 
or mild steel. These two grades differed considerably 
in strength and other mechanical properties, and there 
was a decided difference of opinion as to which was to 
be preferred. Mild steel used for supports was the 
ordinary structural material having a tensile strength 
of 28 tons to 33 tons per square inch. It was con- 
desirably more ductile than rail steel, and the occurrence 
of brittle features was very rare. The number of steel 
props in use in Great Britain at the end of 1933 was 
probably not less than 750,000, and was increasing at 
the rate of 100,000 a year. The total represented about 
22,700 tons, and the annual increase 3,030 tons. In 
addition, some 500,000 tons of steel arches were in use, 
and were increasing at the rate of 75,000 tons per 
annum. Taking into account cambered and straight 
girders and straps, bars, &c., it would appear that the 
total quantity of steel supports in mines in Great 
British represented 640,200 tons, while the annual 
increase was 86,230 tons. These estimates made no 
allowance for replacements, but only for supports used 
in new work. 
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Fie. 18. Sipe View 


2-8-2 TYPE EXPRESS LOCOMOTIVE | 


FOR THE LONDON & NORTH 
EASTERN RAILWAY. 


(Concluded from page 716.) 


Tux cylinder casting of Mr. H. N. Gresley’s new 
2-8-2 type express locomotive the London 
North Eastern Railway is particularly worthy of not« 
It is illustrated in Figs. 14 to 27 on Plate X XIX, and on 
this page and opposite, with this issue of ENGINEERING. 
It probably constitutes one of the most, if not 
actually the most, complicated casting of its kind 
so far attempted, the three cylinders being cast all in 
one piece with the respective steam chests, &e. As 
poppet-valve gear is adopted with separate steam and 
admission valves, provision made for no 
than 12 valves with respective passage- 
ways and ports, 

The cylinders are dropped into the frames in the 
gaps shown in Fig. 12, page 715 ante, being attached by 
wide flanges and bolts. Outside views of the casting 


on and 


has to be 


less their 


are given in Fig. 18, showing a side view; Fig. 14, 
Plate X XLX, which shows the back end; and Fig. 15, 
which shows the front with the covers removed. A 


main section is given in Pig. 21, taken on the transverse 
centre line, while Fig. 22 gives in the upper part a 
section on the horizontal line of the valve spindles, 
und below a plan showing the smoke-box, saddle, 
exhaust, &c. The two drawings, Figs. 23 and 24, 
show, respectively, longitudinal sections taken on the 
centre line of the inside and of the outside cylinders 
Fig. 25 is a horizontal section through the steam chest 
on the line XX, Fig. 21, and Figs. 26 and 27 are sections 
through the middle exhaust valve and middle steam 
valve on lines YY and ZZ, Fig. 21 

As already noted, the ovtaide cylinders are on an 
inclination of 1 in 30, while the inside one is inclined at 
1: 7-713, and is placed at a considerably higher level 
This necessitates the separation of the camshaft into 
two distinct parts, each driven by a return crank on 
its own side of the engine. In this way the camshaft 
on one side controls the steam and exhaust valves of 
one outside cylinder and the steam valves of the 
centre one; the other camshaft works all valves of 
the other outside cylinder and the exhaust valves of the 
centre cylinder. This disposition of the valves, which 
are all in line, will be noted in Figs. 21 and 22, in which 
A, A represent steam spaces and B, B exhaust-valve 
chambers 

Steam is delivered by two 54-in. bore pipes leading 
from the superheater header to two openings shown in 
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| some of these features. 


| referred to, and more clearly shown in Figs. 








Fig. 19. 





20. Popper-VaLtve Drive. 


Fig. 


Fig. 22, and to be seen also in Fig. 16, Plate X XIX, 
which is a view of the casting in the machine shop. 
These communicate with a large steam chamber which 
extends over practically the whole of the top, to points 
beyond the centre line of the outside cylinders. It 
supplies all the steam valves, those outside the frames 
by way of the flat chests, one of which is to be seen 
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Smoke Box FLANGE BEING DRILLED. 


camshaft, and a screw gear by means of which the 
| camshaft is capable of axial adjustment, for reversing, 
| &c. This unit is self-contained and can be bodily 
| removed from the casting. When in place it is pro- 
| tected by a large door finished flush with the cylinder 
| cleading and through which, when necessary, access 
| may be had to it. The left-hand cam-box is shown in 
place in Fig. 20, before the application of the cleading 
| and door. It may be mentioned that the driving shafts 
| from the return cranks consist of steel tubes with 
| welded-on end fittings. 
| Fig. 16, Plate X XIX, illustrates one of the shop opera- 
| tions, viz., the machining of the flats of the smoke-box 
saddle. Fig. 17 shows the complementary operation of 
| finishing off the radius by means of a templet and 
| follower, to be seen below. Fig. 19, above, shows 
flange of the casting being drilled, and gives an 
impressive idea of the size of the whole piece. The 
outside cylinders are centred 6 ft. 84 in. apart, and the 
| overall width is 8 ft. 11} in. The frame flanges are 
| 1g in. thick and are 4 ft. 3} in. apart. In the bore the 
cylinders are 1} in. thick. Steam wails are 1 in. thick, 
and exhaust walls { in. thick. Ribs are j in. thick. 
As in connection with the exhaust pipe, curved ribs 
are introduced in passage-ways at various points, 
helping to strengthen the flat surfaces and at the same 
time to distribute the steam to ensure free flow. 
There are many other features of this interesting 


| engine which might very well be described, but having 


dealt with the more important, our readers will recog- 
nise that in it Mr. Gresley has maintained his reputa- 
tion for fearless departure from convention when 
such appears to be warranted for the sake of experience, 
and the performance of this design in service will be 
followed with interest, and especially its comparative 
behaviour when matched against the piston-valve 
engine of the same class which, we understand, will 
shortly be out of the shops. 
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in the upper part of Fig. 18, and the inside one by a 
flattened inside chest, the back and front of which are | 
shown in Figs. 14 and 15 extending across the top of | 
the casting. The steam-chest drawing, Fig. 25, shows | 


The camshaft is contained in a box unit which fits, | 
on each outside cylinder, into the hollow rectangular | 
space shown in Fig. 18 under the steam chest already 
22 and 24. 
The unit comprises a driving worm, coupled by a shaft 
to the return-crank motion, a worm wheel driving the 











THE usual monthly meeting of this Society was held 
on Wednesday, May 16, in the Society’s House, South 
Kensington, Professor 8. Chapman, F.R.S., vice- 


| president, being in the chair. A paper entitled “‘ World 


Climate during the Quaternary Period” was read by 
Dr. G. C. Simpson, C.B., F.R.S. The paper stated 
that if the solar radiation were to increase from its 
present value there would be a general rise of tempera- 
ture, increased winds, cloud and precipitation. At 
first the increased precipitation would result in greate! 
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accumulation of snow and the increased cloud would 
prevent summer melting. The polar ice caps and the 
ice fields on mountains would extend, spreading into 
lower latitudes in one case and to lower heights in the 
other. The steady increase of temperature, however, 
would soon prevent further advance of the ice and 
finally lead to a disappearance of the ice owing to 
melting. On a subsequent reduction of solar radiation 
the reverse sequence would be followed: Appearance 
and advance of ice, then a retreat of the ice due to 
decreasing precipitation and so back to present condi- 
tions with small ice fields both at the poles and on the 
mountains. Thus such an oscillation of solar radiation 
would give rise in high latitudes to two glacial epochs, 
and to two interglacial epochs, one of which would be 
warm and wet, and the other cold and dry; while in 
low latitudes there would be a single pluvial period 
with its maximum synchronous with the maximum of 
the solar radiation and with the warm and wet inter- 
glacial. Two such cycles of solar radiation had occurred 
during the Pleistocene Period. In high latitudes the 
first cycle gave rise to the Giinz glacial epoch; the 
Giinz-Mindel interglacial, which was warm and wet ; 
the Mindel glacial; and the Mindel-Riss interglacial ; 
which was cold and dry. The following cycle gave rise 
to the Riss glacial; the warm and wet Riss-Wiirm 
interglacial ; the Wiirm glacial ; and finally the present 
cold and dry interglacial. 

The polar ice sheet in the glacial epochs was not 
symmetrical about the North Pole, but extended much 
farther south in the Atlantic than the Pole segment. 
This was due to the fact that the vast accumulations 
of ice in the Arctic Ocean were discharged into the 
Atlantic through the gap between Greenland and 
Norway, with the consequence that the Atlantic became 
full of floating ice. There was no such discharge into 
the Pacific, where, owing to the increased solar radiation, 
the temperature was higher than at present. The 
geological record gave evidence of this sequence of 
climate. The four glacial epochs were well marked in 











73! ) 


the Alps and could be recognised in many other 
localities. That the Giinz-Mindel and the Riss-Wiirm 
interglacial epochs were warmer than the Mindel-Riss 
and the present interglacials was clearly shown by 
the occurrence in both the former of fauna and flora 
which now lived in much lower latitudes and did not 
exist in the same localities in the Mindel-Riss inter- 
glacial epoch. The increase in the precipitation during 
the Riss-Wiirm interglacial was shown by the great 
spreads of gravel in the terraces of the Thames and 
continental rivers associated with the “ warm ” fauna 
and flora and the Acheulean artifacts which were 
characteristics of this interglacial. In low latitudes 
each oscillation of solar radiation gave rise to a pluvial 
period, so that there were two pluvial periods associated 
with the four glacial epochs. The first pluvial period 
corresponded with the Giinz and Mindel glacial epoch, 
with the intermediate Giinz-Mindel warm and wet inter- 
glacial; the second pluvial period corresponded with 
the Riss and Wiirm glacial epochs with their inter- 
mediate interglacial. The minimum of solar radiation 
between the two oscillations corresponded with the 
long cold and dry Mindel-Riss interglacial epoch, and 
we were at present approaching a minimum and our 
climate is again cold and dry. From the geological 
record it was estimated that at the maximum of the 
solar radiation the temperature was between 5 deg. C. 
and 10 deg. C. warmer than at present, and that the 
cloud amount was increased from the present 0-5 to 
between 0-7 or 0-8. From these data it was calculated 
that the sun was a variable star with an amplitude of 
20 per cent. (range 40 per cent.) in the intensity of the 
radiation and a period of the order of 10 years. 








PERSONAL. 

Sm S. Groner Hieers, C.B.E., has been re-elected 
chairman of the General Committee of Lloyd’s Register 
of Shipping, 71, Fenchurch-street, London, E.C.3, 
for the ensuing year, Mr. A. L. Sturer, deputy-chairman 
and treasurer, and Mr. J. Howarp G Lover, chairman 
of the sub-committees of classification. 

Mr. W. Cuampers, of the British Institute of Engi 
neering Technology, Limited, Shakespeare House, 
29.31, Oxford-street, London, W.1, has left London to 
establish branch colleges in Australasia, Borneo, the 
Federated Malay States, the Philippine Islands, New 
Ciuinea, China, Japan, and the Pacific Islands. 

Messrs. W. H. Evererr anv Son, Limirep, have 
removed from 30, St. Bride-street, to new and larger 
premises at 27, St. Bride-street, Ludgate-cireus, London, 
E.C.4 


CONTRACTS. 


Messrs. W, Crockatr anp Sons, Limrrep, Glasgow, 
have just received an order to supply a complete outfit 
of their Simplex electric salinometers for the ecasendi, 
now being completed in the Penhoet shipyard, France. 
This outfit is designed to indicate the salinity of feed 
water, condensate, drains, &c., at 12 separate points, the 
indications, however, being all given on one control 
board The firm, we are informed, have on hand a 
large number of orders for salinometers for British and 
foreign Admiralties and private firms. 

Messrs. Dorman, Lone anp Company, Limrrep, 
Middlesbrough, have manufactured, supplied and erected 
the 17,000 tons of structural steelwork for the framework 
of the large new power station of the Metropolitan 
Borough of Fulham, the foundation stone of which was 
laixt on June 21 





STartine-Torgur-Revier Mecnantcat LUBRICATOR 
ERRATUM In our account on page 472 ante of the 
mechanical lubricator for relieving the torque of a large 
synchronous condenser by lifting the shafts from contact 
with the journals at the moment of starting up, the state 
ment is made that the use of the lubricator reduces the 
stacting torque by one-third. The makers of the} 
lubricator, Messrs. J. and W. Kirkham, Limited, Lark 
Street Works, Bolton, now inform us that, owing to an 
error in some typescript, this information does not nearly 
represent the actual facts. The starting torque is 
reduced to one-third, that is by two-thirds, of what it 
would be without the lubricator in action. We are glad 
to have the opportunity of correcting this slip, for, while 
the reduction, as originally stated, was remarkable 
enough, it is in reality still more outstanding, as is shown 
by the change of preposition 


E.ecrrical Brirish Sraxparp Srecirications.—A 
number of specifications isssed recently by the British 
Standards Institution will be of particular interest to 
electrical engineers Among these is No. 161-1934, for 
tungsten-filament general-service electric lamps This 
is a sixth revision of the specification ; the fifth having 
been issued in August, 1932 Another specification, 
No, 546-1934, refers to two-pole and earthing-pin plugs 
and socket outlets This is to supersede part II of 
specification No. 372-1930, on January 1, 1935. Two 
further electrical specifications Nos. 547-1934, and 559 
1934, deal, respectively, with synthetic-resin bonded 
paper sheets (grade I) for electrical purposes, and with 
electric signs employing filament lamps, and /or discharge 
tubes. Copies of these specifications may be obtained 
from the Publications Department of the Institution, 
28, Victoria-street, Westminster, London, 8.W.1, price 
2s. 2d. each, post tree 
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BOOKS RECEIVED. 


Der Liss und Seine Geotechnischen Eigenschaften. By 
Dr.-Inc. A. Scuerpic. Dresden: Theodore Stein- 
kopff. [Price 18 marks.] 

Institution of Mechanical Engineers. General Index to 
Proceedings, 1921-30. London: Offices of the 
Institution. 

R.M.S. “ Mauretania.’ The Ship and Her Record. By 
Geratp Aytmer. London: Percival Marshall and 
Company, Limited. [Price ls. 6d. net.] 

Canada. Department of the Interior. Dominion Water 
Power and Hydrometric Bureau. Water Resources 
Paper No. 64. Surface Water Supply of Canada, 
St. Lawrence and Southern Hudson Bay Drainage. 
Ontario and Quebec. Climatic Years 1927-28 a 
1928-29. Ottawa: Director of Dominion Water 
Power and Hydrometric Bureau, Department of the 
Interior. 

Rensselaer Polyetchnic Institute. Engineering and Scienc - 
Series No. 46. Reinforced Brickwork. By H. Durr 
Wiiiiamson. Troy, N.Y.: Rensselaer Polytechnic 
Institute. 

Department of Overseas Trade. No. 574. Report on Trade 
and Economic Conditions in Southern Rhodesia, 
Northern Rhodesia and Nyasaland, 1933. By J. W. 
Briepen. London: H. M. Stationery Office. [Price 
2s. 6d. net. ] 

League of Nations. Council Committee on Technical 
Co-operation between the League of Nations and China. 
Report of the Technical Agent of the Council on His 
Mission in China from the Date of His Appointment 
until April 1, 1934. London: Allen and Unwin, 
Limited. [Price 2s. 6d. net.) 

Television Theory and Practice. By J. H. Reyner. 
London : Chapman and Hall, Limited. [Price 12s. 6d. 
net. | 

Sell’s Directory of Registered Telegraphic Addresses of 
the Commonwealth of Australia, 1934. London: Busi- 
ness Dictionaries, Limited. [Price 20s.] 

Accumulator Charging, Maintenance and Repair. By 
W. 8. Ispserson. Fourth edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 3s. 6d. net.] 

British Chemical Abstracts Index, 1933. Issued by the 
Bureau of Chemical Abstracts. London: Bureau of 
Chemical Abstracts. 


Kelly's Directory of Merchants, Manufacturers and 


Shippers of the World, 1934. London: Kelly's 
Directories, Limited. [Price 64s.] 
The Motor Boat Manual. Eleventh edition. London: 


Temple Press, Limited. [Price 5s. net.] 

Dictionary for Metallurgists. (Ferrous and Non-Ferrous 
Metallurgy). Part Il. English-German. By Henry 
Freeman. Leipzig: Otto Spamer Verlag G.m.b.H. 
[Price 25 marks.] 

International Association for Bridge and Structural 
Engineering. Publications. Second Volume. 1933 
34. Zurich: Offices of the Association. [Price 
34-80 francs. ] 

The Oil and Petroleum Year Book for 1934. Compiled by 
Water E. Skryyer. London: Walter E. Skinner. 
[Price 8s. net.] 

The Institution of Railway Signal Engineers (Incorporated) 
Proceedings. Session 1933-34. Part Il. Reading: 
Joseph Hawkes, Branch of Greenslade and Company 
(Reading), Limited. [Price to Non-Members, 7s. 6d.] 

Mines Department. Safety in Mines Research Board. 
Paper No. 83. Firedamp Explosions: The Projection 
of Flame. Part Ill. The Effect of Branch Galleries 
and of Bends. By W. J. Burerss. London: H.M. 
Stationery Office. [Price 6d. net.] 

Air Ministry. Air Publication 1439. Volume I. 


Second edition. February, 1933. The Vildebeest 
Aeroplane Pegasus. 1.M.3. Engine. London: 
Air Ministry. [Price 2s. 6d. net.] 

Die Dreigelenkbogenscheibe. By Dr.-Ing. HERMANN 


Bay. Berlin: Wilhelm Ernst und Sohn. [Price 
4 marks. } 
United States Department of Commerce. Bureau of 
Standards. Taper Roller Bearings. Second edition. | 


Simplified Practice Recommendation R 67-33. Wash- 
ington Superintendent of Documents. [Price 5 
cents. } 

The New Modern Gasworks Practice. Volume I. Design 
and Construction of Gasworks, Carbonisation Plant, 
Mechanical Handling of Materials. By ALWYNE 


Meape. London: Eyre and Spottiswoode. [Price 
50s. net.) 
lir Ministry Aeronautical Research Committee. Reports 


and Memoranda No. 1578 Model Spinning Tests of 
an Interceptor Fighter By A. V. Stepuens and D. H. 
Franets. [Price ls. net.] No. 1579. Continuous 
Rotation Balance for Measurement of Yawing and 
tolling Moments in a Spin. By P. H. ALitwork. 
[Price 9d. net London : H.M. Stationery Office. 

Handbibliothek fiir Bauingenieure. Wasserkraftlagen 
First Half. Planung, Triebwasserleitungen und 
Kraftwerke. By Dr.-Ive. A. Luprx. Berlin: Julius 
Springer. [Price 33-50 marks.] 

Science Museum. A Five Year Bibliography of the 
Theory of Refrigeration, Refrigerants and Appliances, 
1929-33. Compiled by H. T. Pieper. London: 
H.M. Stationery Office. [Price 2s. net.] 

The Engineering Foundation. Arch Dam Investigation. 
Volume If. May, 1934. New York: The Engineer- 
ing Foundation. 

Satellite Station Tables. By C. M. L. Scorr. London : 
Edward Arnold and Company. [Price 12s. 6d. net.) 
Modern Acoustics, By Dr. A. H. Davis. London: 

G. Bell and Sons, Limited. [Price 26s. net.] 








Tae Mercury Inpustry iy CzecHostovaKia.—The | 
output of quicksilver in Czechoslovakia during 1933 was 
about 12,500 kg., compared with 12,459 kg. in 1932. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particular: 
of the undermentioned tenders, the closing dates o 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Motor Lorries.—The supply of one 2-ton, and one, or 
alternatively two, four-ton, petrol-driven, four-wheeled 

| motor lorries. The Schanantbuny City Council ; July 19 
(Ref. No. G.Y. 13,936.) 

Bolts, Nuts, Rivets —The supply of bolts and nuts, 
rivets, nuts, set-screws, and washers for the Railway 
and Tramway Departments. The Western Australian 
Government, Perth; August 9. (Ref. No. G. 13,950.) 
| Further details obtainable from the Agent-General for 
Western Australia, 115, Strand, London, W.C.2. 

Steel Wire Ropes.—The supply of galvanised-steel 
wire ropes for cranes and marine purposes and black-steel 
wire ropes, for cranes, required during the year ending 
December 31, 1935. The South African Railways and 
Harbours Administration, Johannesburg; July 30. 
(Ref. No. G.Y. 13,951.) 

Overhead Line Material.—The sitpply of overhead-iine 
material, comprising fly fuses, galvanised-iron straps, 
spindles, bolts and nuts, cross arms, stay rods and insu- 
lators. The Cape Town Electricity Department ; July 25. 
(Ref. No. G.Y. 13,952.) 

Main-Line Coaches.—The supply of 50 main-line 
|coaches. The South African Railways and Harbours 
Administration, Johannesburg; July 30. (Ref. No. 
G.Y. 13,956.) 

Non-Ferrous Metal Bars, &c.—The supply of brass 
bars, rod, plate, sheets and wire ; phosphor-copper ; copper 
plate, rods, sheets, tubing; lead sheet and wool, and 
zine sheets, required during the year ending September 30, 
1935. The North Western Railway, Lahore, India ; 
July 18. (Ref. No. G.Y. 13,958.) 

Omnibus Chassis and Bodies.—The supply and delivery 
of 27-35 petrol or oil-engined omnibus chassis, 4 or 6 
wheeled, suitable for double-deck omnibus bodies, and 
27-35 all-metal double-deck bodies to seat 56-60 passen- 
gers. The Johannesburg City Council; August 7. 
(Ref. No. G.Y. 13,959.) 

Vacuum-Brake Gear.—The supply of vacuum-brake 
gear cubber parts—couplings, rings, washers, &c., for 
| the year ending December 31, 1935. The South African 
Railways and Harbours Administration, Johannesburg ; 
August 13. (Ref. No. G.Y. 13,960.) 

Expanded Metal and Tin-Plate-——The supply of 
expanded metal and tin-plates, required during the year 
ending September 30, 1935. The North Western Railway 
of India, Lahore, India; July 26. (Ref. No. G.Y. 
13,961.) 

Steelwork for Sheds.—The supply of structural steel- 
workf or cargo sheds and berths at Port Elizabeth. 
The South African Railways and Harbours Administration, 
Johannesburg; July 23. (Ref. No. G.Y. 13,962.) 


High-Speed Tool Steel.—The supply of high-speed 
tool steel. Viagao Ferrea do Rio Grande do Sul, Brazil ; 
August 14. (Ref. No. G.Y. 13,964.) 

Cross Heads for Piston Rods.—The supply of cross 
heads for piston rods required during 1934-35. The 
North Western Railway, Lahore, India; July 16 
(Ref. No. G.Y. 13,979.) 

Pig Iron.—The supply of 200 metric tons of Cleveland 
No. 3 pig-iron. Royal Siamese State Railways ; August 
10. (Ref. No. G.Y. 13,980.) 

Generating Set.—The supply of a 30-kW, three-wire, 
460/V direct-current oil-engine generating set. Indian 
Stores Department, Simla ; July 11. (Ref. No. A. Y.12,439.) 


Electricity Meters.—The supply of single-phase, single- 
tariff electricity meters. Egyptian Ministry of the 
Interior, Municipalities and Local Commissions Section, 
Cairo; August 15. (Ref. No. A.Y. 12,440.) 

Telephone Cables.—The supply of lead-sheathed tele 
yhone cable. The South African Government Supplies 
3oard, Pretoria, July 20. (Ref. No. A.Y. 12,441.) 

Lamp-Testing Equipment.—The supply of lamp-testing 
equipment for the Government Test House, Alipore. 
Calcutta. Indian Stores Department, Simla; July 18. 
(Ref. No. A.Y. 12,442.) 

Copper Wires.—The supply of bare and insulated 
copper wires. The South African Government Supplies 
Board, Pretoria ; July 20. (Ref. No. A.Y. 12,443.) 

Creosote Oil.—The supply of coal-tar creosote oil for 
treating soft-wood sleepers. Indian Stores Department, 
Simla ; July 23. (Ref. No. F. 2,063.) 

Red Lead, &c.—The supply of 44,050 Ib. of red lead. 
2,850 Ib. of white lead, 3,300 gallons of turpentine, and 
14,280 gallons of white spirit. The South African 
Railways and Harbours Administration, Johannesburg ; 
August 13. (Ref. No. B.Y. 7,833.) 

Electricity Meters.—The siipply of 1000 five 
ampére and 100 ten-ampére direct-current electricity 
meters. The Ixelles Municipal Authority, Brussels : 
July 11. (Ref. No. A.Y. 12,446.) 

Heat Exchanger.—The supply of a heat exchanger for 
transferring heat from the exhaust gases of a gas engin 
to the cooling water leaving the gas engine. The 
Johannesburg Municipal Council; July 2). (Ref. No. 
G.Y. 13,967.) 

Covered Goods Wagons.—The supply of 20 covered, 
all-steel frame and body, 20-ton wagons having 4 
capacity of from 45 to 50 cubic metres and of 106./ 
em. gauge. The Port and Railways Administration. 
Lourenco Marques,jOctober 18. (Ref. No. G.Y. 13,985.) 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 
Scottish Steel Trade.—Conditions in the Scottish steel 
trade have varied very little since last report, but there 
is, nevertheless, rather a better feeling all-round and 
the current output is being fairly well taken up. The 
near approach of the local holidays is partly the cause 
of the slight improvement in demand, but on the other 
hand, quite a number of important contracts have 
recently been secured by local engineering firms and 
orders for the necessary steel material are beginning to 
come in. The overseas demand has not expanded to 
any extent, but reports indicate rather a better inquiry. 
In the black-steel sheet trade there is still a fair amount | 
of activity in heavy sheets for the home market, and 
orders on hand represent quite a good tonnage. The | 
lighter gauges are in very poor demand, especially on 
export account, and business in galvanised sheets is of 
a very limited nature. Prices are unchanged and are 
as follows :—Boiler plates, 91. per ton; ship plates, 
81. 15s. per ton ; sections, 8/1. 7s. 6d. per ton ; black-steel | 
sheets, }-in., 81. 10s. per ton, and No. 24 gauge, in| 
minimum 4-ton lots, 10/. 10s. per ton; and galvanised | 
corrugated sheets, No. 24 gauge, 131. per ton, in minimum | 
4-ton lots, all delivered at Glasgow stations. 
Malleable-Iron Trade.—No change of any kind has | 
taken place in the West of Scotland malleable-iron trade 
and orders are still very scarce. The demand for re- 
rolled steel bars also continues very poor, and in both 
branches short time is the rule. The following are the | 
current market quotations :—Crown bars, 9J. 15s. per | 
ton for home delivery, and 91. 5s. per ton for export ; and 
re-rolled steel bars, 8/. 12s. per ton for home delivery, and | 
7l. 10s. per ton for export. | 
Scottish Pig-Iron Trade.—Quite a good tone continues 
to prevail in the pig-iron trade of Scotland, and while the | 
business at present going through is much ahead of | 
what it was some months back, it falls far short of the | 
large tonnage which was common in this area even a few | 
years ago. At the moment the demand for ordinary 
qualities is not too good, but hematite and basic sorts 
are going into consumption fairly steadily. The current 
market quotations are as follows :—Hematite, 7ls. per 
ton, delivered at the steel works ; and foundry iron, No. 1, | 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks | 
at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of | 
Scottish pig-iron from Glasgow Harbour for the week | 
ending last Saturday, June 23, amounted to 189 tone. | 
Of that total, 167 tons went overseas and 22 tons coast- 
wise. During the corresponding week of last year the 
figures were 75 tons overseas and 310 tons coastwise, 
making a total shipment of 385 tons. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Merchants have little | 
opportunity to deal in Cleveland pig-iron as demand from | 
abroad is still very light, and makers continue to cover | 
the direct requirements of the principal home users and of 
consumers in Scotland. Iron is not taken up quite so 
freely as of late for home use. Supply at present is | 
very ample, and producers would greatly welcome 
expansion of demand. Stocks are small, however, | 
and needs of the near future are expected to at least | 
absorb the make, so that curtailment of make is not | 
contemplated. Export quotations still vary considerably 
after individual bargaining, and definite terms of sale | 
for overseas business are easily ascertained, but for | 
other trade, fixed delivery prices are steady and firm at 
the equivalent of No. 3 g.m.b. at 67s. 6d. here, 69s. 6d. for | 
supply to North of England districts outside the Tees-side 
zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. Supplies , 
continue to go regularly to firms north of the Tweed, | 
though Scottish iron is being substituted there for pur- 
poses for which Cleveland pig has hitherto been used. 





Hematite.—-At some makers’ yards hematite stocks have 
been cleared, and firms with no iron stored are delivering 
their output as it becomes available for distribution. 
The depleted stocks at certain works are still substantially | 
drawn upon, and enlargement of production may be | 
necessary to meet requirements of the near future. | 
There is little falling-off in local consumption, and 
deliveries to the Sheffield district are well maintained, | 
while further sales to South Wales are not unlikely. | 
There seems little ground for hope of improvement in | 
overseas demand, as Continental hematite is offered as | 
freely as ever in markets abroad at figures with which | 
sellers of Tees-side products cannot compete. For other | 
than export trade quotations for East Coast brands | 
are strong on the basis of No. | grade at 68s. delivered here, 
74s. to 77s. delivered to various parts of Yorkshire, | 
70s. delivered to Northumberland and Durham, and 75s. | 
delivered to Scotland. 


Foreign Ore.—Demand for foreign ore is still very 
quiet, consumers being heavily bought, but prices are 
quite firm. Rubio, of 50 per cent. quality, is quite 17s. 
a ton, c.i.f. Tees. 

Blast-Furnace Coie.—There is threatened shortage of | 
Durham blast-furnace coke, and values tend upwards. 
Sellers hesitate to sell extensively ahead at current 
quotations. Good medium qualities are put at 20s. 
delivered to Tees-side works, but that is now quite a 
buyer’s figure. 

Manufactured Iron and Steel—Aggregate tonnage 
output of semi-finished and finished iron and steel keeps 
heavy, and in most branches producers have substantial 


| level. 


contracts to execute, but in one or two departments 
manufacturers would welcome opportunity to handle 
more work. Quotations, all round, are steadily upheld. 
Common iron bars are 9J. 12s. 6d. ; packing (parallel), 8. ; 


packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d 
| steel billets (medium), 71. 2s. 6d. ; 


steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 111. 10s. ; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s. ; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, 91. for smaller lots; fish plates, 
121. 108. ; black sheets (No. 24 gauge), 101. 10s. for delivery 
to home customers, and 91. 5s., f.o.b., for shipment 
abroad ; and galvanised corrugated sheets (No. 24 gauge), 
13l. for delivery to home customers, and 111. 5s., f.0.b., 
for shipment overseas. 

Scrap.—Light cast-iron scrap has dropped to 45s., cus- 
tomers having satisfied their needs. Heavy steel continues 
in good demand at 50s. to 52s. 6d., according to railway 
charges, and the supply is not at all plentiful. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—While easier conditions prevail in 
the local staple trades, a high level of activity is main- 
tained in the majority of sections. Seasonal influences 
have retarded business in certain classes of materials. 
Blooms and billets are in substantial demand, but makers 
report a slight weakening. The call for ferro-alloys 
has undergone little change. Re-rollers are well placed. 
Rolling mills, forges, and press shops are working at 
increased capacity. Signs of revival are reported in the 
demand for railway rolling stock. Good business is being 
done in tyres and springs. The bulk of the work is on 
home account. Overseas requirements are at a low 

Both mercantile and naval shipyards are takin, 
heavy tonnages of Sheffield-made steel, forgings, ond 
castings. Forgings, castings, and hollow-forged boiler 
drums of record size are being turned in connection with 
the manufacture of hydrogenation plant. One firm 
has produced hollow forgings 35 ft. long, having a 
maximum diameter of 6 ft. 6 in., and weighing, in the 
unfinished state, 80 tons. These forgings undergo 
heat treatment in vertically gas-fired furnaces, specially 
built for the purpose, before being machine-finished. 
This treatment involves oil-hardening and tempering, 
and it is doubtful whether such an operation has ever 
been attempted before in Great Britain on such a large 
mass of material. The forgings, which are to be used 
as converter bodies, are lowered into the furnace by means 
of a 130-ton overhead crane. The same concern has 


| also produced a steel casting for a gear-wheel woighing 


82} tons. The wheel — of a unit for a rolling mil 
being made outside Sheffield for export to the Continent. 
On Friday, Lord Rutherford, Chairman of the Advisory 


| Committee of the Department of Scientific and Industrial 


Research, will open the Central Research Department 
of the United Steel Companies, Limited. This depart- 
ment has cost 60,0001. to equip. The special steel- 


| producing branches are working at increased capacity. 


More furnaces for the production of stainless steel are to 
be laid down at several works. Electrical equipment, 
agricultural machinery and parts, and grinding and 
crushing plant are improving lines. The tool trades 
make headway. Export business is more plentiful. 


South Yorkshire Coal Trade.—A quieter tone prevails 
in most classes of coal. Stocks are accumulating at 
colliery sidings and merchant depots. Overseas business 
has undergone little change. Industrial fuel is in steady 
demand. Ironworks and steelworks are taking increased 
tonnages. Textile requirements are steady, but capable 
of showing improvement. Best steams are firm. Coking 
smalls are in short supply. The housecoal market is in a 
weak condition. Foundry and furnace coke are in 
strong demand. Inquiries are also more numerous, 
Gas coke is firm at 395. to 25s. per ton f.o.b. at the 
Humber ports. Quotations are: Best branch hand- 

icked, 25s. to 26s. ; Derbyshire best house, 19s. to 21s. ; 
Jerbyshire best brights, 16s. 6d. to 18s. 6d. ; best screened 
nuts, 16s. to 17s.; small screened nuts, 14s. to 15s. ; 
Yorkshire hards, 16s. to 17s.; Derbyshire hards, 16s. 
to 17s.; rough slacks, 6s. to 9s.; nutty slacks, 7s. to 
8s. 6d. ; and smalls, 5s. 6d. to 6s. 6d. 





— - 





RoyaL Merroro.oeicaL Socrety.—The Council of 
the Royal Meteorological Society has awarded the 
Howard Prize for 1934 to Cadet Eric Kingsley Ballard 
of H.M.S. Conway. The subject of the competition was 
an essay on ‘‘ Cloud Forms.” 


ELECTRICAL FrruiInc AND SEaLInG ComMPoUNDS.— 
The continued development of electrical equipment has 
brought about a growing demand for correspondingly 
highly specialised insulating materials, of which fusi 
filling and sealing compounds ere among the most 
important. As will be gathered from a booklet issued 
by Messrs. Berry, Wiggins and Company, Limited, 


| Tenculam House, Water-lane, Stratford, London, E.15, 


great care is now taken in the selection, purification 
and blending of the raw materials available and the 
result is, it is claimed, that it is possible to supply 
the correct compound for every insulating purpose. 
Details of the physical properties of a selection of these 


| compounds are given, with illustrations of the ways in 


which they are being used, and some hints on the purchase 
of these materials, and on the formation of voids and 
cracks between filling compounds are put forward in 
articles by Mr. E. B. Wedmore and Mr. A. B.C. Licence, 
respectively. The pamphlet should be useful to thoso 
who are concerned with this type of insulation, whether 
as users or designers of electrical equipment. 





NOTICE OF MEETING. 


Roya. Instrrution.—-Monday, July 2, 5 p.m., 21, 
Albemarle-street, Piccadilly, W.1. General Meeting. 
of Advertise- 


For Meetings of other Societies, see page 2 


ments. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Water Supplies.—Although the drought in 
South Wales has been broken by heavy rainfall and, for the 
present, the plight of the rural districts has been alle- 
viated, there are great fears that the water shortage 
problem has yet to be solved. After so many dry 
seasons, it is believed that many months of abnormal 
rain will be needed to restore normal conditions. Refer- 
ence has already been made to several schemes for rural 
supplies. Others include one of the Newcastle Emlyn 
Rural Council, which proposes to expend 23,0501. on 

roviding supplies for a number of parishes. Application 

as been le for grants towards the outlay Gem the 

Carmarthenshire County Council and from the Govern- 
ment. A Ministry of Health inquiry has been held at 
Llanishen, Monmouthshire, into the proposal of the 
Monmouthshire Rural Council to borrow 1,784l. for the 
water supply of the parish. A municipal grant of 2801. 
has been previously given, and the Rural Council have 
also applied for a grant from the Monmouthshire County 
Council. Most of the reservoirs supplying urban areas 
in South Wales are nearly full, an rovided there is 
no waste of water it is expected that there will be little 
difficulty in these areas. In several districts restrictions 
have been enforced as a precaution. The Council of 
the seaside watering place of Porthcawl, which last 
ear had a considerable 4 to face, have been a 
ittle more fortunate so far, and contractors are boring 
with a view to securing additional supplies near the 
present reservoir at Craig-yr-aber, in the Margam Hills, 
about 7 miles away. Shafts are being sunk to a depth 
of about 60 ft., and it is intended to syphon the water 
into the stream which supplies the present reservoir. 

Mine Drainage Water.—It was recently suggested that 
in the event of the scheme for the drainage of the South 
Wales coalfield, presented by Captain J. MacLeod Carey, 
President of the South Wales Institute of Engineers, 
being carried out, such water would be available to 
augment domestic water supplies in time of drought. 
Expert opinion, however, is that such water, being 
contaminated by sulphides and ee ey the minerals 
in the rocks along the roadways, and the pollution of the 
old workings, would not be suitable. Severn Tunnel 
water, which has been pumped away at the rate of 
23,000,000 gallons a day for the last 50 years, is suitable, 
except that it needs to be softened. Newport Corpora- 
tion were offered Severn Tunnel water, but the Great 
Western Railway oe would not give a guarantee 
that the supply would permanent, and Newport 
Corporation Sralersed to obtain their own supplies from 
the Talybont Valley by means of a pipe line. 

New Dock Gates at Cardiff.—Messrs. Vickers-Armstrong 
have completed a pair of new gates for the outer end 
of the junction lock between the Roath Basin and the 
East Dock, Cardiff. The old gates of timber were con- 
structed over 60 years ago. Each leaf of the new stee! 

ates is 35 ft. wide and 42 ft. high, and weighs 117 tons. 

he gates were assembled on the dock side and launched 
into the dock, then floated to the lock. 

Swansea Schemes.—The new civic buildings at Swansea, 
which have been erected at a cost of £350,000, will be 
officially opened by H.R.H. Prince George on Thursday, 
October 18. The Ministry of Health has declined to 
sanction a loan of 29,0001. for a bathing pool on the 
Swansea foreshore. The application was based on the 
assumption that the pool would be self: eperine but the 
Ministry stated that the experience of the department 
in comparable cases did not support this view. The 
high rates and heavy indebtedness of Swansea necessi- 
tated that future capital commitments should be reduced 
to a minimum. A number of derelict works buildings 
on the eastern side of the town have hindered develop- 
ments, because of local and other questions. It is suggested 
that the Corporation should, in their next Bill before 
Parliament, include a clause to enable the Corporation 
to deal with the derelict works and so make the sites 
available for new industries. 

Pembroke Dock Air Base.—Following the official 
announcement that Pembroke Dock is to be a station 
headquarters of the Royal Air Force, it is expected that 
there will be considerable developments. Old dockyard 
buildings are being demolished and tenders are being 
invited for additional works. 

















Smatt Toots AND Macuine Suop AccEssoRies.— 
A properly illustrated and comprehensive catalogue is 
often much more than a guide to a works buyer. It 
may, for instance, introduce to the works manager or 
the designer useful appliances of the existence of which 
they had no previous knowledge. Such an informative 
compilation is Catalogue No. 11. “Small Tools and 
Machine Shop Accessories,” just issued by Messrs. Alfred 
Herbert, Limited, Coventry. Apart from the range of 
commonly used tools, such as taps, dies, cutters, drills, 

inding wheels, &c., and of accessories, such as vices, 

It jointers, shearing and bending machines, and so 
forth, it includes a really informative section on precision 
measuring and dividing devices, gear-testing machines 
and gauges of wide variety, many of which have only 
to be more widely known for their utility to be appre- 
ciated. Some idea of the extent of the items covered 
may be gathered from the fact that the index comprises 
some 400 different items. 
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Aer Stropents «sy Lypustry anp CommeErce.-——The | 
Council of the Royal Society of Arts offers to art teachers, | 
first, second and third prizes of 50/., 101., and 5i., res. | 
pectively, for essays, not exceeding 3,000 words, on 

Training Art Students for Industry and Commerce.” 
Competitors must send in their essays not later than 
October 31 to the secretary of the Society, John-street, 
Adelphi, London, W.C.2, from whom further particulars 
may be obtained 
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GENERATION OF ELECTRICITY IN GREAT BRITAIN.— 
According to returns issued by the Electricity Com- 
missioners, Savoy-court, Strand, London, W.C.2, 
the total amount of electricity generated by autho- 


|rised undertakers during the first three months of 


1934 was 6,581 million units, compared with 5,610 
million units during the corresponding period of 1933. 
The difference represents an increase of 971 million 
units, or 17-3 per cent. 
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IN HIGH- 1-PRESSURE 
BOILERS. 


Wir the present-day increase of operating pres- 
sures and of the rates of steaming of boilers, the 
treatment of feed water and the control of the con- 
centration of salts in the boiler water have become 
more and more important, and much research on 
these matters has been undertaken. In the United 
States of America, particularly, much valuable 
pioneer work in this direction has been proceeding 
for many years, and the investigations of such 
workers as Hall, Partridge, Parr and Straub are 
now classic. Parr and Straub led in the discovery 
of the causes of embrittlement of boiler shells. 
Their experiments and conclusions gave rise to 
much debate a few years ago. Their conclusions 
were that embrittlement and intercrystalline crack- 
ing were due to two factors, namely, stress in the 
neighbourhood of the elastic limit, and concentra- 
tion of caustic soda in the boiler water. Their work 
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| for various pressures minimum ratios of sulphate 


has received wide confirmation, and since the second 
factor is the more readily controllable, a definite 


the ratio is set down as 2:1; and for 250 lb. and 
over, 3:1. 

There is no doubt that the observance of these 
recommendations has had beneficial results, but 
much discussion has followed on the question 
whether the sulphate ratios indicated as necessary 
at high pressures, can be maintained without risk 
of the formation of the very objectionable calcium 
sulphate scale. 

According to the older theories it would appear 
that if the ratios recommended are observed, the 
unfortunate boiler operator would escape from the 
Scylla of embrittlement only to find himself im 
trouble with the Charybdis of scale. Actual operat- 
ing experience has however revealed many instances 
of boilers working with high ratios of sulphate to 
alkalinity at high pressures, on feed water containing 
calcium salts and relatively low sodium carbonate 
content, in which without phosphate treatment 
no trouble from scaling had been experienced. 

Further investigation has been called for, and 
Professor Straub, whose reputation in the study of 
boiler water problems is acknowledged, has recently 
reported on researches carried out at the University 
of Illinois Engineering Experiment Station in 
Bulletin No. 261, entitled The Cause and Prevention of 
Calcium Scale in Steam Boilers which merits careful 
perusal by all responsible for the operation of high- 
pressure boilers. 

The work, which was sponsored by the Utilities 
Research Commission, Incorporated, representing 
a number of public service companies in the Middle 
West, has so far been confined to the study of 
calcium sulphate scale alone, and has been done 
with great thoroughness. It indicates that the 
views formerly held as to the safe proportions of 
salts in high-pressure boilers are in need of consider- 
able modification. Fortunately, the change is in 
a direction which makes the task of the boiler 
operator easier rather than more onerous. 

According to the views of a few years ago, it was 
considered in the first place that to prevent embrittle- 
ment the sulphate-alkalinity ratio must at high 
pressures be not less than 3 to 1, and that to prevent 
sulphate scale due to this comparatively high con- 
centration of sulphate, the presence of a large 
amount of carbonate was essential. This, however, 
obviously carried with it the risk that, owing to the 
decomposition of the carbonate, caustic soda would 
form in sufficient quantity to reintroduce the risk of 
embrittlement. Thus the boiler operator appeared 
to be in the toils of a vicious circle. The results 
of the later investigations appear to offer a welcome 
relief from these embarrassments. Tests on solu- 
bility now show that the old calculated ratios of 
carbonate to sulphate adopted with a view to 
preventing the formation of calcium sulphate scale 
are considerably on the high side. Calcium sulphate 
as a solid phase cannot exist in equilibrium with 
solutions containing over 30 parts per million of 
sodium carbonate, even at pressures up to 1,000 lb. 
per square inch. 

The conclusions based on the solubility tests 
under equilibrium conditions have been confirmed 
by investigations made with an experimental 
boiler generating steam. From the latter experi- 
ments, Professor Straub concludes that “ the 
presence of more than 30 parts per million (1-7 grains 
per gallon) of sodium carbonate in the boiler water 
will prevent the formation of calcium sulphate scale 
at pressures up to 2,000 Ib. per square inch” and 
further that “the carbonate content necessary to 
prevent sulphate scale is independent of the sulphate 
concentration within the limits of concentration in 
the average high-pressure boiler.” These con- 





technique of boiler water treatment has been estab- 
lished, in which the avoidance of embrittlement is 
ensured by the inhibition of caustic concentration. 

Sodium sulphate has been proved to act as an 
inhibitor, and rules have been laid down specifying | 


to alkalinity, the observance of which has resulted 
in the prevention of cracking due to caustic 
embrittlement. Thus the American Society of 
Mechanical Engineers Boiler Code Committee in 
1932 recommended the following minimum ratios; 
For working pressures up to 150 Ib. per square ineh 
gauge, the ratio of sodium sulphate to the total 
alkalinity equivalent to sodium carbonate to be 
1:1; for pressures between 150 lb. and 250 Ib., 





clusions, it need hardly be said, are of great practical 
significance, and they go far to explain the freedom 
from scale of boilers in which the proportions of 
sulphate and carbonate are widely divergent from 
those formerly considered safe. 

The information derived from other sections of the 
researches is no less important. Sodium carbonate, 
as well as sodium sulphate, is known to be an 
inhibitor of caustic embrittlement. In calculating 
the required amount of sulphate, the carbonate has 
been assumed to be all potential hydroxide, and the 


total alkalinity has been assumed in fixing the 
sulphate-alkalinity ratio and in the effort to keep 
within the accepted concentration figure excessive 
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blowdown losses of boiler water have been in- 
curred. In a former Bulletin (No. 216) Pro- 
fessor Straub showed that 
of carbonate to sulphate in a solution of sodium 
hydroxide was such that they would precipitate 
out before a concentration of 100 grammes o 
hydroxide per litre was reached in the boiler seams, 
embrittlement would not take place. Experiments 
on the solubility of sodium carbonate and sodium 
sulphate, and of mixtures of them, in water con- 
taining sodium hydroxide at the critical concentra- 


tion showed that the presence of relatively small | 


quantities of carbonate considerably reduced the 
solubility of the sulphate. The carbonate thus 
brings about the desired precipitation and avoids 
embrittlement, and this action of carbonate as an 
inhibitor explains why certain boilers have worked 
for years with high carbonate content and little 
sulphate without embrittlement. To put the data 
for such inferences on a sound and broad basis, tests 
described in the present Bulletin were carried out 
on the decomposition of sodium carbonate in the 
experimental boiler. The results show that the 
partial pressure of the carbon dioxide in the vapour 
phase is the principal factor controlling the extent 
of decomposition of sodium carbonate in boiler 
water, and that complete decomposition does not 
take place, even in a steaming boiler. The risk of 
causticity with sodium carbonate in the boiler 
water is thus less than is really provided for in the 
older recommendations. 

An interesting feature of the recent researches is 
that the experimental boilers were electrically 
heated by resistance wire wound round the heating 
tube, and the temperatures of the tube and of the 
water-steam mixture inside it were measured. 
The changes in the difference between the two are 
a useful indication of the deposition of scale. With 
« constant rate of heat input, and with feed water 
containing calcium sulphate in solution, the differ- 
ence of temperature between the tube and its con- 
tents increased at a rate proportional to the heat 
input. This rate also indicates the rate of scale 
formation. Referred to a basis of scale per kilowatt 
hour of heat input, the rate was about the same at 
250 Ib. and 500 Ib. per square inch ; it fell to about 
one-third at 1,000; and at 2,000 lb. per square 
inch to about one-tenth of the rate at low pressures. 
The excess of calcium sulphate above the solubility 
limit in the boiler water was precipitated as fast as 
it entered the boiler, but this does not mean that 
scale formed at that rate. Only part contributed 
to the formation of scale, the rest remained as 
sludge in the boiler water. The very interesting 
conclusion follows that the rate of formation of 
calcium sulphate scale appears to be independent 
of the amount of calcium sulphate entering the 
boiler, or the amount of sludge (within reasonable 
limits) in the boiler. 

The research conclusions have been brought to 
bear on the examination of data from a number of 
industrial plants working at pressures of from 
160 Ib. to 700 Ib. per square inch, all classed as 
potentially scale-forming under the older theories, 
but which have proved to be free from this trouble. 
The data appear in general to support the con- 
clusions, though in at least one of the cases further 
explanation seems to be desirable since the car- 
bonate present is much less than that which the 
Report indicates as necessary, and yet it is stated 
that the boiler kept free from scale. 


It is to be regretted that the conclusions have | 


not been given in a form more directly applicable in 
practice by engineers in charge of boilers. This, 
perhaps wisely at this stage, has been deliberately 
ivoided, Professor Straub stating, to quote his own 


words, that “ before applying the results of labora- | 


tory work directly to plant operation, the operators 
should realise that a thorough knowledge of their 
particular conditions of operation, type of water, 
and methods of analysis is essential.” Neverthe- 
less, this Report has without doubt added greatly 
to the extent to which boiler engineers are in his 


debt, and in view of present tendencies the con- | 


tribution to our knowledge is one of considerable 
value. Everyone admits the necessity of main- 
taming high-pressure boilers, which are increasing 


in number every day, in a safe and scale-free | 


cendition. 


whenever the ratio | 
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| BRITISH TRADE WITH FINLAND. 
| Att evidence available indicates quite clearly 
that Finland has now weathered the economic 
storms of the past four years, and that the condi- 
|tions favour a material revival—financially, com- 
| mercially and industrially. The monetary problems 
confronted the country at the abandon- 





| which 
ment of the gold standard in 1931 have been largely 
solved. Through all the time of stress she has kept 
faith with her creditors, and in the past two years 
| has reduced her short-term foreign indebtedness. 
The bank rate is now lower than it has been for 
twenty-two years. Signs of recovery are to be 
found almost everywhere, and there is scarcely a 
branch of trade or industry in which some improve- 
ment has not been shown since the beginning of the 
year. The best market for the country has been 
| consolidated by the conclusion of a trade agreement, 
and large orders are assured for wood and paper 
products, the output of her primary industry. 
There was a definite turning point in Anglo- 
Finnish relations in 1933. A large disparity in 
| trade balance had existed for long between the two 
countries, but it was eventually realised that 
| reciprocity was the best means for each to retain 
| an essential customer. This has now been translated 
into practice by the Anglo-Finnish Commercial 
Agreement, and for some time there has been 
manifest a conscious effort to buy increasing quan- 
tities of United Kingdom goods. The agreement 
has undoubtedly intensified interest in the Finnish 
markets, and much has been done to demonstsate 
to the Finns that their efforts to trade to a greater 
extent with British concerns will be met by a 
greater measure of co-operation. Proof of this is to 
be found in the organisation of the British Week 
last September, by the visit of a Trade Mission, 
headed by Sir Alan Anderson, and in the joint 
study of the markets of the country by representa- 
tives of various industries. The British Week took 
the form of a display of United Kingdom products 
in shop-windows throughout the country. More 
than 250 British firms participated in this successful 
action. All these efforts to improve trade, in addition 
to the usual statistical information, and critical 
notes on the opportunities presenting themselves 
| in different markets, now commonly expected in a 
Department of Overseas Trade Report, are referred 
to in Economic Conditions in Finland (H.M. 
Stationery Office, 2s. 6d. net). This Report has 
been prepared by Mr. R. K. Jopson, the commercial 
secretary to H.M. Legation at Helsingfors, and 
certainly affords very interesting reading. The 
extent of the old disparity of trade between the 
| two countries may be judged by the figures for the 
| year 1932, when Finland imported goods from the 
| United Kingdom to the value of 641 million Finnish 
marks, and in the same period, her exports to the 
British Isles amounted to no less than 2,166 million 
| Finnish marks. Now it is hoped that, through the 
expansion of the purchases from the United King- 
dom, this wide difference between the two may be 
diminished. The Commercial Agreement has been 
ratified, and over one hundred items of the Finnish 
Customs tariff are affected by it. In some cases 
the duty is reduced, in others the method of classi- 
fication is amended to favour goods of United 
| Kingdom manufacture, and in about 60 cases the 
| present rate of duty, or freedom from it, has been 
fixed for the duration of the agreement. An 
important section relates to coal, where the United 
Kingdom reserves to itself the right to cancel the 
entire scheme, at three months’ notice, should the 
quantity of British coal imported into Finland fail 
to reach 75 per cent. of the total imports. In 1932, 
Great Britain shared in this market to the extent 
of 55-5 per cent. Prices and qualities are to be the 
subject of guarantees, under the provision of another 
clause. Another valuable and interesting feature of 
the agreement is a series of undertakings, given by 
representatives of Finnish trade organisations and 
importers, respecting the purchase of certain com- 
modities. 
commercial vehicles and products used in the wood- 
working industries. Broadly speaking, Great Britain 














markets with the other northern countries. 








assures to Finland, in exchange, equal terms in her | 
This | essential. 








years. Production has everywhere been stimulated, 
and although prices are still low, a firmer tendency 
has been apparent in recent months. The fact that 
the annual consumption of timber in the country 
is now fast approaching the annual increment, in 
spite of improved forestry methods, is causing some 
concern, and exports of pulp wood continue to 
expand at a rapid rate. Some authorities maintain 
that in certain parts of the country the felling of 
spruce already exceeds the growth. Under such 
conditions it must be expected that Finland will in 
the future engage more and more in the refinement 
of her own raw materials, and be less content to 
export them in a crude, or semi-manufactured, 
state. 

Consideration of the imports of the country of 
an engineering nature brings out much that is 
interesting. Coal, now the subject of guarantees 
under the Treaty, was taken from the United 
Kingdom to the extent of 93 per cent. in 1913, and 
the proportion had risen to 94-6 per cent. by 1924, 
but later it fell disastrously, and in 1931 only 
29-4 per cent. of the country’s requirements were 
obtained from the British Isles. Poland mainly 
profited by this setback. Coke has offered less 
and less opportunity each year for British suppliers 
since the peak conditions of 1925, while German 
participation has increased until she has secured 
the greatest share in this market. This success, 
it is stated, was materially assisted by an extensive 
publicity campaign, conducted by the Westphalian 
Syndicate. A substantial part of the iron and steel 
imports into Finland consists of structural steel 
made to Continental standards, but there is also 
a fair importation of billets, blooms, sheets, wire 
and wire products. In addition to this, there is 
also a demand for pig iron, plates, tubes and pipes, 
and a miscellaneous collection of iron and steel 
products. In these, while the United Kingdom 
competed, it has only done so under the handicap 
of higher freight charges than from Continental ports, 
and of preferential treatment accorded to other 
producing countries. Undertakings have now been 
given on the Finnish side, which may be anticipated 
to give Great Britain a more satisfactory share in 
these lines. 

Under the classification of machinery, including 
electrical plant, steam boilers, steam engines and 
turbines, pumps and miscellaneous machinery for 
the metal, sawmilling, woodworking, paper-making 
and textile industries, purchases have progressively 
declined during the last few years, though the 
figures for the first ten months of 1933 showed a 
decided improvement over the previous year. 
Apart from the more genera] causes for this shrinkage 
of imports, a contributory factor undoubtedly has 
been the development of the local engineering 
industries, some of the products of which are manu- 
factured under licence agreements with British and 
foreign firms. The total value of machinery imports 
was 254-7 million Finnish marks in 1931, a decline 
of 40 per cent. compared with the previous year, 
and 209 million Finnish marks in 1932. In the 
first ten months of 1933, as stated, a considerable 
increase was shown. The main sources of supply, 
in order of importance, have been Germany, Sweden 
and the United Kingdom. The most outstanding 
increases in the imports from Great Britain were 
found in machinery for the boot and shoe, textile 
and paper industries, as well as in pumps. In the 
electrical industry Germany held first place. Where 
the market has not been controlled by international 
agreement, Swedish and German prices have been 
lower than those of the United Kingdom firms, 
both countries being more favourably situated 
geographically. The principal machinery used in 
the sawmills is the frame saw, evolved to meet the 
needs of Sweden and Finland. Simple planing 
machinery is also in demand. Plywood machinery 
is obtained chiefly from Germany and the United 
States. Equipment for furniture factories is also 
in demand and offers a field for British producers. 


These include creosote, iron and steel, | The road conditions in Finland have led to the 
| belief that only a heavy type of motor vehicle 


with a long wheelbase will meet the case. Econom) 
in running and low maintenance costs are also 
Much has lately been done to demon- 


secures the position of about 80 per cent. of Finnish | strate that both the heavy motor vehicles and light 
exports to the United Kingdom for the next three 


| cars made in Great Britain can give remarkabl) 
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good performance under the local conditions in 
question, and once these facts have become properly 
established and accepted, a growing market for the 
United Kingdom automobile industry may reason- 
ably be anticipated. 








WIND PRESSURES ON BUILDINGS. 


THE extreme complexity of aerodynamics is 
probably the sole aspect of that subject on which 
there is complete unanimity of opinion. The air 
resistances of bodies of the most elementary shapes 

-spheres or flat plates—remain, after years of 
theoretical and practical study, unknown and unpre- 
dictable beyond the range of actual experiment, 
even when a simplifying uniformity of airflow is 
assumed. The additional complications introduced 
by a non-uniform wind and the irregular shape of 
most engineering structures serves apparently to 
translate the general wind pressure problem from 
the unknown to the unknowable, and this would 
be the barest overstatement of possibility if a 
precise, rigorous solution were alone in question. 
Fortunately for himself and his world, the engineer 
has always been the sort of man who first does and 
finds out how to do later, and with such meagre 
data as were available, most of them unreliable, 
some of them now proved definitely wrong, he 
worked and built through the years, avoiding 
danger by the use of generous factors of ignorance. 
Nobody knows better than he does, however, that 
ignorance means waste and costs money, and 
nobody is more ready to take advantage of new 
light on an old subject. Thus it comes about that 
there has been since the war a widespread and 
increasing interest in the application, to the problem 
of wind pressures on buildings, of the knowledge 
and experimental technique developed in connection 
with aeronautical science. From various sources, 
mainly European and American laboratories, data 
are being accumulated which, while emphasising 
how little has been known in the past, serve at least 
as a rational basis for future design and restrict 
uncertainty within narrower limits. 

By far the greater part of such work has been 
carried out in wind tunnels by the aid of small 
scale models, for the very good reason that the 
direct measurement of wind pressures on actual 
large buildings is a tedious, costly and extremely 
difficult undertaking, which may very well lead to 
inconsistent and misleading results. This does not 
mean, of course, that experiments with models are 
never misleading. On the contrary, the criticism 
invariably advanced against wind tunnel results is 
the uncertainty inseparable from scale effect, and 
the point is a particularly serious one when, as 
may well be the case with a large building, the model 
is no more than ,4, OF s4, the linear scale of the 
original. Even with a powerful modern wind 
tunnel the maximum attainable air speed is only 
of the same order as that which has to be guarded 
against in the natural wind, so that the trend of the 
wind pressure coefficients observed over a range of 
wind tunnel speeds affords a somewhat dubious 
indication of the corresponding coefficients on the 
full scale. In this connection a recent investigation 
by Mr. A. Bailey,* of the National Physical Lab- 
oratory, offers great interest and some reassurance. 

The primary object of this research was to com- 
pare model and full-scale wind pressures, the actual 
building utilised being a shed of simple form 
situated in a position exposed to westerly winds at 
the works of the Metropolitan-Vickers Electrical 
Company, Limited, at Manchester. The observed 
pressures in a high wind over the roof and walls of 
this shed were compared with those measured at 
corresponding points on a 3}, scale model of the 
shed mounted in a 3-ft. wind tunnel at the National 
Physical Laboratory. Mr. Bailey found that, on the 
average, the full-scale pressures did not differ 
from those of the model by more than 50 per 
cent. Whilst this cannot be regarded as satis- 
factory agreement, the disparity is not so great 
that it cannot in practice be covered by the employ- 
ment of a moderate factor of safety. One other 


* Wind Pressures on Buildings, by A. Bailey. The 
Institution of Civil Engineers; Selected Engineering 


the only known means of estimating the wind 
pressure on a building which is not yet constructed 
—a most important consideration in the case of a 
building of novel shape or exceptional height, for 
which the allowances of past experience are no 
longer valid. On the whole, therefore, wind tunnel 
results, while open to the improvement which will 
follow the general advance of aerodynamical 
knowledge, provide even now a guidance which is 
subject to little more uncertainty than that inherent 
in other factors which bear on the actual design of 
buildings for wind pressure. 

These other factors are chiefly concerned with 
the natural wind. At most, the wind tunnel experi- 
ment can indicate the magnitude and distribution 
of pressure over a building in relation to a uniform 
air stream of known velocity and density, whereas 
the pressures ultimately encountered on the full 
scale are those due to the natural wind whose vagaries 
are completely uncontrollable and far from per- 
fectly measurable. The known properties of the 
natural wind do, however, reveal possibilities of 
error of the same order as those of the wind tunnel] 
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pressure coefficients. Thus the density of the air, 
to which wind pressure is directly proportional, 
fluctuates over a range of at least 15 per cent. of its 
average value. Much more important, inasmuch 
as pressure is closely proportional to its second power, 
is wind speed, which varies not only with general 
weather conditions but also with local topography, 
with height above ground level, and with distance 
along gusts. Meteorological records furnish some 
indication of the variations due to locality and height, 
and it is of interest to observe that the latest standard 
building code for the Netherlands takes such varia- 
tions into account by specifying increases of basic 
wind pressure to allow for both height above ground 
and proximity to the sea-coast. But the funda- 
mental factor in pressure design, namely, the maxi- 
mum wind speed which a building will encounter 
during its life, can never be more than intelligent 
conjecture based on past records ; and the engineer, 
weighing probability against cost in the balance of 
his judgment, must eventually design either 
for the highest conceivable wind speed, or for the 
highest speed actually recorded in the locality, 
or for some lower speed likely to occur once every 
ten or twenty years. 

Apart, however, from these meteorological hazards 
which are, strictly speaking, outside the scope 
of structural engineering, there is one further aspect 
of the wind pressure problem where wind tunnel 
investigation offers immediate guidance. This is, 


conditions applicable to an isolated structure. 


is to windward of that under consideration. Such 





Papers, No. 139 (1933). 
See also ENGINEERING, vol. cxxxiv, page 115 (1932). 





scale model experiment, is that it offers at present | and if the latter is narrower or lower than the other, 


an increase of pressure is probable beyond the 
sheltered zone as the result of local increase of wind 
velocity round the edges of the sheltering building. 
If, moreover, the wind direction is such that only a 
part of a building is sheltered by its neighbour, 
the resulting non-uniformity of pressure distribution 
will induce torsion about a vertical axis, against 
which provision should be made in the design. All 
these effects will depend, of course, on the size 
and shape of the sheltering buildings in relation 
to their distance from that over which the wind 
pressure is under consideration. A systematic study 
of the interference effects on wind pressure caused 
by adjacent buildings is now being made at the 
National Physical Laboratory by Mr. A. Bailey 
as a sequel to his previous work. His present tests 
are made with three similar model buildings, 
mounted in a wind tunnel in various positions and at 
different distances apart, the pressure distribution 
over the central section of one of them being 
measured over a range of wind speed. These experi- 
ments, which are being conducted on behalf of the 
Building Research Board, have perhaps a special 
reference to the conditions encountered in built-up 
urban and suburban districts; and from this point 
of view they suggest quite definitely that the addi- 
tional complexity introduced by variations in wind 
direction, and in the number, size and disposition 
of sheltering buildings, makes investigation by the 
aid of scale-models the only feasible means of attack 
on a particular problem. As regards the general 
problem, it will be readily admitted that information 
as to the quality and relative magnitude of the 
influence of neighbouring buildings on wind pressure 
must prove of definite value to the structural engineer 
in cases where a building under design is to be 
erected in an isolated, exposed situation, but may 
have buildings erected near it in course of time. 
With the possibility of such unforeseen circum- 
stances as these in mind, Professor C. L. Harris, 
head of the department of architecture in the 
Pennsylvania State College, has recently conducted 
a series of experiments on the influence of conjec- 
tural neighbouring buildings on the distribution 
of wind pressure over the Empire State Building in 
New York.* No doubt the main reason for the 
selection of this building was the fact that a wind 
tunnel investigation of its wind pressure in the 
isolated condition had already been carried out by 
Dryden and Hill,+ whose results were thus available 
for comparison. The Empire State Building, 
of which a detailed description appeared in Enat- 
NEERING two years ago,{ is 1,300 ft. high to the 
top of the airship mooring mast at its summit, 
and is thus a most obvious subject for wind-pressure 
investigation. It is situated at the intersection of 
Fifth Avenue and 33rd Street, and at present has no 
neighbours near and tall enough to exert any 
important shielding influence. Professor Harris 
has envisaged a possible future condition in which 
there are two nearby buildings, each about 650 ft. 
high, one (B, see accompanying Fig.) on the opposite 
side of 5th Avenue, the other C, on the opposite side 
of 33rd Street. For his experiments, these two struc- 
tures were represented by smooth models of solid 
wood, and were not themselves pressure tested. 
The pressure measurements were restricted to the 
model of the Empire State Building, which was 
constructed of aluminium plate and provided with 
three horizontal lines of pressure holes at levels 
corresponding to the 75th, 55th and 36th floors of 
the actual building. The three models, to a linear 
scale of 1/250 as regards both size and distance 
apart, were mounted in a 10-ft. square wind tunnel 
on a flat plate simulating the ground, the arrange- 
ment being such as to permit the assembly to be 
oriented as desired, so as to ascertain the effect of 
a wind in any direction. With the object of deter- 
mining the vertical and lateral extent of wind- 
pressure shielding, the larger of the shielding models, 





shielding cannot, however, be expected to extend | 


the effects of the presence of neighbouring buildings | ©» WS of such a height that its flat top was level 
which obviously will modify considerably the| © 
Pressure on Ta 
Common experience suggests that there will be a} 


shielding effect when the neighbouring building | 


* Influence of Neighboring Structures on the Wind 
Buildings. U.S. Department of Com- 
merce, Bureau of Standards Journal of Research, vol. xii, 
No. 1, January, 1934. Research Paper No. 637. 

Bureau of Standards. Research Paper No. 545, 
April, 1933. 
} Enorveerine, vol. cxxxiv, page 525 (1932). 
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with the middle row of pressure holes, and its 
elevation at every height was set back from 5th 
Avenue by the same distance as that of the Empire 


State Building model. 


The principal effects of the shielding buildings are 
the following table, in connection 
with which reference may be made to the plan 
diagram showing the relative positions of the experi- 
The tabulated values are averages 
for the separate rows of holes at different levels, 
pressures being in the usual form of non-dimensional | 
If V is the wind speed in feet per 
second and w the air density in lb. per cubic feet, 
then P is the wind pressure in lb. per square feet, 


summarised in 


mental models. 


coefficients. 


g being the gravitational constant. 
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level. These minor variations do not, however, 
affect the main trend of the total pressures, which 
show, as the result of shielding by either B or C, 
moderate reductions of 2 per cent. to 10 per cent. 
at levels above those of the sheltering buildings 
and quite considerable reductions of 39 per cent. to 
87 per cent. at the shielded level of the thirty-sixth 
floor. With regard to the distribution of pressure 
over the Empire State Building model, it should 
| be noted that the changes in the average coefficients 
for the separate faces are of limited significance for 
design purposes, since the basic pressure used in 
reducing the experimental results was taken, more 
or less arbitrarily, as the static pressure in the wind 
| tunnel when no models were present. A change in 





scale effect. Over the range of wind speeds, 40 ft. 
to 80 ft. per second, covered by the model experi- 
ments the average value of the pressure coefficient 
differed from its extremes by only 2 per cent. or 
3 per cent., a disparity which Professor Harris 
implies can be disregarded as being well within 
the factor of safety used in design. It was observed, 
however, that in a number of instances the pressure 
coefficient varied systematically when the speed 
was changed, the usual tendency being for pressures 
to increase with increase of speed. Now, if there 
is a 2 per cent. increase of pressure on the model 
building when the wind speed changes from 40 ft. 
to 80 ft. per second, and if this rate of scale effect 





were to continue uniformly right up to full-scale 


AVERAGE WIND-PRESSURE COEFFICIENTS oe ON 1/250 SCALE MODEL OF EMPIRE STATE BUILDING. 
Wind Direction 0 Deg. (Model C to Windward) | 180 Deg. (Model C to Leeward). 90 Deg. (Model B to Windward). | 270 Deg. (Model B to Leeward) 





| j 
lw Sa | 
Pressure Holes Windward | Leeward ? Windward} Leeward | Windward! Leeward ; Windward] Leeward » 

| Face Face Resultant ‘ace ‘ace. Resultant } Face. Face. Resultant Face Face. | Resultant 

| | ; . z ‘ oe | | 
'' pper row (floor 75) 0-393 0-301 0-694 0-355 — 0-381 | 0-736 0-375 0-308 0-883 0-362 0-361 | 0-723 
Middle row (floor 55) 0-350 0-317 0-667 0-576 — 0-368 | 0-744 0-416 0-241 0-657 0-389 0-282 | 0-671 
Lower row (floor 36) 0-269 0-365 0-096 0-384 0-340 0-724 0-140 0-265 | 0-405 0-390 | 0-269 | 0-659 


The shielding effects can be most readily appre- 
ciated by comparing, at each level, the corre- 
sponding pressures when the shielding building is 
respectively to windward and to leeward of the 
Empire State Building model. Thus, for the 
windward face of the latter, the effect of shielding 
by model C is an increase of pressure coefficient 
at the upper row of holes from 0-355 to 0-393, or 
approximately 11 per cent. At the middle row 
there is a decrease of 7 per cent., and at the lower 
row a very marked change from a large pressure, 
0-384, to a moderately large suction, — 0-269, 
equivalent to a decrease of 170 per cent. On the 
leeward face of the Empire State Building the 
shielding effects of model C are much less marked, 
amounting to a decrease of 21 per cent. in the 
suction at the seventy-fifth floor, a decrease of 
14 per cent. at the fifty-fifth floor, and a slight 
increase of 7 per cent. at the thirty-sixth floor. 
On the whole, therefore, the resultant shielding 
effect is governed largely by the conditions which 
obtain when the shielding building is to windward, 
the combined effect on the Empire State Building 
as a whole amounting to decreases of 6, 11 and 
87 per cent. at the seventy-fifth, fifty-fifth, and 
thirty-sixth floors respectively. It is instructive 
to note (attention being confined for the moment 
to the effects of shielding by model C) that when 
the latter is to windward there is some reduction 
of pressure at the height of the top of model C, 
but that at higher levels the reverse is the case. 
The obstruction to the free passage of the wind 
offered by model C at low levels is partly compen- 
sated at higher levels by a local increase of speed, 
resulting in an augmented pressure at the upper 
row of pressure holes. It should be observed, 
also, that the effects of shielding should, strictly, 
be deduced by comparisons between the pressure 
distributions over the Empire State Building model 
in the isolated and shielded conditions. Experi- 
mental trial showed, however, that when models 
B and C were at the side or to leeward the shielding 
effect amounted to no more than 3 per cent. or 
4 per cent., so that the comparisons made above 
are sufficiently accurate indications of shielding 
effect. 

The influence of building B in shielding the 
Empire State Building, denoted in the table by a 
comparison of the pressure cc efficients for winds at 
‘) deg. and 270 deg., is generally similar to that 
for building A but is less pronounced, doubtless on 
rwccount of the greater distance of B from the 


Empire State Building. An exception to this 
reneral similarity occurs at the lowest row of 
pressure holes on the leeward face, where the 


suction is slightly less with model B in the shielding 
windward position than when B is to leeward. 
It is noteworthy also that the increased pressure 
outside the sheltered zone observable at the upper 
row of windward holes with model C in the shielding 


faces, would affect the forces on the separate faces. 
In an actual building the interior pressure is not 
necessarily equal to the static pressure on which 
the experimental coefficients were based. It will 
generally, on the contrary, be affected by leakages, 
such as open windows, between inside and outside, 
and by the disposition of such leakages in relation 
to external regions of positive pressure or suction. 
Hence the loadings on individual wall panels may 
differ by a uniformly distributed loading from those 
tabulated. The value of a uniform interior pressure 
will not, however, affect the total forces and moments 
on the building, and the latter call for additional 
comment only in so far as it is worth emphasis that 
the tabulated results show the overturning moments 
to be appreciably less influenced by shielding than 
are the horizontal forces. 

Winds in directions (e.g., 40 deg.) inclined to the 
centre lines of 5th Avenue and 33rd Street intro- 
duce asymmetrical shielding effects which are 
of interest, not from their magnitude, which is, 
on the whole, somewhat less than that of sym- 
metrical shielding, but from the changes in pressure 
along the rows of holes at each level on the wind- 
ward faces of the Empire State Building. The 
wind pressure in a given horizontal plane, being 
thus unevenly distributed, produces a torsion about 
a vertical axis which varics, in the general case, 
with height above ground level. From the pressure 
coefficients measured under these conditions the 
resultant forces, torque, and overturning moment 
can be determined by the usual computation or 
graphical methods with sufficient accuracy to 
serve as a valuable guide in design. As regards the 
degree of asymmetry, Professor Harris has worked 
out his observations for a wind of 90 m.p.h. at 
40 deg., and finds the resultant force at the level 
of the thirty-sixth floor to be 2,907 lb. per foot 
of height acting at a horizontal distance of 15-5 ft. 
from the vertical axis of the building. Owing to 
the greater shielding effect near the ground, the 
torque at the thirty-sixth floor is nearly double that 
at the fifty-fifth and seventy-fifth floors. The 
| resultant effect of wind pressure on the building, in 
| the general case, is thus analogous to that on a 
| cantilever non-uniformly and eccentrically loaded, 
land the planes of the flooring system will tend to 
be distorted into the shape of a warped surface. 














|In a steel and concrete structure, however, the 
| floors are likely to prove adequately rigid as regards | 
| torsion due to wind pressure, and the stresses in the 
columns appear to call for the major attention. 

| The foregoing conclusions, based by Professor 
| Harris on the results of his wind-tunnel experiments, 
are the more readily acceptable in that undue 
|emphasis is not laid on the magnitudes of the 
pressures predicted for the full-size Empire State 
Building. Perhaps the only aspect of this work 





| their attention 


the basic pressure, whilst leaving unchanged the| values of Reynolds number,* the pressures on the 
sum of the effects on the windward and leeward | full-size building in a 60 m.p.h. gale would be 


10 times those measured in the wind tunnel at 
80 ft. per second. Actually this is extremely 
unlikely, and there is no evidence for the assump- 
tion that the scale effect will persist at a constant 
rate up to full-scale conditions. Equally, however 
—and this is the point of the criticism—there is no 
evidence for the assumption that, because the scale 
effect is only 2 per cent. or 3 per cent. over the range 
of Reynolds number covered by the wind-tunnel 
tests, the scale effect between the scale model and 
the full-size building will be only 2 per cent. or 
3 per cent. Such, in fact, is definitely not the case 
asarule. For instance, in Bailey's early experiments, 
to which reference was made above, the scale effect 
observed in the wind tunnel was a matter of only a 
few per cent., whereas the maximum differences 
between corresponding pressure coefficients for the 
model and full-size sheds were of the order of 
50 per cent. In the absence of comparable results 
for model and full-scale wind pressures, Professor 
Harris is, of course, perfectly justified in centring 
his discussion round the average pressures measured 
in the wind tunnel. It is his rather summary 
dismissal (on insufficient evidence) of possible scale 
effect, as being negligible for purposes of design, 
which is likely to arouse criticism, rather than his 
main conclusions, which are sound irrespective of 
moderate scale effect so long as the latter—as is 
most probable—applies about equally to all parts 
of the building. 








NOTES. 
WATERLOO BRIDGE. 


Critics who held that nine years was an un- 
conscionably long time in which to determine whether 


Waterloo Bridge should be reconstructed or re- 
conditioned will not be able to complain of a 
similar delay between decision and action. For 


less than nine days after the Council had agreed 
that the old bridge must go, Mr. Herbert Morrison 
and other members ceremoniously removed the 
first stone, and some hundreds of spectators assisted 
in this act of demolition by giving a cheer at the 
appropriate moment. It is not often that the 
passing of an ancient and decrepit monument 
receives even this small public recognition at its 
demise. In the meantime, the Council had turned 
to the important questions of 
finance and the appointment of engineers for the 
new bridge. To save time, which we are told is 
of the essence of a contract, Messrs. Sir William 
Arrol and Company, Limited, who are responsible 
for the maintenance of the temporary bridge, have 
been allotted the task of demolishing the old bridge 


lon a value-cost basis, while Messrs. Rendel, Palmer 


. Reynolds number, V.L./y» 


position, now extends below the middle row and is|to which adverse criticism can reasonably he | wind speed x typical dimension of building, e.g., height. 


actually more marked at this than at the upper’ directed is the somewhat too cursory discussion of ' 


kinematic viscosity of air. 
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and Tritton have been appointed consulting 
engineers for the new bridge, the chief engineer of 
the Council acting with them in a consultative 
capacity only. An agreement has also been come 
to with the same firm regarding the work done by 
them in connection with the reconditioning scheme, 
and they, as well as the Council’s chief engineer and 
Sir Henry Maybury, who had submitted a pre- | 
liminary report upon the tenders received, have 
been formally thanked. It may therefore be said | 
that the decks are both literally and metaphorically | 
cleared for action, and presumably before long the 
critics will have the opportunity of saying their best | 
or worst about the design for the new structure. 
Furet RESEARCH. 
When the Fuel Research Board was established | 
in 1917, two lines of inquiry were proposed: A | 
complete survey of the coal resources of the country, 
which, it may be said, was long overdue, and the | 
development of manufactured smokeless fuels from | 
raw coal by distillation, together with the produc- | 
tion of gas, oil, tar and other derivatives. As 
regards the first, laboratories are now situated in the 
principal coal fields of the country for the examina- | 
tion of coal seams, thus enabling the proportions of | 
bright and dull coal to be determined and differences | 
in composition to be ascertained. This enables such | 
substances as sulphur, phosphorous and arsenic to | 
be eliminated either at the pithead, or by altera- | 
tions in the methods of winning. It is therefore 
not surprising to learn that the survey is proving 
increasingly valuable both to mine owners, and 
to consumers and exporters. As regards the 
development of smokeless fuel, a research station 
was established at East Greenwich in 1922, and 
the first general visitation, which took place on 
Monday, June 25, enabled those present to see 
what has been done in the intervening period, not 
only in the way of improving and standardising 
methods of coal analysis, but of ensuring that this 
substance shall be utilised more economically and 
in a way that is not harmful either to human beings 
or natural amenities. The general trend of this 
investigation will already be familiar to readers of 
ENGINEERING, but it may be mentioned that among 
the more important large-scale work that has re- 
cently been carried out has been a research into the 
method of heating the horizontal retorts which are 
in use in 60 per cent. of the gas works of the country. 
It has been found that if the volume of gas circulating 
in the heating chambers is increased, it is possible to 
raise the amount of coal carbonised in the setting by 
over 50 per cent. without the amount of coke required 
to heat the retorts being much affected. Moreover, 
the yield of gas can be increased by 7 therms to 
10 therms per ton of coal carbonised by introducing 
steam into the retorts. This process is now in use 
in three large gas works. Considerable attention 
is also being paid to the production of cokes for use 
in open grates. One of the retorts that is being 
employed for this purpose varies from 4 in. to 8 in, 
in depth, and is 6 ft. 6 in. wide by 21 ft. high. It 
is made of silica, and is heated by gas, the air supply 
being admitted at various places, so that the tem- 
perature is increased as the coal travels downwards. 
Operation is on the semi-intermittent system, and 
the throughput with the best-quality coal is about 
10 tons per day. Woodhall-Duckham chamber 
ovens are also being used for the same purpose. 
The production of such tar derivatives as will 
find a ready market is another problem that is 
under investigation, while a hydrogenation plant, 
capable of dealing with 1 cwt. of low-temperature 
tar per day, has been developed. This embodies 
a converter in which the catalyst chamber operates 
at a temperature of 480 deg. C. The walls, which 
must withstand the reaction pressure of 200 atmo- 
spheres, are, however, maintained at a temperature | 
of about 100 deg. C., so that the life of the con- | 
verter is prolonged. 


| 





Tue Nationa Puystcat Laboratory. 


The annual inspection of the National Physical 
Laboratory by the General Board took place on | 
Tuesday last, when the numerous visitors were 
received by Sir F. Gowland Hopkins, President of 
the Royal Society and Chairman of the Board, the 
Rt. Hon. Lord Rayleigh, F.R.S., Chairman of the 





volt Ferranti transformer. 
tioned it can maintain a continuous output of 


equipment in an early issue. 


Executive Comniittee, and Sir Joseph E. Petavel, 
K.B.E., D.Se., F.R.S., the Director of the Labora- 
tory. As is usual on these occasions, all depart- 
ments of the Laboratory were open to inspection 
by the visitors, who were able to see the work in 
progress or interesting experiments arranged to 
| illustrate the principles and the methods of opera- 
tion of the apparatus employed. Those who have 
|any idea of the scope of the Laboratory’s work will 
realise that only a small fraction of it can be 
adequately covered in the course of an afternoon, 
and as we propose to deal with it in some detail in 
subsequent issues of ENGINEERING, we need now 


|only mention a few of the items which attracted 


particular attention on the occasion of the visit. 
Of these the most important is, perhaps, the new 
acoustics laboratory of the Physics Department, 
which was open for inspection for the first time. 
We have referred to this on previous occasions, 
but we may remind our readers that it contains a 
reverberation room and a pair of transmission 
rooms, together with associated measurement 
rooms. It provides unique facilities for the study 
of the absorption and transmission of sound by 
means of large-scale specimens of different materials. 
The rooms, it may be noted, are asymmetric both 
in plan and elevation, and they will facilitate, in 
particular, the study of noise transmission and 
abatement in relation to the design and construction 
of walls and floors of modern buildings. In the 
high-voltage laboratory cathode-ray oscillograph 
equipment for the study of transients at high 
voltages was shown, and in the William Froude 
Laboratory a model of a high-speed motor boat was 
shown under test for resistance and trim in the 
new tank. A screw was also shown working in 
water in the new Lithgow propeller tunnel. In the 
Aerodynamics Department the compressed-air 
tunnel, which has been fully described in our 
columns, was open to inspection, and we may also 
mention the high-speed wind tunnel that is nearly 
completed and will make use of the air escaping from 
the compressed-air tunnel when the pressure in the 
latter is being reduced. Air velocities of the order 
of 950 ft. per second will be obtained in this tunnel. 
Two open-jet wind tunnels have recently been 
installed in the Aerodynamics Department, the 
second being now in course of calibration. Research 
on high-pitch air-screws is in progress in the other 
open-jet tunnel. We regret that pressure on our 
space prevents us from mentioning many other 
items of interest among the exhibits. 


CaBLE RESEARCH. 


In opening, on Friday, June 22, the research 
laboratory at Wood-lane, W.12, of Messrs. Cal- 
lender’s Cable and Construction Company, Limited, 
Hamilton House, E.C.4, Lord Rutherford of Nelson, 
O.M., F.R.S., said the electrical industry had been 
born in science and nurtured in science, and it 
appreciated to the full the value of scientific research, 
This was illustrated by the fact that not only had 
the industry as a whole an efficient research associa- 
tion, but many of the larger firms had themselves 
organised research laboratories on a large scale to 
deal with their own particular problems. Some of 
these laboratories were employed in connection with 
cable manufacture, and their primary object was 
the investigation of problems connected with high- 
tension transmission, which had assumed great 
importance from the development of the grid. The 
main problem in this connection was to obtain 
a suitable insulator, and since the days of Faraday, 
physicists and engineers had encountered difficulties 
from the fact that insulators in practice did not 
behave as ideal dielectrics. The object of the 
institution he was going to open was to enable its 
owners to make better cables both for their own 
benefit and for that of the whole nation. A vote of 
thanks to Lord Rutherford was proposed by Sir 
Fortescue Flannery, Bart., D.L., and after a few 
remarks by Mr. P. V. Hunter, C.B.E., and Sir 


Thomas 0. Callender, J.P., the company present 


proceeded to inspect the laboratory, of which the 
most important item of equipment is a 1,000,000- 
At the voltage men- 


1,000 kVA. We propose to give an account of the 





ELASTIC STRENGTH. 
By J. B. Kommers. 
(Concluded from page 697.) 


Further Tests on Brasses.—For the results in 
Tables III to VI, page 696, ante, the proportional 
limit was taken as that unit stress at which the 
stress-deformation curve first deviated from a 
straight line. It occurred to the writer that it 
would be desirable to examine the results on the 
brasses by a method similar to that used in the 
Illinois tests on the steels. The proportional limit 
would be determined from an ordinary stress- 
deformation curve, and would be the unit stress 
at which the rate of deformation was 25 per cent. 
greater than that on the original curve. The elastic 
limit would be determined from set curves on 
other specimens, using an inclined tangent line 
similar to that used in determining the propor- 
tional limit. It was assumed that the modulus of 
elasticity of brass was approximately constant at 
15,000,000 Ib. per square inch. At a unit stress of 
30,000 Ib. per square inch, the unit deformation 
would be 0-002 in. perinch. A rate of deformation 
25 per cent. greater than this would make the offset, 
corresponding to KG in the diagram on page 696, 
ante, an amount of 0-0005 in. per inch. The 
elastic limit would then be obtained from an inclined 
tangent line, as shown in the diagram ‘The values 
of proportional limit and elastic limit so obtained 
could then be compared, and would again indicate 
whether the elastic limit had been influenced by the 
repeated loadings used in determining it. 


TasBie VII.—Cold-Drawn Material. 


Tension. | Compression. 





Kind of | “ | 

Brass. | proportional | Elastic | P?oportionall Elastic 
| Limit. | Limit. uimit. | Limit. 
| | Bis i ] 

80 : 20 | 31,000 | 44,000 24,000 29,900 

70:30 | 31,000 43,100 23,400 | 25,800 

60 : 40 36,000 43,900 | 29,800 | 33,000 


Table VII shows the results obtained from the 
cold-drawn material, both in tension and com- 
pression. In each case the elastic limit determined 
from the set tests is greater than the proportional 
limit, but in compression the difference is not very 
large. Comparing these results with those of 
Table ITI, it is seen that the elastic limit of Table VI 
and the proof stress of Table IIT are practically the 
same. These results would lead one to believe that 
the repeated loadings used in the set tests had 
improved the elasticity of the material, especially 
in the case of the tension tests. 





Taste VILL.—Fully-Annealed Material. 


| Tension. Compression, 
Kind of ; | 
Brans, Proportional; Elastic Proportional Elastic 
Limit, Limit. Limit, | Limit. 
| | 
80:20 | 11,000 9,000 9,100 | 4,100 
70: 30 9,800 10,100 5,100 3,900 
60 : 40 10,300 | 7,800 5,800 4,500 
| 


Table VIII shows similar results for the fully- 
annealed material. Here there is no evidence that 
the repeated loadings used in determining the elastic 
limit raised that value, since in all but one case the 
elastic limit is smaller than the proportional limit. 


TaBLe 1X.—Materials Annealed at 527 deg. I’. 





Tension, Compression, 

Kind of |——————— — - 
Brass. | proportional! Elastic | Proportional| Elastic 
| Limit, Limit. Limit. | Limit, 
80 : 20 40,900 48,000 36,200 | 40,800 
70 : 30 45,400 51,500 | 43,100 45,800 
60: 40 31,800 33,300 35,200 34,800 

' 


Table LX shows results on the cold-drawn material 
annealed at 527 deg. F. In all but one case, the 
values of elastic limit are greater than the propor- 
tional limit, but for the 60: 40 brass there is 








practically no difference between the two values. 
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Table X shows results on the material which had 
been fully annealed and then cold-shortened 20 
per cent. The values of the elastic limit are in all 
cases greater than the proportional limit, although 
in two cases the difference is negligible. The com- 
pression results show that when the overstrain is in 
compression, the repeated loadings in compression 
greatly improve the elastic limit. In the same way, 
Table VIT shows that when the overstrain was in 
tension, the repeated loadings in tension improved 
the elastic limit. 

The results shown in Tables VII to X seem to 
indicate that for material in which internal stress 
is present, as was known to be the case for the 
cold-drawn brass, or for material which has been 
overstrained, such as the cold-shortened brass, it is 


Taste X Material Cold-Shortened 20 Per Cent. 
Tension Compression 

Kind of 

erase Proportional Elastic Proportional Elastic 

Limit Limit Limit Limit 
' 

a0 20 11,900 "1.600 24.600 39.700 
70: 30 11,400 13,100 26,000 35,100 
oo: 40 11,400 11,900 45,100 56,500 


probable that the repeated loadings used in the set 
tests tend to raise the elastic strength. 

The results for steels obtained at the University 
of Illinois on proportional limit and elastic limit 
suggest that the tedious and expensive method of 
determining the elastic limit from set tests is not 
justified, since the proportional limit closely 
approximates the value obtained for elastic limit. 
The results obtained from the tests on the brasses 
suggest that there are other objections to the method 
of measuring elasticity by means of elastic limit, 
since the value obtained may undoubtedly be 
influenced by the repeated loadings used in making 
the test. For wrought-ferrous metals, the yield 
point of the material is probably quite satisfactory 
as a measure of elastic strength. If a more delicate 
method of determining limit of elasticity is desired, 
some such method as was used in the Illinois tests 
for determining proportional limit would seem to be 
satisfactory. Non-ferrous metals, which often have 
stress-deformation curves which bend very gradually 
to the right, and which really have no yield point 
in the sense that many wrought irons and steels have 
yield points, have presented a problem which must 
be treated in a somewhat different manner. For 
determining a measure of elastic strength in such 
cases, the term yield strength, as suggested by the 
A.S.T.M. Committee, seems desirable. While the 
committee defines yield strength in terms of “a 
specified limited permanent set,” they do not 
propose that the permanent set be determined by 
wet tests. The method which they suggest is to 
determine the stress-deformation curve in the usual 
manner, and then make use of the fact that when 
the load is released after overstraining, the return 
path of the stress-strain curve is approximately 
parallel to the original straight portion of the 
curve. The amount of permanent set specified 
0-1 per cent. or 0-01 per cent., as the case may be 

is then set off at the zero point of the curve. 
\ line through this offset point is drawn parallel to 
the original straight portion of the curve, and the 
unit stress at the intersection of this parallel line 
and the curve is called the yield strength. The use 
of such a term as yield strength offers a practical 
solution of a very vexing problem. This is especially 
important, in view of the greatly-increased use of 
non-ferrous metals. The precise amount of per- 
manent set to be used as a criterion in determining 
yield strength is a matter which may safely be left 
to future experience in the use of the method. This 
criterion certainly need not be a single fixed per- 
centage to be used for all metals under all con 
ditions. 





INSTITUTION OF ELecTRICAL ENGINEERS The Annual 
Conversazione of the Institution of Electrical Engineers 
was held at the Natural History Museum, South Kensing 
ton, London, 8.W.7, on Thursday, June 21, the guests 
being received by the President, Mr. P. V. Hunter, 
and Miss Hunter. As is usual at these functions, which 
are purely of a social nature, the attendance was very 
large A programme of music was given by the String 
Band of the Royal Engineers, and there was also a 
concert 


THE TOWNMEAD ROAD POWER | stone was performed by the Worshipful the Mayor of 
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STATION, FULHAM. 


| Fulham, Councillor William Fowell, J.P., and was 
| preceded by a short religious service conducted by the 


THE existing power station of the Borough Council of | Right Reverend the Bishop of Fulham. A vote of 


Fulham being scheduled under the “‘ Grid’ scheme, 
subject to extension and alteration, the stipulated 
development has taken the form of an entirely new 
station in Townmead-road, Fulham, adjacent to the 
existing station. This is being kept running until the 
change-over can be made, after which its site will be 


used as a part of the coal storage accommodation for | 


the new station. This latter is being carried out in 
sections, the first of which, as regards the structure, is 
well on the way to completion, its erection being 
commemorated by the laying of a foundation stone 
at the base of the walls of the main buildings on 
June 21. The ultimate capacity of the station will be 
300,000 kW., of which the first section will contain 
plant for 132,000 kW. The main station buildings 
will comprise a condensing water pump bay with 
offices over, turbine room, feed-water pump and tank 
bay, boiler house, switchgear houses, workshop, stores, 
&ec. At present the steel framework and the machinery 
foundations are practically completed for the first 
section, and four of the boilers are in an advanced 
state of erection. For the second section the turbine 
room will be extended and another boiler house built. 
The steel superstructure, which has involved the use 
of some 19,000 tons of material, will be cased in with 
brickwork having stone facings. The completed 
building stands well back from Townmead-road, 
gradually rising in height towards the river bank, the 
boiler houses being the highest, viz., about 120 ft. 
above ground level. Two chimneys will be included 
in the first section. These will be of 18 ft. internal 
diameter at the top and 300 ft. high, from ground level, 
and will be built of reinforced concrete on a structural 
steel foundation above the feed-pump bay. 

The complete station will contain five turbo-alter- 
nators, each of 60,000-kW. capacity, and 16 water-tube 


boilers, each capable of evaporating 260,000 Ib. of | 


water per hour. The first section will comprise two 
turbo-alternators and six boilers, and a house set 
consisting of a 10,000 kW. turbo-alternator. The 
boilers now in course of erection are to be equipped 
with retort type-stokers, superheater, air pre-heaters, 
economiser, and forced and induced draught fans, with 
independent gas-washing plant above. The boilers 
have been constructed by Messrs. Stirling Boiler Com- 
pany, Limited, 32 and 33, Farringdon-street, London, 
E.C.4. The working pressure is 600 lb. per square inch, 
and the superheat 850 deg. F. The main alternators, 
along with the main switchgear and transformers, 
are being supplied by Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, and will generate 11,000-volt, three-phase 


current, which will be stepped up to 66,000 volts for feed- | 


ing into the transmission system of the Central Electricity 
Board. The house turbo-alternator is being supplied 
by Messrs. Brush Electrical Engineering Company, 
Limited, Loughborough. The contractors for the 
condensing plant are Messrs. Vickers-Armstrong, 
Limited, Broadway, Westminster, 8.W.1. The main 
switchgear in the completed station will be divided 
into five separate, but interconnected, sections, each 
lealing with one alternator and four feeder sections. 
Three switchgear sections only are being proceeded 
with at present. 

The new station is, as it adjoins the existing one, 
situated on the north bank of the River Thames. 
About 14,000,000 gallons per hour of condensing water 
will ultimately be required when the station is under 
full load. The intake will consist of two tunnels, each 
% ft. 6 in. in diameter, extending from the screens 
on the river to a central distributing chamber situated 
near the condensing water-pump bay, from which the 
circulating pumps draw. The discharge is returned to 
the river through a single tunnel 10 ft. 6 in. in diameter, 
the opening of which will be about 320 ft. downstream 
from the inlets. The coal supply will be waterborne. 
\ jetty is being built large enough to accommodate two 
2,000-ton steamers or barges of equivalent capacity. 
Under full load the completed station will have an 
average daily consumption of 2,000 tons of coal. The 
unloading cranes and conveyors will be electrically 
operated. The ashes will be removed from the boilers 
by water carriage and will be stored in bunkers at the 
waterside, whence they can be loaded into barges. 


The first section of the station is expected to be in | 


operation about the end of 1935. The amount of 
the contracts already placed, exclusive of the cost of 
the feeder switchgear, which is being purchased by 
the Central Electricity Board, is over 1,700,000/. 
It is estimated that the cost of the first section will 
be in the neighbourhood of 2,750,0001. The joint 
consulting engineers are Messrs. Preece, Cardew and 
Rider, 8, Queen Anne’s Gate, London, S.W.1, and 
Mr. Arthur J. Fuller, the Borough Consulting and 
Electrical Engineer. The Resident Engineer is Mr. 
H. C. Clarke. The ceremony of laying the foundation 





| thanks was proposed by Sir Andrew Duncan, Chairman 


| of the Central Electricity Board. 








BRITISH INTERNATIONAL TRADE 
POLICY. 


THE outlook of the overseas trade policy of the 
| United Kingdom has undergone such a phenomenal 
|change in recent years, that there must be many 
|who would be interested to know to what extent 
| its effects have become evident, in order that they may 
| assess so far as possible what is likely to happen in the 
|future. Recent British commercial policy has been 
| developed along four main lines, namely, a system of 
| tariffs on imported goods, the establishment of inter- 
imperial agreements under the Ottawa scheme, the 
formation of reciprocal trading relationships with 
Denmark, Sweden, Iceland, Finland and the Argentine, 
and the rehabilitation of British agriculture. As these 
component parts in the national policy were, in large 
measure, framed entirely independently, they have 
clashed with each other to some extent. The domestic 
| agricultural position, for example, has been dealt 
with, so far, without any particularly clear conception 
jas to its ultimate relationship with future commercial 
jactions. Evidence of the effects of the changes intro- 
| duced is now to some extent available, and the Federa- 
|}tion of British Industries has been well advised in 
| making a summary of the situation for the benefit of 
its members. This has been published under the title 
| of A Survey of Britain’s Recent Commercial Policy. 

| The year 1933 will go down to history as that in 
which the breakdown of the international gold standard, 
, and the world price structure dependent upon it, 
| occurred as well as the intensification of the vast net 
|}work of restrictions on the movements of foreign 
exchange and goods, through the adoption by certain 
|countries of policies intended to make them self- 
sufficing. In many countries, also, the year will be 
long-remembered as that in which were experienced 
the first small beginnings of the recovery from the 
| greatest of all trade slumps. Considering items of a 
| purely engineering interest as an index, and basing 
everything on the figures for the year 1930 as a datum, 
with an index figure of 100, United Kingdom iron and 
steel manufactures rose from 75 in 1931 and 1932, to 
92 in 1933, and the returns for the first three months 
of 1934 witnessed a jump to 118. Non-ferrous metals 
dropped from 84 in 1931 to 81 in 1932, then rose to 86, 
and have now reached 98. General engineering and 
shipbuilding activities in this country on the same 
system of evaluation, moved from 81 in 1931 to 76 in 
1932, then rose to 82, and have now attained 91. 
Continual improvement throughout all these recent 
years has been shown by the gas and electricity organi- 
sations, which reflect the general state of industry 
by the implied indication of the demands for heat 
and power. 

In practically every classification of manufactures 
that constitute retained imports, the first quarter of the 
year 1934 has afforded evidence of increased trade. 
Compared with the figures for the year 1933, iron and 
steel has risen from 34-9 to 50-8; non-ferrous metals 
from 83-5 to 94-6; cutlery, hardware, implements 
and instruments from 66-7 to 76-3; machinery from 
41-9 to 56-1, and rubber manufactures from 56-8 
to 58-8. Where the returns have not, in fact, shown an 
increase, the position was largely one of steady condi- 
tions, and no great set-backs had to be recorded. The 
bulk of the articles in these groups represent goods 
essential to British industrial production, but not 
manufactured in the United Kingdom. The figures 
relating to retained imports of food were also of interest. 
The trend of grain and meat imports was affected by 
the control under the British agricultural marketing 
arrangements. Their volumes in 1933 exceeded those 
for 1932, but did not attain the levels of 1931. This 
was in part a direct result of the Wheat Act, which 
aims at stimulating home production. The area in 
the United Kingdom under wheat was raised by 29 
per cent. from 1932 to 1933, though part of that 
increase was at the expense of a reduction of the 
acreage of other crops. The fall-away of the imports 
of meat was entirely due to the regulation of imports 
by the Ottawa agreements and bacon imports by the 
system of so-called voluntary quotas, and the Anglo- 
Danish Trade Agreement. 

To complete the picture of the trade position, it is 
necessary to study exports, both of manufactures 
and of food and raw materials. In the last three years 
the exportation of coke and manufactured fuel has 
shown continued improvement, the iron and _ steel 
| position has remained practically unchanged, cutlery 
and tools showed enhanced returns, as also have 
electrical goods and apparatus, general machinery, 
| Vehicles of all types, and rubber. The extent of the 
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improvements may have been small, but they have | the time of the demonstration, the machine was diggit® 


been maintained consistently with related articles 
and groups, and thus afford a clear indication of better 
business. 

The effects of the new commercial policy have been 
shown by the appreciable increase in the year 1933 


of the proportion of imports consigned from other | be evident from Fig. 4. 


parts of the British Empire. The figures for the first 
quarter of 1934 gave a percentage of 39-2, a value 
not previously attained. India still remains the largest 
export market, while the Union of South Africa rose 
in position from fourth place in 1931, and fifth in 1932, 
to second place in 1933. Australia occupied the next 
place, with the United States closely following. 
Although the trade agreements, negotiated in 1933, did 
not become effective in the case of Denmark and Iceland 
until June, for Norway and Sweden until July, and not 
before November for Finland and Argentina, the 
proportion of our trade with all these countries expanded 
substantially in 1933 over the previous two years. 
Exports to other countries have continued to decline. 
It can be seen that the trade agreements now made 
will result in an increase of the exportation of British 
coal from 8-9 million tons in 1933, to 9-75 million 
tons in 1934. It must be anticipated, however, that 
intense competition will follow in the markets not 
covered by trade agreements. The effects of the Ottawa 
agreements are shown by the proportions of the value 
of Canadian import and export trade entering Empire 
channels being substantially higher in 1933 than in 
the previous two years. This has been almost entirely 
due to the contraction in the value of goods received 
from the United States. The proportion of the total 


imports of India supplied by Great Britain rose from | 


34-2 per cent. in 1931 to 41-0 per cent. in 1933, despite 
a marked contraction in the purchase of cotton piece 
goods and iron and steel, the two major items of 
Anglo-Indian trade. The South African imports 
from the United Kingdom rose in 1933 by 10 per cent. 
over 1931. 

Summing up the whole situation, the conclusion 
has to be drawn that the operation of the British 
Tariffs has greatly improved the position in the home 
market, and it has not had any adverse effects on 
export trade. The area of the world covered by the 
Ottawa or foreign trade agreements has proved the 
most satisfactory for British export trade. The 
outlines of the tariff system have still to be filled in, 
and the policy of trade agreements extended, before 


the scheme of British international trading relationships | 


would be completed. 








CABLE-LAYING PLANT FOR RURAL 
ELECTRIFICATION. 


A PRACTICAL demonstration of mechanical cable- 
laying which should provide reliable data as to its 
economic practicability was made on Tuesday, 
June 19, before a number of engineers concerned in 
such matters, and here briefly described. The 
supply .ine is a duplicate line from Canterbury to 
Herne Bay, and extends for some eight miles across 
the agricultural country lying between the two places. 
It is under construction for Messrs. Herne Bay and 
District Electric Supply Company, Limited, and 
will carry current from Canterbury at a pressure of 
11 kV, stepped down at Herne Bay to 230 volts, 
three phase, for ordinary domestic supplies. The cable- 
laying plant has been developed by Messrs. Callender’s 
Cable and Construction Company, Limited, Hamilton 
House, Victoria-embankment, London, E.C.4, and 


18 


consists of a mechanical trench digger, a mechanised | 


drum carriage, and a trench filler. The first two 
machines are illustrated in the photographs reproduced 
in Figs. 1 to 6, page 732. 

In the first place it must be understood that the 
cable is being laid on the shortest route between the 
two places and passes over undulating country, across 
fields in occupation, some of which are under standing 


crops and others being grazed by cattle, and across | 


intersecting roads. In order to negotiate gradients 
and to cause as little disturbance to the ground 
surface as possible, all the plant is carried on crawler 
tracks. The mechanical digger, which is provided 
with a bucket chain, is shown in operation in Figs. 1 to 4. 
It is constructed by Messrs. John Allen and Sons 
(Oxford), Limited, Cowley, Oxford. It of the 
Parsons-Allen type, and is, of course, self propelled. 
A general idea of the principles of construction employed 
may be gained from an illustrated account given in 
ENGINEERING, vol. cxxxvi, page 637 (1933), though 
some modifications have been embodied in the present 
machine. The boom carrying the digging buckets is 
carried at the back, i.e., the machine travels engine 
first. A projecting finger, visible to the driver, and 
appearing in the foreground of Fig. 3, enables him to 
steer the machine along the desired track, the end of 
the finger being kept by him coincident with an indica- 
ting rope pegged out according to the mapped route. At 


is 








a trench 1 ft. wide by 3 ft. deep, and was travelli& 
|at the rate of 10 ft. per minute. 
| manganese steel were used, and a very clean cut wa‘ 
| being made through clay land which had been hardened 


Plain buckets ° 


by the prevailing drought. The nature of the cut will 
The size of trench stated 
above is all that is required for the present operation, 
|but by a change of buckets and alteration to the 
position of the boom, the width can be increased to 
| 1 ft. 6 in. and the depth to 4 ft. 6 in. The crawler 
| tracks have a tread 10 in. wide, and a total area of 
1,260 sq. in., so that, as the total weight of the machine 
is 6 tons 11 ewts., the pressure on the ground is roughly 
11-7 lb. per square inch, and the walls of the trench 
| are not disturbed. 

Buckets with chisel teeth are provided should ground 
of exceptional hardness be met with. The plain 
| buckets had, however, successfully cut through a 
| portion of ground and a farm road containing large 
| flint nodules before reaching the clay. Four working 
| speeds, of 4 ft., 6 ft., 8-5 ft. and 13 ft. per minute 
|are provided, and one reverse speed. The travelling 
speed, viz., the speed when the machine is not cutting, 
|can be varied between 2-5 m.p-h. and 4 m.p.h. The 
overall width is 4 ft. 8} in., and that over the tracks 

is 4 ft. 0} in. The total height is 7 ft. 3 in., and the 

| total length, when the boom is lifted for travelling, is 
27 ft. 4 in. The spoil is deposited at one side of the 
|trench clear of the track in the manner shown in 
| Fig. 3, and at the machine speed in the demonstration 
| 25 ewt. to 30 cwt. per minute was discharged. The 
| machine was shown to be very readily controlled and 
manceuvred. The man seen in the trench following 
the machine keeps watch for such obstructions as 
boulders, &c. 

The carriage on which the cable drum is mounted 
is not self-propelled, but is towed by a standard Fordson 
tractor with crawler track. The carriage was made by 
Messrs. John Allen and Sons (Oxford), Limited, to 
Messrs. Callender’s designs. It can carry a cable drum 
up to 8 ft. in diameter and weighing up to five tons. 
The crawler track has a total area of 1,680 sq. in. 
Both this track and that on the digging machine have 
been fitted with special wear-resisting joints, and can 
be used on any type of ground. As will be seen from 
the general view given in Fig. 5, the main frame is a 
triangular structure composed of steel joists. The 
drum spindle engages in journals on the forward side 
of the frame. The draw-bar, when a full drum is to be 
loaded, is used as a ramp, the tractor being detached 
pee run to the rear of the carriage. The drum is then 

rolled to the ramp and attached by a wire rope to the 
| tractor, which pulls it into place on the open journals. 
| The caps of these being put on, and the wooden protec- 
| tion for the cable being removed, the tractor is then 
| attached to the drawbar and the carriage is run over 
jthe trench. The cable is paid out by an operator 
| riding on a platform at the rear of the carriage and 
| falls to the bottom of the trench, being guided so as 
|to lie along its centre as shown in Fig. 6. At the 
|demonstration, drums of a gross weight of 33 cwt., 
| containing 440 yards of cable weighing approximately 
|28 cwts. were being handled. The whole of the 
| operations seemed quite simple and straightforward, 
; and the passage of the carriage and the towing tractor 
|along the open trench disturbed neither the sides of 
| the trench nor the bank of spoil. The spoil was 
shovelled by hand into the trench immediately the 
|cable had been laid, the mechanical filler not being 
jused on this occasion. No tamping was necessary, 
| natural settlement being relied upon for levelling. The 
cable is, of course, well below the depth reached in 
| ploughing, so there is no possibility of damage, and 
| from the appearance of the course of the cable examined 
| by tracing it back for some distance along the com- 
| pleted portion, it is evident that in a little while the 
| fields will revert naturally to their original condition. 
| We understand that the conditions as regards wayleaves, 
| &c., are much the same as those obtaining with an 
overhead line, and that, so far, no objections have 
been raised by farmers and other occupiers of the land 
on the score of disturbance during the laying operations. 

As already stated, the cable is constructed for 
a voltage of 11 kV. It has been specially developed 
by Messrs. Callender’s for rural service, and is of the 
three-core screened type. The three conductors are 
of oval shape, each of 0-05 sq. in. nominal area. They 
are insulated with a minimum thickness of 0-01 in. of 
dielectric, and the outer paper on each core is metallised 
in order to form a screen. The three cores were 
laid-up and bound together with a narrow fabric tape, 
into which were woven copper wires so as to bond 
the three screens together and to the lead sheath. 
After drying and impregnating, the cable was covered 
with an alloy lead sheath containing 0-85 per cent. 
of antimony. It was then served with two embossed 
paper tapes, one closely-woven cotton tape and one 
hessian tape, being thoroughly treated at each stage 
with waterproof compounds. The finished cable is 























1-35 in. in external diameter, and should prove durable 
and serviceable. Although the trenching and cable 
in this line are of comparatively small scale, the 
demonstration seemed, by the speed at which the 
operations were conducted and the small amount of 
labour employed, to indicate that the method is 
capable of extension to larger schemes, with proba- 
bility of reducing construction costs to figures seriously 
competitive with those for an overhead line. 








LETTER TO THE EDITOR. 


TRADE WITH PALESTINE. 
To THE Epitor oF ENGINEERING. 


Srr,—Having just returned from a visit to Palestine 
with the particular object of attending the enlarged 
Levant Fair at Tel-Aviv, we feel that too much empha- 
sis cannot be laid upon the potentialities of the Palestine 
and Near Eastern markets for British manufacturers 
at the present time. 

There is no question that as a result of the excellent 
organisation of these Levant Fairs in the new city of 
Tel-Aviv, Palestine is becoming the focal centre of 
business activity in the Near East. A very large 
number of buyers from the surrounding territories of 
Iraq, Syria, Persia, Turkey, Egypt, &c., were present 
at the Fair, as also were numerous Arabs, despite the 
theoretical boycott. 

Furthermore, the activity in Palestine itself is of 
such a degree that it has to be seen to be believed ; it 
is reminiscent of that activity which prevailed during the 
industrial development of the United States; and so 
long as it continues—and there is every indication 
that given no undue hindrance, it will—there must 
inevitably be, for many years to come, very valuable 
openings for trade in machinery, equipment, &c. 

The sentiment in Palestine is to buy Palestine go@ls 
if they are available and, if not, to buy British, and 
we are all convinced that if this sentiment were ade- 
quately exploited by British traders, we should be 
enjoying a far greater percentage of the trade of that 
Mandated Territory than we do to-day. 

Yours faithfully, 
(Sgd.) BaRnEeTT JANNER, 
H. A. Procrer, 








W. F. Srrickianp, 
Cc. H. SuMMERSBY. 
House of Commons, 
June 21, 1934. 
Woritp Tix ConsumptTion.—The June Bulletin of 


The Hague office of the International Tin Research and 
Development Council shows that the world consumption 
of tin for the year ending April 30, 1934, was 129,700 tons 
or 30 per cent. higher than for the preceding year when 
consumption was 99,621 tons. It is noteworthy that the 
increased demand is widely distributed. The consumption 
of the metal in the United Kingdom increased from 
17,478 tons in 1933 to 20,563 tons in 1934, and in the 
United States from 37,090 tons to 58,352 tons. 


Test Run or Locomotive “ Cock o’ THe Norra.” 
A test was carried out on the locomotive ‘‘ Cock o’ the 
North,” to which we refer elsewhere in this issue, on 
June 19. The load comprised 649 tons and was made 
up of 19 bogie coaches, including a dynamometer car, 
and the test was made between King’s Cross and Gran- 
tham, and on to Barkston, where the engine and dyna- 
mometer car were turned. On the down journey, 
Potter’s Bar was passed in 17 minutes 40 seconds at 
a speed of 50 m.p.h. On the heavily-graded line up to 
Stoke Tunnel the engine put up an excellent performance 
and passed the summit at 57 m.p.h. During a portion 
of this run, a drawbar horsepower of 2,090 was registered. 
In spite of a slowing down due to the relaying of per- 
manent way at Yaxley, and a stop of 2 minutes 25 seconds 
at Peterborough, the distance of 109 miles 54 chains 
between King’s Cross and Barkston was covered in 
122 minutes 26 seconds. The return journey, including a 
stop at Peterborough, was made in 122 minutes 5 seconds. 


BriTIsH STANDARD SPECIFICATIONS FOR STRUCTURAL 
Sree, anp Roorine TrLes.—Two specifications relating 
to structural steel have recentl yen issued by the 
British Standards Institution. he first, No. 4A-1934, 
constitutes revised lists of dimensions and properties of 
British Standard equal angles, unequal angles, and tee 
bars for structural purposes. This is the second revision 
of these sections which has taken place since their 
original issue in July, 1904, the first revision having 
been published in April, 1924. The second specification, 
No. 548-1934, relates to high-tensile structural steel 
for bridges and general building construction, and 

rovides for material having a tensile breaking strength 

tween the limits of 37 tons and 43 tons per square inch. 
A specification, designated No. 550-1934, and dealing 
with concrete interlocking roofing tiles, has also been 
issued. ‘This is complementary to specification No. 
493-1932 for concrete plain tiles. Copies of these 
specifications may be obtained from the Publications 

partment of the Institution, 28, Victoria-street, 
London, 8.W.1, price 2s. 2d. each, post free. 
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LABOUR NOTES. 


REPRESENTATIVES of the shipyard trade unions 
submitted their case for a reduction of working hours 
to 40 per week “without decreased wages” at a 
conference in Edinburgh on Wednesday, with repre- 
sentatives of the Shipbuilding Employers’ Federation. 
Mr. W. Sherwood, National Industrial Officer of the 
General and Municipal Workers, and Vice-President of 
the Federation of Engineering Shipbuilding 
Trades, was the principal speaker on the men’s side. A 
statement circulated on behalf of the men stated that 
the claim of the unions was not based on the assumption 
that the 47 hours’ week was the chief cause of unem- 
ployment or that the institution of the 40 hours’ week 
would completely eliminate unemployment. It was 
the broad social ground that industrial 
technique and productivity had progressed with great 
rapidity and had now reached such a point that a 
shorter working week, without decreased wages, was 
urgently necessary. If that step were not taken, the 
unions believed that the industry would get more 
than ever out of balance, unemployment would be 
intensified, and the conditions of the workers would 
far unfavourable than was justified. The 
proposal was not based upon sentiment but upon 
and hard economic fact. 


and 


based on 


be more 


common sen 


It was claimed in the statement that the introduction 
of the 40 hours’ week would absorb into employment 
in the shipbuilding and ship-repairingindustry altogether 
13,700 men. In marine engineering, it would absorb 
5,000. The total purchasing power of these 18,700 
men would be, it was estimated, in the neighbourhood 
of 1,600,0001. a year, and there would be a saving in 
the Unemployment Insurance Fund (at the average of 
25a, per week per man) of 243,000. a year. The 
unemployment and short time which existed in the 
industry were undermining the position of the workers 
ingtwo ways. In the first place, there was the long 
drawn-out suffering imposed upon those affected by 
the grave deterioration in their standard of life and 
by “the terrible psychological result ’’ of long con- 
tinued unemployment. In the second place, 
unemployment and short time meant a loss of earnings, 
up by the meagre 
unemployment benefit received. Moreover, the great 
in aggregate purchasing power was reflected, 
directly or indirectly, in a falling off of the demand 
for the products of the shipbuilding industry. 


which was not, of course, made 


loss 


“ Finally,” the statement proceeded, “ we now come 
to the main, if not the only, objection which is raised 
to our proposal, namely, the increase in costs of 
production which would result from the adoption of 
a 40 hours’ week without reduction in pay. Some very 
exaggerated statements are made on this matter. 
It is sometimes asserted, for instance, that the result 
would be a 20 per cent. increase in production costs. 
This statement is very wide of the mark. In the first 
place, there is no reason why the change to a 40 hours’ 
week in shipbuilding should affect any part of the cost 
of production other than wages. Materials would cost 
the same, overhead charges should not be affected if 
the new working periods are carefully arranged, and, 
in view of the present excess capacity, it is clear that 
no additional berths or plant would be needed. Wage 
cost then would be the only item to be increased, and 
this is on the assumption . that output per head 
would remain unchanged. The increase in total costs 
would be under 6 per cent.” 


The Draft Convention for a 40 hours’ working week 
failed to secure adoption at last week's International 
Labour Conference, ard was referred back to the 
Governing Body with a request to put it on the agenda 
for next year’s meeting. According to the Treaty of 
Versailles, ‘* the voting is void unless the total number 
of votes cast is equal to half the number of the delegates 
attending the conference.” When the Draft Conven- 
tion, as amended by the committee to which it had 
been referred, came to be voted on, all the employers’ 
delegates except the Italian, abstained, and so did the 
majority of Government delegates. The result was 
that although the amended Draft was approved, all 
the workers’ delegates voting for it, the total vote was 
below the Treaty requirement. Out of 144 delegates 
only 52 voted. The abstention of most of the employers’ 
delegates was not surprising, as they had refused to 
serve on the committee appointed to examine the 
Draft, but that of the Government delegates was 
unexpected as the majority had signified their 
approval of the proposals at the earlier plenary sitting 
of the conference. Their change of mind was due to 
the fact that the Draft as revised by the committee 
was a different Convention from the Draft referred to it. 


For example, the original text of clause 3 of Article 1 
“The competent authority in each 


was as follows: 


| 
country may exempt from the application of this | the Governing Body is hereby authorised to arrange 
Convention—(a) Persons employed in undertakings | with the Government of the United States any ques- 
in which not more than six persons are employed. | tions arising out of its membership, including the 


(6) Persons employed in undertakings in which only | question of its financial contribution.” After the 
members of the employer’s family are employed. | resolution had been unanimously adopted, the five 
(c) Persons occupying a position of supervision or | American observers, who had been waiting in the 


management who do not ordinarily perform manual | wings, entered the Conference hall and were greeted 











work. (d) Persons employed in a confidential capa- | with prolonged applause. 

city.” As amended by the committee, this was how — 

i s “The ec te é ity i ac . y eins ° ° on 

ase The competent authority in each country Writing in the June issue of The Record, the organ 


may exempt from the application of this convention 
(a) Persons occupying high managerial positions. 
(b) Persons employed in capacities of an exceptionally 
confidential character provided that persons in 
charge of furnaces, boilers, or electric power stations 
shall not be exempted in virtue of this paragraph.” 


of the Transport and General Workers’ Union, Mr. 
Bevin declares that the recent trouble at Hay’s 
Wharf, London, indicates the “‘ necessity for absolute 
discipline in the Movement.” ‘“‘The men,” he says, 
‘cannot afford to listen to those who advise unofficial 
and unauthorised action. These advisers are very 
often agents provocateurs for somebody; they are 
very seldom genuine and are never present at the 
settlement. They engineer a strike, but they never 
take any responsibility for clearing up the difficulty 
they have created. They get the men out and then 
}stand back and hurl epithets at the leaders or the 
lexecutive. If they, themselves, are likely to suffer, 
| they are the first to cringe for their jobs again. Our 
;members should always beware of those who advise 
| unofficial strike action. The union will never refuse 
to authorise strike action if it is necessary, but the 
| machine of the union should be allowed to work. We 
}cannot repeat too often that it is no use shouting 
that the union will not work after you have thrown, 
as it were, a spanner in the machine.” 


Alluding to the Draft Convention, in the course of 
his speech in the House of Commons on the Vote for the 
Ministry of Labour, Sir Henry Betterton said that | 
there was nothing in it which safeguarded wages. 
What it meant was that the regulation of wages 
was to be wholly unprotected, while the regulation 
of hours was to be made uniform and static. If, for 
example, hours in the building industry were reduced 
to 40 the cost of working-class houses would go up, 
and the burden of rent on wage-earners would be 
aggravated. Nor would the proposal be a helpful 
contribution towards the problem of slum clearance. 
If hours in the railway industry were reduced to 40, 
the cost of transport would go up, and that would 
place an intolerable burden on industry, so that there | 
would a decrease in the volume of traffic and| 4 Report by the Ministry of Labour on Collective 
unemployment among railwaymen. This was a high Agreements between Employers and Workpeople in 
wage country, and if a statutory reduction of hours | the Mining and Quarrying Industries, the Engineering, 
were imposed, with the same earnings maintained, | Shipbuilding, Iron and Steel and Other Metal Industries, 
the country which paid the highest wage rates would | and the Building, Woodworking and Allied Industries, 
be the most affected and would be put at a com-| has been published by H.M. Stationery Office. In a 
petitive disadvantage. The proposal was all in favour | general introduction, the principal provisions of the 
of the low wage countries, and he was not prepared to | agreements are briefly reviewed, with special reference 
assent to an additional advantage for them over the | to the diverse methods adopted in different industries 
substantial ones which they now enjoyed. |}in dealing with questions as to rates of wages, hours of 

- |labour, the procedure for the avoidance of disputes 
| between employers and workpeople, &c. The main 
| part of the Report, however, is devoted to a descriptive 
| analysis, industry by industry, of the details of the 
| collective agreements (or analogous arrangements) in 
| operation, under a wide variety of headings, including 
the following :—Wages including time rates of wages, 
piece-work prices, and other systems of payment by 

The following announcement was issued last week by | results; procedure for effecting changes in rates of 

British Drug Houses, Limited, London :—“ It has | wages including sliding scale arrangements based on 
been decided to make experimentally during the summer |changes in cost of living or on selling prices of the 
months a reduction of working hours from 48 to 44 per | products of the industry, or on the proceeds of the 
week, without alteration of the weekly rates of pay.|industry; methods of settling differences arising 
The experiment will operate until September 8. It | between employers and workpeople, and provisions for 
is hoped that this reduction will result in benefit to | avoiding disputes, including conciliation and arbitration 
the employees without involving loss to the company. | procedure ; regulation of hours of labour, including the 
It must be clearly understood that the reduction is | arrangements for and conditions of overtime work ; 
experimental and is for the present summer only. | apprenticeship conditions. 
Whether it can be repeated in any subsequent year | 
will be a matter for further consideration and to be 
decided by the management in the light of the experi- 
ence gained and of the circumstances as then existing. 
This experiment does not apply to the office staff or | 
those others whose normal working hours are fewer 
than 48 per week.” 





be 





The annual conference of the National Federation 
of Building Trade Operatives adopted a resolution 
instructing the Emergency Committee to secure a 
40-hours’ working week with no decrease in wages, 
the reduced hours to be worked in five days. 


Information is also given as to the conditions laid 
down by the agreements on a variety of other matters, 
such as the period of notice required to terminate 
employment, the provision of tools, mess-rooms and 
accommodation, extra payment for dirty or dangerous 
work, restriction of female labour, the arrangements 
for the enforcement of the agreements, the position of 
non-union workers and of non-associated employers in 
relation to the agreements, and other aspects of indus- 
trial relations so far as dealt with in the agreements. 
Numerous extracts from the principal agreements, 
giving the actual terms of their main provisions, are 
included. 


Mr. J. C. Little has been re-elected president of the 
Amalgamated Engineering Union on the first ballot. 
He polled 27,652 votes as against 9,204 cast for Mr. J. 
Tanner, of London, and 4,679 cast for Mr. C. Hoyle, of 
Liverpool. Mr. C. A. Bamford, who has been assistant 
general secretary in charge of the State Health Insur- 
ance Department since 1916, has been re-elected to that 
office with a clear majority of 8,883 votes over eight 


opponents Industrial News, an organ of the Trade Union Con- 


gress General Council, states that a manifesto issued 
by the British Pottery Manufacturers’ Federation and 
signed on behalf of nearly 140 firms, contains the 
following: ‘* We, the undersigned, being members of 
the above Federation, desire to urge all operatives to 
become members of the National Society of Pottery 
Workers, or other unions affiliated to the National 
Council for the Pottery Industry. By our own member- 
ship of the British Pottery Manufacturers’ Federation, 
| we show our belief in co-operation. We are convinced 
that it is essential to the well-being of all engaged in 
the industry that both employers and operatives should 


The League correspondent of The Times, writing 
on Friday last, said that basing its action on| 
the resolution adopted by the United States Congress 
the previous week, the International Labour Conference 
passed a resolution inviting the United States to become 
a member of the International Labour Organisation. 
The Congress resolution was communicated to the 
morning session of the Conference by a letter from Mr. 
Prentiss Gilbert, United States Consul at Geneva, 
handed in by Mr. Elmer F. Andrews, United States 
Government observer at the Conference, who said that | be in their respective organisations.” 
he understood that the United States Government | 
would be disposed to consider favourably an invitation 
to accept membership of the Organisation. 


Addressing the annual conference of the Incor- 
porated Sales Managers’ Association, Sir Francis Joseph 
said that Trade Unionism was a justifiable growth, 
but individualism had made it difficult to get all the 
workers in particular industries into the unions. “ We, 
who run big business, must help the unions,” he 
declared, “to get all in our industry to join their 
union.” 


The resolution extending the invitation made it 
clear that acceptance by the United States would not 
involve any obligations under the Covenant of the 
League of Nations, and added :—** In the event of the 
Government of the United States accepting membership, 
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MARINE-TYPE DE-AERATING 


CONSTRUCTED BY MESSRS. 

















Fie. 1. 


MARINE-TYPE DE-AERATING FEED- 
WATER HEATER. 


THE corrosive effects of free air in feed water has 
been successfully countered in large land installations, 
by means of de-aerators, for some time, but the problem 
has not received so much attention in connection with 
marine machinery. Owing, however, to the generally 
ncreased working pressures following the introduction 
of water-tube boilers, turbines, &c., and the use of 
steel-tube economisers on board ship, oxygen corrosion 
has become more evident. Messrs. Cochrane Corpora- 
tion, Philadelphia, U.S.A., have, therefore, developed 
a form of de-aerating feed-water heater for marine use, 
in which the usual trays are superseded by multiple 
sprays in order to avoid the otherwise unavoidable 
falling off of efficiency due to the movement of the 
vessel. This heater is shown in the accompanying 
illustrations, Figs. 1 and 2. The photograph repro- 
duced in Fig. 1 is of a heater having a capacity of 
30,000 Ib. per hour. The heater is installed on a Diesel- 
engined ship, to deal with the feed water supplied to 
two boilers providing steam for auxiliaries, heating, 
and so forth. One of the boilers is fired by the exhaust 
gases from the main engines when the vessel is at sea, 
and the other is fired with oil when it is in harbour or 
dock. 

The internal construction is seen in Fig. 2. The 
feed water enters at A and first passes through a 
condenser B, the function of which will be referred to 
later. It then passes down the tube C into the nozzle 
i. This nozzle is held on a seat at the end of the tube 
by a spring device, and its lower edge forms a seat for 
the valve or cap D. The lower valve is loaded by the 
weighted lever shown. The nozzle is so proportioned 
and loaded that, whatever volume of water is being 
passed, the two circular sprays through the peripheral 
edges are approximately equal and are discharged at 
divergent conical angles, one not interfering with the 
other. The sprays are confined within the fixed drum 
F. This has a conical bottom and is divided into 
compartments by a number of radial vanes, the object 
of which is to ensure equal distribution of the water 
flowing over the edge of the opening at the bottom of 
the cone. There would otherwise be a tendency for 


COCHRANE CORPORATION, 





FEED-WATER HEATER. 


PHILADELPHIA, U.S.A. 


Fig.2. 
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the water to flow out at one side only when the heater 
was inclined, due to the motion of the vessel. 

The falling water from the drum strikes the conical 
top of the steam valve G, and is diverted in a conical 
sheet at right angles to a conical sheet of steam issuing 
from the valve in an upwards direction. The water is 
atomised and de-aerated by the steam spray, and 
eventually falls to the lower part of the heater casing. 
The gases released from the water in the steam-atomising 
spray, together with the bulk of the steam, pass 
upward through the annular space between the drum 
and the casing and are then deflected downwards 
on to the two sprays issuing from the nozzle. The 
interior of the drum is therefore the heating chamber, 
and the greater part of the steam is condensed in the 
sprays. The non-condensible gases, together with a 
certain percentage of water vapour, are drawn off 
through the pipe H to the condenser, in which cooling 
and condensation is effected by means of the entering 
feed water. When the heater operates at a pressure 
greater than that of the atmosphere the gases escape 
directly from the condenser through an automatic 
valve I, but when operating under vacuum they are 
evacuated by an air pump or a steam-operated ejector. 
The condensed vapour drains to the bottom of the 
heater casing through the pipe J. The spraying steam 
enters at K. The steam valve is spring-loaded, being 
held down on its seat when no steam is flowing by 
an adjustable spring outside the casing. There is 
thus no possibility of water entering the steam pipe. 
The main function of the loading spring is, however, 
to ensure a constant steam-discharge velocity, so that 
the water is uniformly atomised when the heater is 
working at different rates. A drop in pressure of 
1 lb. per square inch has been found sufficient to 
ensure effective atomisation. The movement of the 
valve is steadied by a dashpot chamber above the 
guide vanes. 

The heated and de-aerated water collects in the 
bottom of the casing, from which it is withdrawn 
by the feed pump from the opening L. The opening 
is provided with a projecting perforated cover, the 
holes in which are situated some height above the 
casing bottom in order to be clear of any scale or 
sediment which may accumulate there. The pump 
speed is generally controlled by the action of a large 
drum float, which is carried on double hinges and is 
so proportioned and situated relative to the casing that 


a flange below the steam inlet, so that it can be mounted 
on a closed hot-well or surge tank such as is commonly 
used to compensate for the variable water content of the 
boiler, engine and condenser steam and water 
system. 


THE MANUFACTURE OF FULL- 


FINISHED STEEL SHEETS.* 
By Eric R. Morr, B.So. 
| (Concluded from page 692.) 

Cold-Rolling Mills.—Where large outputs are required, 
| between two and five 4-high stands are placed in tandem 
| and the strip is rolled continuously. Fig. 6, on page 742, 
| shows a four-stand tandem offour-high cold-rolling mills. 
| The difference in the number of stands arises from the 
| different ideas held by operators as to what constitutes 

the best practice; in the early days it might have 
been due to lack of knowledge of the capabilities of the 
4-high mill. It is, however, possible to reduce steel 
as much as 80 per cent. in three passes, and the three- 
| stand tandem has been adopted by a number of 
| operators. If the total reduction only is considered, 
|any stands in excess of three would seem to be re- 
|dundant, because the material would in any case 
|require heat treatment after a reduction of about 
80 per cent. The largest cold mill was a two-stand 
| tandem of 4-high rolls, 20} in. and 52 in. by 72 in., 
owned by the Otis Steel Company, but two 84-in. mills 
| have since been installed at the Gary plant of the 
| Illinois Steel Company. 

Great strides have been made in the design of these 
| mills and of their auxiliary mechanical and electrical 
| equipment during the past few years, making possible 

high outputs combined with a degree of surface finish 

| previously unknown. Electrical screwdown gear, 
|tension reelers and automatic gauging devices are 
| among the more important, while the manufacture of 
rolls to make these large reductions without fracture 
or marking must not be overlooked. Mention must 
| also be made of the improvement in design and manu- 
facture of roller bearings, since these have played an 
| outstanding part in the evolution of the backed-up 
mill. The importance of correct alignment in these 
mills is evident, and it is only possible to maintain this 
by eliminating friction and the consequent wear of 
bearings. Babbitt-metal or bronze bearings would be 
rather unsuitable on account of the generation of heat 
by friction—affecting the roll contour—and the wear 
and distortion that would take place, which undesirable 
features do not exist in the roller bearing. Another 
advantage accruing from the use of this type of bearing 
is the decrease in power consumption. 

After hot-rolling, the band is uncoiled and fed into 
a continuous pickler consisting of a number of tanks 
in line containing acid solution and water. Since 
these tanks are of considerable length, coils are joined 
together by a spot welder or a mechanical stitching 
device, forming one long continuous strip. When 
pickled, the strip passes through a scrubber and drier 
to a shears which removes the joint between the two 
coils, through a roller leveller to an oiling machine and, 
finally, is recoiled for transfer to the tandem mill. 

The mill is run at a low speed while the strip is 
‘threaded ” into the stands and on to the tension 
coiler situated at the delivery end. It may be of 
interest to describe briefly the operation of these 
tension coilers. First the strip is entered into the slot 
in the collapsible reel drum. When working with 
wide, stiff strip, reel guide machines help considerably 
in preventing waste of time, which can be appreciable 
on account of the difficulty of man-handling a heavy 
piece. The drum is then revolved and the reel guide 
withdraws automatically. The amount of tension 
is regulated by the operative, while slippage—that is, 
reduction in speed to compensate for the increasing 
diameter of the drum plus the strip building up on it 
— is automatically effected by a mechanical or electrical 
device which ensures the maintenance of the correct 
amount of tension during the rolling operation. For 
heavy-duty coilers, slippage is usually electrical. 
When the strip is fully wound on to the coiler it is 
removed by a mechanical stripper. 

The question of tension is of great importance. 
Forward tension on the strip ‘“‘ helps the rolls along ”’ 
by reducing the pressure between the strip and the 
rolls. Back tension is also a help in this respect, and 
a combination of the two is usually employed. The 
amount of forward tension should not approach the 
elastic limit, as breakage of material and waviness— 
both due to gauge inequalities—may result. On the 
other hand, too little tension will give a wrinkled 
product. It is not necessary that the back tension 
be of the same magnitude as the forward tension 
applied, but equality will aid the small work rolls to 
resist lateral deflection. 

General practice on a three-stand tandem mill 














surging is minimised. As will be seen in Fig. 1, a 
large hinged door gives access to the interior of the | 
heater, and water gauges and thermometers are fitted | 
at appropriate points. The heater is also made with 








* Paper read before the Iron and Steel Institute, on 
Friday, June 1, 1934. Abridged. 
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would be to make an approximately 50 per cent. 
reduction on the first stand, while the steel is still 
ductile, and to share the remainder between the second 
Some 
operators maintain that the total reduction should 
not exceed 65 per cent. between heat treatments, but 
the process practised at some of the largest plants 
calls for reductions that might be as high as 75 per 
intermediate annealing. The output 
on a three-stand tandem mill would be from 15 tons 


and third stands, but not necessarily equally. 


cent. without 


to 25 tons per hour, depending on the specification. 


A large cold mill quite recently installed was intended 
to roll sheet for motor-vehicle bodies from 0-134 in. 
It was 
found in practice that this could not be done on some 


in two passes—total reduction, 724 per cent. 
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Orders, and the material was frequently passed twice 
through the stands to reach the finished gauge. This, 
however, was due to the quality of the hot strip, and 
not to the incapacity of the mill to make the actual 
reduction, Another strip-maker maintained that, for 
high-grade stock, the total reduction should not 
exceed 65 per cent. at one rolling. Others state that 
the cold reduction should become heavier as the depth 
of draw for which the material is intended becomes 
greater; in other words, the deeper the draw for the 
same gauge, the heavier should be the hot-mill band 
specified. It is also claimed that the stages in which 
the reduction is carried out in the different stands of the 
tandem mill affects the quality of the material. 

This drastic 
renders normalising umnecessary, as a low-tempera 
ture box-anneal produces an almost normalised 
grain structure. Fig. 5, annexed, shows a_ cold- 
rolled annealed strip, the cold reduction of which 
was about 75 per cent., and the annealing tem- 
perature 1,200 deg. F. Some doubt exists as to 
the comvlete shattering of the hot-mill structure by 
this drastic cold-work, although this might not be 
in accordance with the generally accepted theories on 
the subject Experimental results indicate that an 
absolute grain refinement does not always take place, 
and that large grain-size in the original hot-rolled band 
may “ carry through " to some extent. It has also 
been the experience that if carbides are large in the 
hot-rolled band they will result in a somewhat “ stringy” 
carbide condition in the annealed product. It becomes 
apparent, therefore, that, for extra-special deep-drawing 
atock, the hot-mill band must have a microstructure of 
small, uniform ferrite grains with fine, evenly-dispersed 
carbides. It is impracticable to endeavour to obtain 
this structure by annealing hot-mill bands which have 
large grains, as complete recrystallisation does not take 
place below 1,700 deg. F. (927 deg. C.) and the slow 
cooling woould give too large a grain-size. Several 


mills have installed normalisers to deal with the highest 
grades. 


| of 





. . } 
deformation of the crystal structure 
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It must be remembered that pickled, cold-rolled | steel manufacturers installed four-high tandem mills 
strip has a very highly polished surface with a decided | for rolling strip continuously, it is everywhere being 
| tendency towards sticking in the annealing operation. 
|In the United States charge weights may 
| as 25 tons of sheets, which is considerably in excess of ) 
practice in Great Britain, and there is a real danger | capacity of the mills. For this reason there has been 
a pronounced tendency during the past year or two 
towards the Steckel mill and the reversing four-high 
mill. The reversing four-high cold mill has power reels 
| condition and must be rewound more loosely before heat | on either side, but differs from the Steckel mill in that 
| it employs larger-diameter work rolls, which are driven. 
This single-stand mill is capable of rolling at a speed of 
300 ft. per minute to 800 ft. per minute, on account of 
| the new developments in heat control, and can produce 
| A trouble sometimes encountered in the annealing of | 10 tons to 16 tons of 18-gauge material, 36 in. wide, 


treatment. 





Fie. 6. 


’ sticking if too high a temperature is used or if the 
time is too long. Cold-rolled bands as delivered by the 
tension coiler are too tightly wound for annealing in that 


A safe maximum temperature for pickled, 
cold-rolled sheet charges would be 1,200 deg. F. (650 deg. 
C.) which might safely be increased to 1,350 deg. F. 

|(729 deg. C.) in the case of pickled, cold-rolled coils. 
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| conceded that there do exist serious disadvantages t: 


be as high |the system, particularly when orders are for limited 
quantities only and it is not possible to utilise the full 
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strip is localised grain-growth. When the strip is 
uncoiled and coiled it becomes, say, “ creased,” owing 
to its being bent cold. Annealing may then cause 
grain-growth along the line of the “coil breaks ”- 
which are in reality slightly cold-worked areas and 
therefore possible critically strained—with possible 
ill-effects if the subsequent drawing or stamping is 
made along this line. 

A great deal has been heard of the large percentage 
of seconds and wasters turned out by strip mills and 
of their inability to roll material of uniform gauge, 
but while these stories might have been true of the 
earlier mills, it is also true that, as experience was 
gained in the operation of wide mills, practice was 
improved, and some remarkable results obtained. 
Motor-vehicle body sheets are being produced by strip 
mills, ready for despatch, at a cost of less than SI. 10s. 
per ton. 

However, despite the celerity with which American 





38-In. Stecket CoLtp-Rotiine MILL. 


per hour. Hot strip with a thickness of 0-187 in, has 
been reduced to 0-007 in. in 42-in. widths without 


| intermediate annealing, while mills have been designed 


to roll from 0-187 in. to 0-0109 in. in six passes at the 
rate of 8 tons per hour. 

The Steckel mill is a four-high stand in which the 
work rolls are not driven. A general view of a Steckel 
cold-rolling mill is shown in Fig. 7, above, while 


|a diagram of the operation of the mill is given in 


Fig. 8, where A are the working rolls, B the backing-uy 
rolls, C the cooling drums, D the power reels, E the 
strip, and F the screw-down gear. The path of the 
strip from the loaded power reel-via the first cooling 
drum to the work rolls, and thence over the second 
cooling drum to the empty power reel, is shown in 
Fig. 8. When the strip has been transferred from one 
drum to the other, the mill is reversed and reduction 
| proceeds in the opposite direction. The plant shown 


lin Fig. 7 is a 38-in. Steckel cold-rolling mill having 
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34-in. diameter backing-up rolls and 5}-in. diameter 
working rolls. 

The mill is fitted with anti-friction bearings through- 
out, with the exception of the work rolls, which run in 
babbitt bearings provided with flood lubrication. The 
babbitt bearings are required to take only the pressure 
due to the strip pull, ball bearings taking care of any 
end thrust that may result from wear or slight mis- 
alignment of the work rolls. The backing-up rolls are 
made of alloy steel of high hardness, and the work 


rolls of high-speed tool steel; their combined deflection | 


is almost negligible. In this mill the size of the work 
roll is determined by the deflection due to the strip 
pull, and not, as in the case of driven mills, by the 
size of the roll neck required to transmit the torque 
necessary for a given reduction. It thus becomes a 
comparatively simple matter to keep the deflection at 
a low figure, owing to the low rolling pressures involved ; 


in making 10 per cent. reductions on low-carbon steel, | 
using 2}-in. diameter work rolls, rolling pressures of | 


5,000 lb. per inch of width have been observed. The 
small work rolls have, of course, a greater capacity for 
ironing out irregularities in gauge than have rolls of 
larger diameter. 

For the larger mills the power reels are mounted on 
external bearings with a shaft extension for driving 
the reel, and are equipped with brakes to allow of the 
application of any amount of back tension to the strip. 
The drive is by electric motor with Ward—Leonard 
control, by means of which the strip speed may be 
varied from a very low figure to about 1,600 ft. per 
minute. The normal rolling speed is between 1,000 ft. 
and 1,400 ft. per minute, the reductions being 15 per 
cent. to 20 per cent. per pass. 

It is claimed that the gauge variation over the 
whole coil does not exceed 24 per cent., that is, less 
than 0-001 in. on No, 20-gauge stock. In addition, 
the strip has a very high surface finish and has excellent 
drawing properties after box-annealing. When rolling 
an 8,500-lb. coil, the waste is estimated at about 
4 per cent. The same length of end crop is taken 
no matter what coil weight is being rolled, so that the 
percentage of scrap becomes lower as the coil weight 
is increased, while the production is also increased. 
On this size of coil the production is estimated at about 
2-5 tons per hour per foot of width when rolling from 
0-109 in. to 0-037 in. The loss due to wasters and 
seconds is said to be 50 per cent. of that in regular 
sheet-mill practice. To the author’s knowledge, the 
largest mill in operation to date is the 38-in. mill at 
Weirton, which is engaged wholly on tin-plate gauges, 
but larger installations are anticipated. There seems 
to be scarcely any limit as regards width, as the opera- 
tion of, and results given by, the mills rolling 6-in. 
and 36-in. wide material are almost identical. 

X-ray patterns are given to support the claim that 
the material is more easily reconditioned by heat 
treatment than is tandem-rolled strip, as well as being 
capable of extreme reductions with little or no annealing. 
Actually, Steckel-rolled material does not readily 
fracture when bent across the grain, but does so when 
bent flat upon itself with the grain; apart from this 
there is very little, if any, difference between Steckel- 
rolled and tandem-rolled strip. It will be understood, 
of course, that a low-temperature box anneal only is 
necessary to produce an almost normalised structure. 








COMBUSTION IN A PETROL 
ENGINE. 


By B. Liroyp-Evans, M.Sc., M.I.Mech.E., and 8. 8S. 
Warts, B.Sc. 

CONSEQUENT to the investigation of the flame 
temperatures in a petrol engine by means. of the 
spectral line reversal method, which was described in 
a paper before the Physical Society* and abstracted 
in ENGINEERING (page 362 ante), the authors have 
attempted to analyse the conditions controlling com- 
bustion. The measurements themselves give the 
final term in the gas equation P V = W KT, for the 
first time with some degree of accuracy, when applied 
to the mixture in an engine cylinder, during the period 
when all valves are closed, and a definite weight of 
charge is present. 

Bulletin 262 of the University of Illinois, noticed in 
the issue of ENGINEERING (page 623 ante) describes a 
similar series of experiments carried out by Messrs. 
A. E. Hershey and R. F. Paton on a commercial petrol 
engine using a compression ratio of 3-86: 1, the bore 
and stroke being 3} in. and 5 in. respectively, the 
method used differing only in detail from that referred 
to above. Unfortunately the writers of the present 
note have not yet been able to make a complete analysis 
f these results as the American authors have only 
included one curve of the pressure changes, and also 
the ratio of connecting rod to crank length is not stated. 
\ssuming this to be 3}: 1, the table contains values 





* Proc. Phys. Soc., vol. xlvi, part 3, No, 254. 


of P V/T which are calculated from the results shown | hoe the —— have only recorded a - 
on their . | 2, eg. C. with a compression ratio of 5-16: |. 

These = together with two from a series of | These results are obtained of course, on engines of 
such tests conducted at University College, London, | somewhat different dimensions. 
are plotted in the accompanying diagram on a crank | 
| angle base. 

The quantity P V/T = WR, derived from the gas 
equation, where P is the pressure at any point in the STEEL. 
cycle, V the volume, and T the absolute temperature,| Ty second report of the Corrosion Committee to 
should not vary except by a small percentage due to the Iron and Steel Industrial Research Council, was 
molecular contraction following dissociation, pro-| presented at the annual meeting of the Iron and Steel 
vided that T is the mean temperature of the charge. | Institute, on Friday, June 1. The Committee, which 
The pressure obtained from the indicator diagram is | is engaged mainly on the study of the corrosion of 
an average value, so long as detonation is not occurring ; | ordinary steels as affected by variations in composi- 
the temperatures, however, only refer to a par-| tion, by methods of manufacture, and by conditions of 
ticular region in the cylinder, and the ratio has relative | use, is a joint committee of the Iron and Steel Institute 
| significance only. Any variation can only be accounted |and the National Federation of Iron and Steel Manu- 
for by large temperature differences throughout the | facturers (now the British Iron and Steel Federation). 

As the report occupies 300 pages, and includes 91 tables 
T } | and 1365 illustrations, we are only able to give a brief 
| summary of the ground covered. 
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re a The present report, like its predecessor, is divided 
3 | | into a number of sections, the first of which is an 
a | |introduction. The second section deals with the 
zt 7 we) eee “— | progress of the Committee’s field tests on atmospheric 
3 | / | corrosion, while the third includes a general discussion 
5 x aa | of marine corrosion, with particular reference to ships’ 
= z ] | hulls. The last section deals with laboratory corrosion 
< '/ 4 tests. As regards the main atmospheric corrosion 
0-8! | A 26. Spank itiance 3:86: | tests, no long-period quantitative results are yet 
> | ae S eotaadiatton — ——_ se present eg — vragen yt Bes 
. “IS: qualitative observations in the initial and early stages 

> Eee = c ae “ oe , | of the corrosion process which present several interest- 
Comp" R. 818 R.P.M. ~ |ing features. An additional corrosion station has 

l | ‘ta | | | been set up at Abisko, situated in North Sweden 

4 7 : inside the Polar Circle. The total number of exposure 





‘TD.c. 10 20 30 40 


50 +~«60 : , : 
(4532.) Degrees of Crank Angle a | | stations is thus increased to 14 ;_ the others are at 


| Woolwich, Sheftield, Calshot, Llanwrtyd Wells, Mother- 
charge, clearly showing that combustion is not com- | well, Redcar, Dove Holes Tunnel, Basrah, Khartoum, 
plete, and that flame is still present, in spite of the| Singapore, Apapa and Aro, Nigeria, and Congella, 
turbulence in the cylinder. South Africa. In as-rolled specimens there is no 

The general trend of all the curves has been found | doubt that the resistance of rolling scales to weathering 
to be the same up to about 40 deg. of crank angle. varies from one material to another. These differences 
The figures given in the University of Illinois paper, | are undoubtedly due either to physical differences in 
however, do not go beyond 50 deg. of crank angle, as | the nature of the rolling process or to chemical differ- 
measured from T.D.C. 


It is of interest to note that | ences in the composition of the basis metal, and the 
when, as in our experiments, the curves are continued | results so far obtained suggest that for materials of 
to 70 deg. or 80 deg. after T.D.C. a further rise is seen | the same type, differences in rolling procedure may be 
more important than slight differences in composition, 
at least in the early stages of corrosion. The results 











| | 

Crank Volume V presmaene Ps Temp. T | 1.3, py,p.+| also indicate that the losses in weight of mild-steel 
Angle. (cub. in.). | oa. ), |(deg.F.abs,)} *” "| specimens, on weathering for a short period, are less 
be } « | when they are finished at a reduced rolling temperature 
re get bight . x |than at a normal rolling temperature. The results 
3 m ean ti are. | one <_ Hh | also point to the conclusion that the loss in weight of 
20 ..| 16-16 | 162 | 4.470 1:05 mild steel, on weathering for short periods, is reduced 

30-2 ..| 18-01 152 4,375 1-128 by small copper additions. 
2 a os. a7 ins ned .< The most striking observation, however, is the pro- 
; ag IF , | , nounced difference in the behaviour of the scales, on 














the ingot-iron specimens finished above and below the 
critical range, respectively, the latter of which has 
invariably been observed to weather off with great 


* 1-8 PV/T corresponds to the writers’ values which are 
expressed in deg. C, abs. 




































to occur. The exact shape of the curve appears to 
depend on the particular engine conditions, ¢.e., mixture 
strength, spark advance and turbulence. In all cases 
the present writers find that these curves continue to 
rise, for all the fuels tested, including coal gas, aviation 
spirit, and alcohol-petrol mixtures, pointing to pro- 
nounced “ after-burning,” at any rate as far as can be 
followed by this method. 

This deduction is borne out by the fact that tongues 
of flame, as distinct from the general background, 
have been observed visually through the quartz 
window, at as much as 120 deg. after T.D.C., with a 
small engine running at 1,000 r.p.m. 





rapidity, whereas the former is comparatively resistant. 
These observations on the rolling scales of mild steel 
and ingot iron appear at first sight to be contradictory. 
There is, however, an essential difference in the rolling 
procedure adopted in the case of steel and iron speci- 
mens, respectively, which may account for the differ- 
ence in the behaviour of the rolling scales. In, the 
case of polished, sand-blasted, and machined speci- 
mens, so far as the appearance of rust is a criterion of 
corrosion, it may be stated that the Swedish irons are 
less affected in the earliest stages of corrosion than 
the other materials, Further, there is some indication 
that wrought irons are slightly less affected than mild 











The present writers were also interested in the use| steels. In the case of polished specimens, Swedish 
of a tungsten strip filament lamp arranged to give| iron appears to lose its reflectivity less rapidly than 
practically “ black-body ” radiation by Messrs. Hershey | the other materials. Moreover, the rate of loss of 
and Paton, as this obviated the need for a correction | reflectivity is reduced by small copper additions ; 
due to reversal being effected on the yellow sodium| specimens of copper-bearing steels have frequently 
line, whereas the temperature of the source was | been observed to retain more reflectivity than specimens 
standardised by means of a pyrometer working in the | of copper-free steels. 
red. This can also be overcome by the use of a carbon! There is no notable difference between the behaviour 
are and absorption wedges as already described in| of painted specimens of ordinary and copper-bearing 
ENGINEERING. In the experiments at the University of | mild steels in the same surtace condition. There is 
Illinois it has been found possible to run a complete | no indication, as yet, that specimens on which paint 
test without stopping the engine to clean the quartz | was applied over the unrusted scale have given less 
windows. As any carbon deposit on these windows | satisfactory results than specimens descaled prior to 
has been found to lead to fairly serious errors in the| painting, although there is some indication in reports 
temperature measurements, the present writers adopted | from various stations overseas that such a difference 
the precaution of stopping the engine immediately|may be expected to occur shortly, Tests on the 
spectral reversal was obtained at each point in the| painted stands, which hold the specimens, show that 
cycle, and then measuring the apparent temperature | it is desirable to use a paint of an inhibitive character 
of the arc, as reduced by the neutral wedges, and any | as a priming coat for weathered structural steelwork, 
slight deposit on the quartz windows, Red lead has so far given the best results when applied 

Experiments are now proceeding to determine the | as an undercoat to red oxide, but the mixed-pigment 
effect of compression ratio on the maximum tempera-| paint, containing red oxide and zinc chromate, also 
ture and the rate of burning, It will be noted that the| proved very satisfactory at Calshot. In order to 
highest temperature recorded in the bulletin quoted | facilitate the correlation of the observations made by 
| was 2,187 deg. C., with 3-86:1. compression ratio, | observers overseas on the specimens in their charge, 
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efforts have been made to standardise the observations 
reported on each of the several types of specimens. 
Standard report forms have, therefore, been drawn up 
and supplied to each observer with an explanatory 
memorandum. 

Prior to commencing an extensive experimental 
study of the subject of marine corrosion and while 
considering plans for this investigation, the Committee 
has devoted considerable time to the collection and 
consideration of existing information and to the ex- 
amination of ships on dry-docking under normal 
service conditions. Accordingly, the published work, 
on the marine corrosion of ferrous metals, of the 
Committee of the Institution of Civil Engineers on the 
Deterioration of Structures in Sea Water and of the 
American Society for Testing Materials has been closely 
studied. Among the ships examined in dry-dock were 
H.M.S. Champion, 8.8. Harlingen and Hardingham and | 
a large liner. Information regarding two old wrought- | 
iron vessels, the S.S. Edina, built of Lowmoor iron in | 
1854 by Messrs. Barclay, Curle and Company, Limited, | 
Glasgow, and the barque Alastor, built in 1875, have | 
also been furnished to the Committee. Among other | 
conclusions, it is stated that if the painting of a ship's | 
hull is carried out efficiently and at sufficiently regular 
intervals, there will be little serious trouble from 
corrosion under normal circumstances. Serious corro- 
sion, however, may occur even with perfectly good 
steel, if a ship is allowed to voyage for some months 
after the paint has been damaged. It is clear that the | 
whole question of the use and corrosion of rivets in | 
ship plates is one that will repay investigation, and the 
Committee hopes to undertake tests on the various 
rivet materials in common use. 

The section on laboratory tests includes a descrip- 
tion of, and results obtained with, an automatic 
apparatus for laboratory corrosion tests by the inter- 
mittent spray method, by Mr. W. A. W. Schroeder ; 
an investigation to determine the value of some 
intermittent-spray laboratory tests by Dr. W. H. 
Hatfield and Mr. H. T. Shirley; an account of com- 
parative laboratory and outdoor corrosion tests on 
ingot iron and various steels in sheet and strip form 
by Mr. H. Sutton; an investigation of the influence 
of non-metallic inclusions on the corrosion of mild 
steels by Dr. C. E. Homer ; a report from the National 
Physical Laboratory on the X-ray examination of the 
rolling scale on mild-steel flats; and accounts of 
corrosion tests on wires by the decrease in breaking- 
load method, and of subsidiary paint tests at Birming- 
ham and Farnborough, by Dr. J. C. Hudson. 











THE INSTITUTION OF GAS 
ENGINEERS. 


(Concluded from page 689.) 
Tus Propvction or Sorry Smoke ess FVEt. 


THe next paper to be taken on the afternoon of 
Tuesday, June 5, was one on “ Recent Experiments 
at the Fuel Research Station upon Production of Solid 
Smokeless Fuel,” by Engineer-Captain J. Fraser Shaw 
and Dr. J. G. King. In the first part of this paper the 
authors dealt with the evolution of a firebrick retort | 
for the production of low-temperature coke. This 
was the subject of a Fuel Research Technical Paper 
with which we dealt in ENGineeRrNo some time ago.* 
The flue temperatures in this retort were high, 1,050 
deg. C. to 1,150 deg. C. at the top, decreasing to about 
700 deg. C. at the foot, but those of the inner surface 
of the brickwork did not rise appreciably above 
700 deg. C. Experiments were described which showed 
that the retort could be made to work satisfac- 
torily on all types and sizes of coal, from non-caking 
nuts to strongly-caking slacks. The best working | 
conditions were obtained with sized medium-caking | 
coals at throughputs of about eight tons per retort | 
per day. It had been estimated that a plant capable | 
of carbonising 250 tons of coal per day could be erected | 
at a capital cost, for the bench of retorts as far as | 
the foul main, of 31,500/., or 8s. 9d. per annual ton | 
of « oal. | 

In the second part of the paper the authors considered | 
the use of Woodall-Duckham chamber ovens for the | 
prodaction of smokeless fiel at medium carbonising | 
temperatures. It was shown that, with flue tempera- | 
tures of 650 deg. C. to 850 dog. C., static charges could | 
be carbonised to give satisfactory smokeless fuel for | 
the domestic open fire. The work involved formed 
the first part of an extended research upon the effect 
of blending of coal and coke breeze upon the nature 
of the smokeless fuel produced. When working with 
a strongly-caking coal and a non-caking coal, the 





blend cokes had their best bulk density, when the | States than in Great Britain. 


proportions were 80 of the former to 20 of the latter | 


much as 40 per cent. of non-caking coal and yet 
produce a satisfactorily strong coke. Test work with 
low-temperature coke breeze as the non-caking element 
in the blend was also carried out. The proportion of 


coke over 1} in., after both shatter and rumbler | 


tests, again increased with dilution, but the propor- 
tions of fines began to increase when between 5 per 
cent. and 10 per cent. of breeze was used, or at a 
much earlier stage than when the blending was with 
non-caking coal. With from 30 per cent. to 40 per 
cent. of breeze, the coke produced was of very large 
size. Later, experiments were made gradually replacing 
the 20 parts of non-caking coal in an 80 to 20 blend, 
by low-temperature coke breeze. The bulk density 
of the coke then decreased slightly owing to the 
lightening effect of the breeze. The amount of large 
coke over 1} in. increased to a maximum and then fell 
off again. This change was found to occur when 
10 parts of the non-caking coal were replaced by 10 
parts of breeze. If the proportion of breeze increased 
beyond this, the friability became marked. Visual 
examination showed that the most uniform smokeless 
fuel was obtained when only small proportions of 
breeze were used to replace non-caking coal. With 
suitable blends the fuel ~roduced was almost as com- 
bustible as that produced in the brick retorts. It 
had the advantage of higher bulk density in the ratio 
of 28 Ib. to 20 Ib. per cubic ft. The time of carbonisa- 
tion of each charge was about 20 hours, so that the 
throughput of one oven was from 2-4 tons to 2-7 tons 
per day. In both sets of investigations the object 
was to obtain a solid smokeless fuel suitable as a 
substitute for household coal from the points of view 
of efficiency and comfort, easily ignited with wood and 
paper, and burning freely in an inexpensive type of 
grate. 


Tue Gas Iypustry tn CANADA AND THE 
UniTep STaTEs. 


When the meetings were resumed on Wednesday 


a discount of 74 per cent. in the winter months, and 
50 per cent. in the summer. 


THe IMPROVEMENT OF SMaLt Gas Works. 


The improvement of small gas works was discussed 
by Mr. D. B. Parkinson, in a paper entitled ‘‘ Modernis- 
|ing Small Gas Undertakings.” In this he dealt with 
| what had been done at some of the works of the British 

Gas Light Company and its subsidiaries, detailing the 
| new equipment installed for the purpose at four works, 
| producing 3,500,000, 17,000,000, 95,000,000 and 
105,000,000 million cub. ft. per annum, respectively. 
In the smallest example, that of Eynsham, in Oxford- 
shire, the carbonising plant, and the retort house itself, 
were in such a state that repairs would have cost not 
far short of 1,000/. With a works as small as this, 
where the retorts were not charged at night, it was 
thought questionable whether the additional coke 
made for sale would warrant the extra expense of a 
generator setting. It certainly would not have per- 
mitted the installation of a regenerator, though it was 
| thought that some slight preheating of the secondary 
| air might be obtained by bringing the waste gas down 
| to a flue alongside the secondary air, and then taking 
|it up again to an overhead main flue. A new bench, 
| consisting of two settings, one of four retorts and the 
other of three, was erected at a complete cost, including 
| the new retort house, of 1,195l. 

| The next case, in order of size, dealt with was that 
lat Baldock. Here there was inadequate provision of 
| plant, which consisted of three old horizontal retorts ; 
excessive heats had to be worked at peak loads, and 
the charges rushed through in from four to six hours. 
| There was no room in the retort house for extensions. 
| The claims of inclined retorts, though generally thought 
|obsolete, were considered in this case, and it was 
|found that they would permit a much fuller charge, 
| with a suitable type of coal to be charged by hand 
'and discharge could be effected almost entirely by 
gravity. In larger-sized plants of the inclined type, 


morning, June 6, three papers were submitted dealing | one stoker checks the descent of the charge with a 
with “ Impressions of the Gas Industry in Canada| rake, while a second feeds the coke through the 
and the United States of America.” In the first of | chute into the fire; this was not possible at 
the series, Colonel W. Moncrieff Carr dealt with “ Gas | Baldock, where labour had to be limited to one man 
Production.”” The author first referred to the magni- |per shift. The difficulty was overcome by having 
tude of the business done in both countries in natural |, fyrnace feeder cart big “enough to contain the whole 
gas. In the United States, though 34-6 per cent. of | charge, so that the retorts could first be recharged and 
the total consumers were using nothing but natural | closed, and the fire then replenished from the furnace 
gas, the production of manufactured gas in 1932 was | feeder cart. The retorts used were made of fireclay, 
358,876,000,000 cub. ft., while in Canada 30,000,000,000 | }9 ¢¢. in length and tapering, in D-section, from 21 in. 
cub. ft. were produced in retorts and 26,000,000,000 cub. | by 15 in. to 23 in. by 15 in. There were three main 
ft. obtained from wells. In Ontario, natural gas con- arches, the first having a setting of six retorts, the 
tained no sulphur, but in the United States some of it | second four, and the third being left empty for future 
had a considerable content of sulphuretted hydrogen, the | extensions. A steel-framed retort house was erected 
bulk being sufficiently pure, however, to be distributed | for the plant having a stage at charging level and 
direct from the wells. In Ontario its calorific value | another for discharge. The contract price of the new 
was 800 B.Th.U. per cubic foot, while in some of the equipment was 4,285l., and the results obtained on 
American fields it rose to 1,200 B.Th.U. per cubic foot. | test. with Yorkshire coal, Wombwell washed nuts, 
The utilisation of propane, which with butane, was | gave 75 therms per ton at approximately 480 B.Th.U. 
separated from the casing head gas in the oilfields, | )er cubic foot, with the production of 10 ewt. of coke. 
had been developed as a gas supply for domestic | This plant thus demonstrated the value of inclined 
purposes, distributed in the form of bottled gas. Water- | retorts for small works. 
gas plant was used in the United States for the mainten- | In the case of the Westgate and Birchington Gas 
ance of supplies in the event of interruption of the | and Electricity Company, proximity to the Chislet 
natural gas supplies, for operation on peak days to even | colliery, with supplies of cheap fuel although not of 
out the load factor of natural gas undertakings, and for | Pe Sid cheat grade for gas-making, made it advisable 
admixture with coke-oven gas to balance heavy | to choose plant suitable to its use. ” Selection was made 
demands where continuous supplies were purchased | of Klonne intermittent chamber ovens, made by 
from by-product and steel works. Completely auto- | Messrs. W. J. Jenkins and Company, Limited, of Retford, 
matic control of carburetted water-gas plant was | as the use of these ovens was not limited to any particular 
common practice. Waste-heat boilers were normally type of coal, and promised high thermal Yields with 
employed. Electric tar separators were almost standard minimum labour and low maintenance costs. Silica 
equipment. At Chicago, there was an extensive gas chambers, 15 ft.‘in height and 9 ft. in length, tapering 
mixing and conditioning plant. This was used to treat in width from 9} in. to 12} in., were used, with a capacity 
natural gas to enable its mixture with producer gas to of 2} tons. The plant. was completed with a waste- 
augment the coke-oven supplies delivered to the city. heat boiler. Since being put to work, six of the seven 
The process consisted in passing the natural gas through chambers have been continuously in operation on 
the chombers of the watergas plant Curing the| schedules varying from 24 hours to 14 hours, according 
steaming period. to the load. As a result of the improvements, the 
Mr. C. A. Masterman dealt with “ Distribution and |;perms obtained per ton were raised from 58-2 to 
Utilisation ” conditions on the North American Con- | 7g.4, the coke and breeze made for sale rose from 
tinent, where industrial applications of gas were being | 7. owt. to 10-75 ewt. per ton, and the cost on entering 
developed more by offering extremely favourable | th. holder, per 1,000 cub. ft. of gas, was reduced from 
rates, made possible when natural gas was available, 99. 2d. to 1s. 8d. 
than by any unusual progress in technique. Gas In the largest installation referred to, that of King’s 
lighting had disappeared, but the refrigerator load was Lynn, there was the very unusual arrangement of five 
being fully developed. Lead had long dropped out | horizontal settings in three arches, housed in a large 


| of use for pipe joints, which if not welded, were of the | -atort house. part of which was still available for the 


mechanical type, or made with cement. first installation of fresh plant. Here vertical retorts 

** Administration, Accountancy and Publicity in would have necessitated raising the roof of the retort 
America,”” was dealt with by Mr. Thomas Carmichael, | house, a step considered too expensive. A simple 
who referred to the fact that legislative control of the | scheme of horizontal retorts, with Congdon stoved pipes, 


| gas industry was much less restrictive in the United | jn place of the normal ascension pipes, was decided 


upon, and two beds were built on the space remaining 
On Thursday morning, June 7, the first paper con- | and put in service before the dismantling of the old 


type. On visual examination, this proved the most | cerned “Correlation of Costs and Gas Charges, with plant was started. The two new beds each consisted 


uniform in quality and the best in appearance. It | 


Particular Reference to Working Results at Maccles- | of six 20-ft. silicious moulded retorts, 24 in. by 18 in., 


was possible for the caking coal used to take up as field,” and was prepared by Mr. H. Curtis. The basis and of D-section. Two other beds replaced the old 


* See Enoiweentne, vol. cxxxvi, page 138 (1933). 











~ of the scheme in use was a charge of 7}d. per therm, | equipment. In operation, a high-quality gas (570 
graded down to 6d. per therm for large users, and with | B.Th.U. to 590 B.Th.U. per cubic foot) was made and 
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diluted with blue water gas to an outlet value of 
500 B.Th.U. per cubic foot. The make per ton was 
raised from 70 therms to 72-3 therms, and the coke 
from 13-1 cwt. to 13-7 cwt. Oil was saved to the 
extent of 52,000 gallons, and the cost of 1,000 cub. ft. 
in the holder was reduced from ls. 10d. to 1s. 7d. 
The capital expenditure was 9,4391. 

The replacement of old small-diameter distribution 
mains by others of larger size was necessary to meet 
increased demands. Pressure boosting was resorted 
to where possible, and in new districts opportunity was 
taken to give high or medium pressure supplies. Link- 
ing-up of distribution systems with extensions at the 
more economical works and concentration of produc- 
tion was resorted to at Holywell to deal with Flint, at 
Leiston, in Suffolk, to get a bulk supply for Aldeburgh, 
four miles away, and for the new coastal resort of 
Thorpness, and at Trowbridge, to enable the closing of 
the inefficient works at Bradford-on-Avon. 

At the conclusion of the proceedings the new presi- 
dent, Mr. C. Valon Bennett, was installed in office. 








AGEING CHANGES IN NITRIDED 
STEEL.* 
By Epwarp G. HERBERT, B.Sc., M.I.Mech.E. 

FLuctuaTiInG changes in the physical properties of 
metals, occurring during a period of ageing after 
severe disturbance, have recently attracted attention. 
Thus, Briggs has published ageing curves of a steel 
quenched from 670 deg. C. and aged at 100 deg. C., 
which exhibit the sudden rise and fall of Brinell hard- 
ness and fluctuations of increasing time periodicity, 


1}? hours per cycle. At the end of 2$ hours’ artificial 
ageing at 150 deg. C., the hardness was found to be 
rising rapidly (point c), and the specimen was then 
removed from the furnace and air-cooled, when the 
hardness rose to the high maximum 79-3 (point d). 
The specimen had previously been cut in two, and at 
this point one half was placed for 10 minutes in a 
strong magnetic field, hardness testing then being 
resumed on both halves concurrently. The hardness 
of the normal half, after its rapid rise, fell to the 
original level, thus confirming Hengstenberg’s observa- 
tions. The behaviour of the magnetically stabilised 
half is shown by the thick line in Fig. 2. The fall of 
hardness was checked by the magnetic treatment, and 
after the specimen had been aged for two months its 
hardness was found to have become stable above the 
maximum at which the stabilising treatment was 
applied. This is the normal effect of magnetic stabili- 
sation, though the attainment of stability was unusually 
slow. 

Two further experiments with nitrided steel are 
shown in Figs. 3 and 4. A specimen was placed across 
the 3-mm. gap of an electro-magnet, the field in the 
air gap being 18,000 gauss, and was slowly rotated once 
(duration 40 seconds) at room temperature ; it was 
then aged with frequent hardness tests. The result of 
the magnetic disturbance was a periodic fluctuation 
of increasing time periodicity, Fig. 3. The experiment 
was repeated with another specimen which had been 
previously notched; it was broken in two, and one 
half was stabilised two minutes in the magnetic field, 
under the same conditions as the previous experiment, 
when the first maximum had been reached, 14 hours 
after the original magnetic disturbance. The beha- 

viour of the stabilised 
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such as the present authort has repeatedly found in 
high-speed steel and in pure metals after cooling from 
high temperatures. Hengstenbergt{ has published 
ageing curves of nitrided steel and of quenched carbon 
steels, showing very marked fluctuations of hardness 
during ageing. These fluctuations, the occurrence of 
which was confirmed by independent observers using 
different methods of hardness testing, did not exhibit 
any regular periodicity, and the disturbances which 
gave rise to them do not appear to have been traced, 
but there was one very marked fluctuation—a sudden 
rise and fall of about 200 diamond hardness units 
immediately following the artificial ageing of a nitrided 
steel at 130 deg. C.—which, in the light of the author's 
recent investigations, appeared susceptible of expla- 
nation. 

With the kind co-operation of Dr. Hengstenberg 
and of Dr. Fry, who furnished specimens of nitrided 
steel, this phenomenon has been investigated, and 
the result of one experiment is shown in Fig. 2. The 
average hardness of the cold specimen, measured with 
the pendulum hardness tester, was 72-30 (point a, 
Fig. 2). The specimen was placed in the electric 
furnace at 150 deg. C., and the hardness, tested at that 
temperature, was found to have fallen to 68-3 (point 6). 
Serial hardness testing of the hot specimen in the 
furnace was continued at intervals of 15 minutes, three 
tests being made at each stage and the average taken. 
These revealed a fluctuation having a periodicity of 











* Paper presented at the annual meeting of the Iron 
ind Steel Institute, May 3l-June 1, 1934. Abridged. 
+ Trans. I.Mech.E., vol. cxxiv, page 645 (1933). 


hardness fluctuations tend to persist in the cold metal, 
but they slow down, and eventually damp out. Similar 
fluctuations can be induced by a violent magnetic dis- 
turbance, or by cold-work. The fluctuations, whether 
induced by thermal, mechanical or magnetic means, 
are susceptible to the influence of magnetism, and are 
capable of being stabilised by the action of a constant 
magnetic field, applied at a maximum or a minimum 
phase. It is believed that the disturbance, thermal, 
mechanical or magnetic, sets up a periodic fluctuation 
of the inter-atomic force of attraction, and that this 
causes corresponding fluctuations in the cohesion 
between the slip planes and in the resistance which 
the metal offers to deformation, elastic or plastic. 
It is believed, further, that the cohesive force between 
the slip planes is an electromagnetic force. Experi- 
ments have indicated that it is capable of being set in 
a state of oscillation by magnetic disturbance, and that 
the oscillations can be checked and brought to quies- 
cence by the action of a magnetic field. 








British STANDARD SPECIFICATION FOR DERRICK 
Cranes.—A revision of the specifications for derrick 
cranes has now been completed by the British Standards 
Institution by the issue of Specification No. 327—Part 1, 
1934, for power-driven derrick cranes. The Building 
(Amendment) Regulations, 1931, necessitate the recon- 
ditioning of cranes constructed prior to October, 1931, 
to the standard set up in this specification. The 
gearing clause has, however, been modified with respect 
to cranes constructed prior to March 31, 1931, to 
allow their use if the factor ofsafety is not less than 
six and the wear is not excessive. 








t Stahl und Eisen, vol. liii, page 352 (1933). 


* E. G. Herbert, loc. cit. 


SLURRIES IN THE COAL INDUSTRY. 


In the washing of coal, certain portions, with dirt of 
varying characteristics, are carried away with water 
through the screens, to form slurry. When a system 
of jig washers is used, in which the unsized coal is 
dealt with in the main wash box and the fines are 
treated later in a re-wash box after the nuts have been 
screened out, a certain amount of rather coarse- 
grained slurry accumulates at the re-wash elevator 
sump and, as the movement of the elevator prevents 
the finer particles from settling, this overflows into the 
sump of the washery pump and passes to the main 
settling tank. This coarse slurry does not normally 
pass through the re-wash box and the amount present 
depends upon the speed of the operations and the 
dimensions of the plant. The purification of slurries, 
their de-watering and utilisation, are all important 
matters to the coal industry, in view of which the 
Institution of Mining Engineers has collected and 
recently published in Memorandum No. 14, Slurries, 
information on these subjects scrutinised by its 
Utilisation of Coal Committee. 

Coarse slurry can be marketed, after simple de- 
watering, and in this differs from the finer slurry 
which accumulates in the settling ponds. De-dusting, 
prior to washing, greatly reduces the production of 
slurries, and all the troubles arising therefrom. Raw 
coal contains quantities of fine particles of dirt, the 
suspension of which, together with the disintegration 
of shale, causes a thickening of the washery water. 
This hinders the settlement of the finer particles, and 
reduces the efficiency of the washing process. The 
first problem involved is, therefore, that of keeping the 
washery water clean. A suspension of clay and coal 
dust in water can readily be flocculated by the addition 
of a small amount of any one of a number of different 
substances. Dr. Sinnatt and his associate research 
workers of the Lancashire and Cheshire Coal Research 
Association, have claimed the use in this way of lime, 
sodium silicate, aluminium sulphate, casein and glue, 
while Needham has shown, in large-scale operation, 
that as little as 0-009 per cent. of lime, or 0-002 per 
cent. of glue can be remarkably effective. It is to be 
noted that excessive quantities of some of these re- 
agents may completely defeat the purpose of their 
introduction. In actual working with a Baum washer, 
J. O. Samuel has found satisfactory the use of 0-006 per 
cent. of lime, when the water in circulation amounted 
to 80,000 gallons. It was possible to remove the 
floceulated solids by flushing out at two-hourly 
intervals. They took the form of a stiff jelly, the 
water being quite clear after standing overnight. With 
0-01 per cent. of lime all the solids could be removed 
after a few hours. At the Willem Sophia Colliery, in 
Holland, a mixture of milk of lime, potato flour and 
potash is used to effect the rapid settlement of solids, 
and results in production of a clear overflow from the 
settlement ponds. Peterson and Gregor, who studied 
the actions of potato starch on a number of German 
washery waters, have found this material to be effective 
in concentrations as low as 0-0002 per cent. to 0-01 per 
cent. In a process developed at the Fuel Research 
Station, the slurry settling tank is baffled by a series 
of inclined planes, upon which the slurry can settle out, 
with but little disturbance from the current of water. 

To purify slurry the easiest method to adopt is that 
of simple de-watering on a screen. In this case the 
finest particles are carried away, but can be dealt 
with by further treatment, should this be thought 
necessary. Washing is also possible, using concentra- 
tion tables, by the Rheolaveur process or by several 
flotation systems. Abroad, rotary vacuum filters 
have often been used to deal with the products of 
froth-flotation treatment. In these cases, suction is 
applied to the cleaned material on the filters, and then 
pressure is applied to remove the de-watered cake. At 
British collieries a number of Kirkless slurry separators 
have been installed in recent years. This and other 
systems have been described in our columns at one 
time and another. In the Kirkless separator, during 
a cycle of about one hour’s duration, with a separator 
5 ft. in diameter, 3,000 gallons of slurry water can be 
treated, with a yield of about 14 tons of material con- 
taining about 22 per cent. of moisture. 

Cleaned slurry from a very poor caking coal can 
usually be coked to produce a better product than the 
original slack from which it has been separated. 
Mixing, if its water content is high, with a coking slack 
may, however, give rise to some difficulties. It is 
possible to burn slurries satisfactorily in boilers, either 
by itself, or in admixture with larger fuel, but for 
satisfactory results special design and construction of 
grates are advisable. 








AvTomosBILeE SHow, Pracure.—A report of the 24th 
Automobile Show, held at Prague in the spring, has 
been prepared by the Department of Overseas Trade. 
Interested United Kingdom firms may obtain copies on 





application to the Department at 35, Old Queen Street, 
London, 8.W.1, on quoting reference No. G.Y. 13,804. 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification ia not 

tliustrated 

Where inventions are communicated from abroad, the Names, &c. 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of le. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed" is appended, 

iny person may, at any time within tivo months from the date of 
the advertisement of the acceptance of a Complete Specification 

vive notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acta 


ELECTRICAL APPARATUS. 


398,838. Elliott Brothers (London), Limited, of 
Lewisham, and G. F. Shotter, of Friern Barnet. 
Measuring Power Factor. (8 Figs.) March 19, 1932 

\ power factor indicator for use on a three-phase 
four-wire balanced load supply system has a pair of 
dises mounted on a common spindle. One of the dises 
1 is eireular and the other 2 is so shaped that when it 
rotates it moves either more into or more out of the field 
of its electro-magnet system. A first voltage electro 
magnet 3 is arranged with its poles in proximity to the 
ireular dise 1 and the electro-magnet 3 is energised by 
being connected between two phases of the supply. A 
second voltage electro-magnet 4 is mounted with its 
poles in proximity to the second disc 2 and is energised 
by connection between the other phase of the supply 
and the neutral. A third (current) electro-magnet 5 is 
lisposed with its poles in proximity to the first disc and 
a fourth (current) electro-magnet 6 with its poles in 
proximity to the second dise. The third and fourth 
electro-magnets are connected in series and in series 
with one phase of the supply. The first and third electro 
magnets 3 and 5 have a common core and similarly the 
second and fourth electro-magnets 4 and 6 may have a 
common core. Since the first and second electro 
magnets are connected between different phases of the 


























supply the fluxes produced thereby are out of phase 
with each other rhe tirst and third electro-magnets 
l in accordance 
with the sine of the current flowing 
in the system in relation to the voltage of the system and 
the second and fourth electro-magnets exert a driving 
foree on the second disc 2 with the cosine 
f the angle of lag of the current flowing in the system in 
system, and the magnet 
urged in 


exert a driving force on the circular disc 
angle of lag of the 


In accordance 


relation to the voltage of the 
ystems are so arranged that the discs are 
opposite directions, with electro-magnets 4 and 6 urging 
the dise 2 to move more out of the field of said magnets 
Should the power factor decrease the torque on the 
circular dise | is increased, and the torque on the second 
or shaped dise 2 lhe circular disc | therefore 
rotates and carries with it the shaped dise 2 which is 
more imo the fields of its electro magnets 
torque produced by said electro 
gradually until it balances the 
n the circular dise 1 and the rotating 


is decreased 


then moved 
4, 6 
magnets 


whereby the 
increased 


mecreased torque 


END 





OF 


rHE 


assumes a position in accordance with the 


system 
(Sealed.) 


power factor. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


395,846. Sir K. I. Crossley, of Openshaw, and 
H. D. Carter, of Openshaw. Oil Engine. (5 Figs.) 
May 26, 1932.—The invention relates to the air receiver 
of a multi-cylinder two-cycle oil engine. The air receiver 
is connected to the air-charging pump and also at appro- 
priate points throughout its length to the air ports of the 
respective cylinders c, in which the non-return valves are 
mounted in blocks d bolted directiy to the walls of the 
working cylinders by one or more long studs passing 
through each valve block d, the nuts f upon the outer 
ends of the studs being readily accessible upon removal 
of the cover doors g of the air receiver which are disposed 











(395,846) 


opposite each valve block. The blocks d are within the 
air receiver. The valves are spring-loaded discs A | 
seating on ported seats i, and are arranged in pairs, the | 
valve units being held in place by cover plates 7 upon 
the blocks d. The air receiver is secured to the cylinder 
blocks in any suitable manner. The cover doors g 
thereon permit of the removal of the valve blocks d| 
along the studs and out of the doors g by a plain axial | 
movement when the nuts f are threaded off the studs. | 
Additional inspection covers m are provided upon the | 
walls of the air receiver. (Sealed.) | 
] 

| 

MINING, METALLURGY, &c. 
395,859. Dorman Long and Company, Limited, 
of Middlesbrough, and H. W. Owston, of Darlington. 
Blast Furnace. (l2 figs.) June 13, 1932.—The| 
invention is a chequer brick for blast-furnace stoves, | 
regenerator chambers of furnaces, and coke ovens. The | 
brick illustrated in Fig. 1 is provided on each of two 
opposite sides with two vanes or teeth b, one on each 
side of the transverse centre line of the brick. The 





395,853) 


sides are also provided with transverse bosses ¢ to abut 
the ends d of other bricks. When the bricks are built 
up on the standard interlocking chequer system, as 
shown in Fig. 2, and the ends d of each brick abutting 
the bosses c on the vertical sides of bricks laid at right 
angles thereto, vertical passages f are formed into which 
the vanes or teeth 6 project. The lowest level of the 
passages f are formed, as shown in Fig. 2, of bricks having 
*omparatively long vanes or teeth 6, so that the cross- 
sectional area of the passages f is comparatively small 
and the heating surface comparatively large. At the 
next higher level of the brickwork, some of the bricks 








THIRTY 





ONE HUNDRED AND 





SEVEN’ 


have comparatively long vanes or teeth and othe: 
bricks have comparatively short vanes or teeth so that 
the cross-sectional area of the passages f is increased 
and the heating surface is reduced. The cross-sectional! 
area of the passages f is still further increased, and the 
heating surface still further reduced at higher levels by 
forming the brickwork of bricks having comparatively 
short vanes or teeth of bricks having comparatively 
long vanes or teeth and plain bricks. The bricks have 
transverse holes h to form passages between adjacent 
passages f at right angles to the direction of flow of the 
gases so as to allow of lateral redistribution of the gases 
or air. (Sealed.) 


MISCELLANEOUS. 


395,792. W. Reid, of Hamilton, R. H. Reid. of 
Hamilton, and W. Reid, Junior, of Hamilton. 
Wagon-Tippler. (5 Figs.) February 16, 1932.—The 
platform 2 is hinged at the entrance end of the tippler 
structure and is controlled by springs 5, 6 at the exit end 
for vertical movement between stops. The platform 2 is 
connected to a stop-arm 7 which intercepts the leading 
axle of aloaded wagon, the platform 2 being then depressed, 
and to a latch device in the form of a latch-bar 9 which 
is released on interception of the leading axle by the 
stop-arm 7. When the platform is freed from the load 
of the wagon contents, after tippling, it assumes the 
position in which the stop-arm 7 is clear of the axle 
so that the empty wagon is free to vacate the tippler. 
The loaded wagon entering the tippler is brought to a 
standstill on the platform 2 by the engagement of the 
stop-arm 7 with a resilient buffer 10 on the tippler. 
The stop-arm 7 is pivoted to one end of a lever 12, 
fulerumed between its ends on the tippler structure and 
pivotally connected at its other end to the free end of the 
platform 2, the arrangement being such that downward 


and upward movements of the platform 2 are accom- 


rT F 


.) 








panied by upward and downward movements of the 
stop-arm 7. The end of the latch-bar 9 adjacent to the 
stop-arm is upturned and pivotally engaged at 16 with 
the stop-arm 7. The other end of the latch-bar 9 engages 
a stationary stop 17. The latch-bar is displaced endwise 
to release the tippler in opposition to the action of a 
spring 18. The tippler is provided with striker pins 19 
which engage in the rotation of the tippler, with the 
arm 20 of a shock-absorbing device. Positioned in front 
of the tippler is a wagon-escapement mechanism includ- 
ing an interconnected pair of stop-levers 22 which 
normally obstruct the leading axle of a wagon approach- 
ing the tippler. They are connected to a lever which 
engages the leading axle of the following wagon Thus 
when the operating-lever is tripped by the leading axle 
of the following wagon the stop-levers 22 are moved 
clear of the path of the leading axle of the leading wagon, 
so that the leading wagon is permitted to enter the 
tippler, the following wagon then taking the place of 
the leading wagon and being held until the operating- 
lever is again tripped by the arrival of a succeeding 
wagon. A link 26 connects the operating-lever with a 
lever 27 secured on a cross shaft carrying pawls 29 co- 
operating with the stop-levers 22. Connected by means 
of a pin-and-slot connection with one stop-lever 22 is a 
lever 31 fulcrumed between its ends and engaged by th« 
leading axle of the leading wagon to move the stop- 
levers clear of the second axle when said wagon is about 
to enter the tippler. (Sealed.) 
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THE INTERNATIONAL EXPLOITATION AND DEVELOPMENT 
OF 


PATENTS AND 
INTRODUCES SPECIALISED LINES TO CONCERNS 
DESIROUS 


DISCOVERIES —— 





or 
MORE COMPLETELY OCCUPYING THEIR PLANT AND STAFF. 


AND 


DISCOVERIES OF ALL DESCRIPTIONS 


PHONE: SLOANE 3886 
CABLES : LOADSTAR LONDON 
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“LION TWINSET” 
HYDRAULIC CUP RINGS 


shallow Stuffing 
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he automatic on 

TION ‘TW T’? is adjusted by gland 
f the angular ring opening 
f the cup. Pressure orifices (shown 
in illustration) are provided $0 
automatic in action. 
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E specialise in the Manu- 
facture of Packings and 
Jointings for Steam, Hydraulic, 
Oil, Petrol and Chemical Plant. 


Our Technical Staff is at your 


disposal. Drawings and Samples 
gladly sent, Free on Request. 


lephone : 
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Wokin 
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*" SKIP HOIST 


FOR ECONOMIC MATERIAL 
HANDLING 
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Underfeed Beaumont Skip Hoist Equip- 





ment fits into almost any scheme which 












constitutes the handling of loose bulk 
material. 


Decide upon Skip Hoists—we will submit 
a scheme economically and mechanically 


INTERNATIONAL sound: handling SANDS, GRAVELS, 
COMBUSTION, Ltd. CLAYS, MINERALS, CHALK, LIME- 


controlling . ’ ’ i ' 
NO © STOKER CO i 


|) sem | 


rimina ano mousTnin sauinmen", \, STONE, COAL, COKE, CHEMICALS, 


COMBUSTION STEAM GENERATOR, ITD. 
COMBUSTION ENGINEERING. LTD. 


ALDWYCH HOUSE, ALDWYCH, GRAIN, ETC. 
LONDON, W.C.2. 


Telephone: Holborn 2002 
WORKS: DERBY. 














Diesels replace Steam 


ii 1) at the Eastbourne Water Works. 
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The Eastbourne Water Works Co. 
have replaced steam-driven pump- 
ing plant by four Paxman Diesel 
Engines coupled to three-throw 
ram and bucket pumps. 






P. She 







In addition two Paxman Diesel 
Generating Sets are supplying the 
electric power and lighting. 








These ore are particularly well 
adapted for continuously driven 
pumps of any type, or for generat- 






ing cheap electricity for motor- 
driven pumps. 






A description of this interesting 
installation as recently published 
in the Technical Press, will be 
gladly sent on application. 









Photo 
Courtesy of “ The Power Engineer.” 


















ns ee DAVEY, PAXMAN © CO. |---| LTD. 
May we send you a copy? LONDON OFFICE: 35-36,ALDWYCH HOUSE, < COLCHESTER 
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14 cubic tondaveed-Gres steam Dipper Dredges, built for the Federated 


cubic yards per hour dumped 


toa 





Malay States Government. 
radius of 70 feet and a clear height of 16 fect. 





» DREDGING PLANT 


»2 TO THE LARGEST DIMENSIONS AND 
v CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 
FLOATING CRANES, etc. 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 1263 


FLEMING & FERGUSON, Ltd. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
"Phone: Paisley 2648. Teleg. Address ; “ Phaniz, Paisléy.” 


London Agents : Messrs. Nye & Men: Ltd., Capel House, 62, New Broad Street, London, E.0.2. 
- - Telephone “tise WALL $846. 











Crown 4to, 32pp. - Paper Cover. 


THE ELEMENTS OF THE LANCHESTER - PRANDTL 
THEORY OF AEROPLANE LIFT AND DRAG 


By H. MEDWAY MARTIN, Wh.Sc., F.C.G.1L. 


“An account of this theory, elementary in that it presupposes no acquaintance with it 
on the part of the reader, but at the same time quite comprehensive.”—Science Abstracts. 


Lonpon : Offices of “‘ Engineering,” 35 and 36, Bedford Street, Strand, W.C.2 







Reprinted from ‘‘ ENGINEERING.” Price 2/6 net. 
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Stot-H yprRomiIL 


12 in. x lin. x 3 in. 


A hydraulically-operated Slot Milling Machine. 


@ NO BACKLASH 
Hydraulically-locked piston. 


@ ACCURATE TABLE TRAVERSE 


Infinitely variable | in. to 48 in. per min. 


@ NINE SPINDLE SPEEDS 
instantly available. 
Selected by one control. 
No change gears. 


@ CUTTER 


sinks to accurate depth 
feed exactly at end of 


traverse. 


CRAVEN BROTHERS (Manchester): TD, 
REDDISH—STOCKPOR1. 
















Sales representatives for Great Britain: 7420 
A. C. WICKMAN LTD., Coventry, London, Glasgow, Manchester. 
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Preferred by the OWNER for 
its low first costs and maintenance 
pass pb economical working even for 

outputs. 

by the FOREMAN for its capability 
for continuous working and adapta- 
bility to tackle various jobs. 


by the DRIVER ior its ease of con- 
trol; smooth operation; accessibility 
of the machinery ; quick interchange- 
ability of equipment. 


by ALL for its robust and neat appear- 
ance. 


ae er. We are at your command 
to advise and ate with you free of charge. 


THOMAS SMITH & SONS 


— LTD. 
Crane and Excavator Works 
RODLEY - LEEDS Pals 






































CLUTCHES = 


CROFTS 
PATENT 


ACKNOWLEDGED THE 
MOST RELIABLE MADE 


Slippers are vena supported by slides 





Every Clutch Guaranteed 


Slippers 
complete 
with 
Mechanism 
and 

Slides 


for 
examination 
and 
relining 

at bench 
without 
disturbing 
Clutch 
Body or 
any other 
part of 
installation 


For full particulars ef Modern Friction Clutch, Design and Application, Ask for Catalogue FC 332 


CROFES creer BRADFORD 


Pelephone - 490! 4.:nes 


elagrams - “CROFTERS, BRADFORD™ 


LARGEST SOLE MAKERS OF lelnepamnc PRODUCTS 
CROFSTEEL HIGH QUALITY STEEL CASTINGS 




















In drawings required for photographic reproduction 
the lines must be strong and black, reducing the 


passage of light to a minimum. 


KOH-I-NOOR Pencils, made from the best British 
Empire graphite, and evenly ground to the correct 
gauge of fineness, give a dense, black stroke practically 


impenetrable to light rays. 


They are undoubtedly the best pencils for all 
drawing purposes, obviating the use of special pencils 
for preparing drawings for photo reproduction. 


Of the 17 degrees there is one to suit any particular 


requirement. 


HARDTMUTH’S PENCILS 


for all purposes 
KOH-I-NOOR FACTORY, 


STAFFORD ROAD, CROYDON, ENGLAND, 


KOH-I-NOOR MADE IN CZECHOSLOVAKIA, 


KOH-I-NOOR 





THE PERFECT DRAWING PENCIL 
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‘MERRYWEATHERS’ 
patent %& KX AUOST-.SUDS” GENERATOR 


Utilises [exhaust gases from a 
motor vehicle. 





Will produce 1,000 gallons of @ 


foam from | gallon of charge fire 
extinguishing. 


Operated with ordinary plain i 
canvas hose. | 





Gives foam at once and all the | 
time. 





IDEAL FOR THE PROTECTION 
OF FACTORIES, WORKS, ETC. 


Writes for Pamphiet 640 P. 
MERRYWEATHER & SONS LTD., GREENWICH. 












































will pump 
SUCTION 25ft. Gls 
HEADS 150 ft. VARI 
MOLASSES 
mses GLUE 
Handles any Liquid BRINE 
ENAMEL 
JOBSON & BECWITHLTD. PETROL 
| Engineers & Manafuctarers 
104, HIGH HOLBORN, ETC. 
LONDON W.C.1. ‘ 
| Phone: Holborn 4518. WRITE FOR NEW PAMPHLET 
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BETTER TIMES- 


Modern methods and up-to-date equipment play a great 
part in the manufacture of any satisfactory job, where time 
is an important factor. 

During the past few years, the Pearson & Knowles 
Engineering Co., Led., have entirely re-modelled their 
plant to enable a very wide range of engineering work to 
be handled efficiently in the minimum of time. 

The illustration shows one of the general construction 
shops in the works at Warrington where the following 
types of engineering work are undertaken :— 


(1) Fabrication and Erection of Structural Steelwork. (2) Blast 
Furnace and Steelworks Plant. (3) Colliery Plant. (4) Carbon - 
sation Plant. (5) Electric Welding. (6) Galvanising. 
(7) General Engineering Work. 
















THE PEARSON & KNOWLES ENGINEERING CO., LTD. 


Branch of and Agents for The Lancashire Steel Corporation, Lid. 
+. WARRINGTON, LANCS. Londow Office : 64, VICTORIA ST., SW... 








| THE MOSTE 
| METHOD OF GA: 


AND PURIFICATIC 









The Sturtevant Precipitators ate each desigtied to 
treat, at 87% efficiency of collection, 65,000 c.f.m. 
of flue gases at 270°F, from P.F. fired boilers. 


Tests have shown an efficiéncy of 91°/, at normal 
boiler rating and over 88°(, when dealing with 
the design quantity of gases. Owing to the 
success of these pretipitators, a repeat order 
for two further plasts is new in hand. 


Many. industrial gase#’ can be cleaned by 
Sturtevant ipitators and efficiencies up to 
99°9% on all sizes .6f dust-even down to dia- 
meters below one micron can be obtained if desired. 


Full particulars are given in our Publication D1491. 


STURTEVANT 


ENGINEERING GOMPANY LIMITED 


149 QUEEN ViCcTORIA ST... LONDON FC.4 


7435 








Electricity 
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—and a 
dependable 
supply is assured with 


BLACKSTONE 
Cold-Starting, CrudeOil Engine 


Our Service Department will advise i. fi ™ 
you on the cost of installing and - 3 Mm : 
running the typeof plantbest suited  / YOu ¢ 
to meet your requiretnents. We - Pe, 

dly furnish such information ; Up, ry 
ree of charge and entirely with: “+, “€ ¢ 
out obligation on your part. fy. Fy 


WRITE TO-DAY FOR CATALOGUE 5B62 


————————————_—_— oS 
BLACKSTONE & CO.,LTD. ,7Anr. STAMFORD, ENGLAND 


Telephone : 107 z 108 Stamford. 


Established 1837. 
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CONTRACTORS TO 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLAT ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 

Colonial Rai 
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THE BIBBY PATENT COUPLING 
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Home an Railways. FOI 
TYRES.—Locomotive Carriage and Wagon, to all ost 
requirements. 
SPECIAL STEEL of all kinds for constructive purposes. MO 
THE ‘ on 
yet, 
STEEL COMPANY SCOTLAND = 
mone 
57, RENFIELD STREET, LIMITED. The 
GLASGOW. len 
TELEGRAPH 8314 the f 
a Over 20,000,000 horse power now running on every class on 
GLascow. of drive, including rolling mills up to 40,000 he. turbines put 
up to 60,000 k.w., winders up to 6,000 h.p., diesel ships pom 
— up to 7,000 h.p., and motor generators up to 50,000 k.w. prot 
HEENAN AND FROUDE, LIMITED. Apply to the makers for particulars. 
Froude ometers, Heenan Electric Dynamometers, Complete Equipment of : 
Test Rg ey ate Oil Coolere for Teanalormer and Quenching "Oils, Air TH E WEI I M A N BIBBY Co. Ltd., Victoria Station House, 
Cool for Ventilati Turbo-Alt Air Filte Air Heat Heat (Stl 
ers fo entilating Tur ernators, Air rs, Air Heaters, He: 
Exchanges, Refuse Disposal and Utilization Plants, Mechanical Balers for Scrap London, S.W.1. 7496 Vict 
and Salvaged Material, Structural Steelwork. 6974 ma 
WORCESTER, ENGLAND. = 





HYATT equipped 





Roller Bearings 


Light Railways, for example, the 
well-known Volk’s Electric Railway 


at Brighton, 
economically. 
This, the oldest electric railway in 
this country, and the second in the 
world, uses Hyatt Roller Bearing 
Axle Boxes, not because they cost 
less initially—but because they are 
more economical to run. Frequent 
starting and stopping on such runs 
as these cars make means enormous 


DELCO-REMY & 


must be operated 


HYATT 


LTD., 





lll 


extra work for these Bearings and 
Hyatt Roller Bearing Axle Boxes 
have been proved to require less 
tractive effort, to cost less in main- 
tenance and to last longer in service 
than other types. 

Hyatt engineers will gladly submit 
suggestions for the incorporation of 
genuine Hyatt Roller Bearing Axle 
Boxes in any type of rolling stock 
and also for the use of Hyatt Roller 
Bearings in machinery of all kinds. 
GROSVENOR RD., 


LONDON, S.W.1 





_— oO Cr A 
} 
j 





ASK US ABOUT 
FILTRATION 


Whatever the need for filters in industry C. G. Vokes, Ltd., 
can supply them with efficiency that is the outcome of years 








of specialisation. We would welcome the opportunity of bs 
submitting, without obligation, a report on any special oad 
problem of filtration which you desire to solve. pre 
Vokes products include the ‘Protectomotor,’ Five Ply and ace 
Triple-Gauze Filters for attachment to the air intakes of 
machinery, lubricating and fuel oil filters, special exhaust and “ 
air intake silencers, etc. im 
cof 
to 
re 
VOKES 
Fo: 
PANEL en 
FILTER §S the 


Were specially chosen by the 
Iraq Petroleum Co., against 
international competition for 
their £10,000,000 pipe line 
i. the Near East, | miles 
long. 


These filters are also available 
in various types for filtering 
and purifying the air in Diesel 
locomotives, dining cars and 
sleeping coaches. ey have 
been specially designed by 
C. G. Vokes Ltd.. with due 
regard to severe dust condi- 
tions obtaining on railway 
tracks and the limited space 


available. 


VOKES 


Cc. G. VOKES, LTD., Vokesacess House, 
95-97, Lower Richmond Road, Putney S.W.1S. 


Telephone: 
Putney 5851-2. 


















Telegrams : 
“ Vokesacess, Put, London.” 
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SILENTBLO 


FLEXIBLE BEARINGS 
ELIMINATE VIBRATION 





FOR ALL 
OSCILLATING 
MOVEMENTS 


Already the uses of Silent- 
bloc are innumerable, 
yet, daily, engineers are 
discovering new applica- 
tions for this great 
money-saving invention. 


The lasting value of 
Silentbloc has been 
proved conclusively over 
the past six years; during 
which period over 
8,000,000 units have been 
put into use. Let our 
technical experts co- 
operate in solving your 
problems of vibration and 
noise ! 


% 


ANDRE 
(SILENTBLOC) LTD. 


Victoria Gardens, Ladbroke 
Rd., Notting Hill Gate,W.!!. 


Telephone: Park 9821. “ oS 














BOILER FEED REGULATORS 


(Improved Pattern.) 





The most scientific and accurate regulator on the market. Water 
level controlled within } in. 





SUITABLE FOR ALL TYPES OF BOILERS, AND ALL 
PRESSURES UP TO 600 lbs. sq. inch. 





THE FIRST IN 
THE FIELD AND 
STILL THE BEST. 








Hundreds of 
REPEAT 
ORDERS. 





BRITISH INVENTION 
AND MANUFACTURE. 








7318 


PIONEERS OF FEED REGULATORS AND AUTOMATIC CONTROLS. 
Send for free booklet No. E 117 to Manufacturers :— 


CROSBY VALVE & ENGINEERING Co., Lr. 


42, FOLEY ST., LONDON, W.1. 

















Important Announcement to all 


+e 
ENGINEERING 


Executives 


ie 
KARDEX 


The Kardex organisation has studied 

the requirements of the engineering General Management and Sales Records. 
industry as they affect the contro! of e-p k p — 
production, purchase, stock, sales and 3. Sales and Order Records. 
accounting. 


SERVICE 


Secretarial and Accounting Records. 
4. Sales and Purchase Ledgers Giant 
5. Sales and Purchase Ledgers (Machine). 
6. Credit Control. 
z Costing. 
. Share Register. 


Specialists are ready to collaborate with 
you in the design and lay out of 
improved methods of recording and 
control. Many famous firms testify as 
to the efficiency of our service and 
products. 


Purchasing Officer. 
g. Purchase Control. 


Traffic Department. 


For each and every one of the items 10. Vehicle Maintenance and Costing. 


enumerated below Kardex has produced 
the base line for a successful application 
of the new visible principle resulting 
in maximum management control with 
minimum clerical effort. 


Works Management Records. 
11. Plant Inventory and Maintenance. 
12. Stock Control. 
13. Production and Progress. 
14. Time 7 and Rate Setting Index. 
15. Mechanica 
charts, machine and shop burdens, etc. 


Engineer and Drawing Office Records. 
16. Blue Print Index. 


Send the coupon below, enumerating the 
items in which you are interested. All 
services rendered without obligation. 


KARDEX ww encrano 


17. Components Index. 
16. Mechanical lay out panels for Charts, Graphs, 


Cc apeg ene Fame 
e 


19. Certified 


lay out control panels for Gantt 


afe Equipment for vital records and 
nts. 





Please send me explanatory information of 
your systems as listed in “Engineering.” 


ee a ee 


COUPON 


Name OF FAC a ccinne vec cen ctdinnbihbidipss vib deb abi ean has etb abso bnbse0eseciéec cee cooboc cee cce 


RR, (UE on oo eeesmaeceensmened TaN wesans bbedeneuseemaielll 





KARDEX I, Leadenhall Street, London, E.C.3. tet. mon_321. | 














ASPHALTE MINE OF ST. JEAN DE MARUEJOLS, GARD, FRANCE 
SEAM AT 1,000 FEET BELOW GROUND (465 FEET BELOW S EVEL 


STANDARDISED NATURAL ASPHALTE 


FOR ROOFING DAMPCOURSE AND 
BASEMENT WORK 
IS MANUFACTURED ENTIRELY WITH 
ASPHALTE ROCK OF SELECTED QUALITY 
WITH FLUXED. NATIVE - BITUMEN 
FROM THE 
ASPHALTE LAKE IN TRINIDAD. 





Pp f 
PUB ATIONS APPLY E Sf 


THE NATURAL ASPHALTE MINE-OWNERS 
AND MANUFACTURERS COUNCIL 
TERMINAL HOUSE VICTORIA, S.W.! Tele... SLOANE 7902 
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BIRMINGHAM6 





BULL'S METAL & MELLOID Co. 


HEAD OFFick AND WORKS: Limited. 
YOKER, GLASGOW. 
TELEGRAMS; “MELLOID, YORER.” 


MELLOID . Trade Mark and ted. )—Con- 
denser Tubes, ns: Boller Tubes, Stays 
and Plates, Fire-box Plates, Bars Valves, ac. 

WHITE METALS —Babbitts, 











AMSLER _ | 
TESTING MACHINES 


Send for catalogues to British Agents :— 


T. ©. HOWDEN & CO., 


5 & 7, Fleet Street, Birmingham. | 















VALves, Cocxs, 
AND FiTTINGS 





< GEARED MOTOR UNITS. 
The CLYDE STRUCTURAL IRON CO., Ltd. | 


Clydeside Ironworks, Scotstoun, Glasgow | 
MANUFACTURERS OF 

Iron« Steel Roofs, Buildings, | 
Workshops, &c., &c. 


London Agents - GiLzsrre & Co., Ltp., Leadenhall | 
1, Leadenhall Street, B.C.3. 6145 











BIRMINGHAM BRISTOL GLASGOW LEEDS LIVERPOOL LONDON MANCHESTER NEWCASTLE NOTTINGHAM 
PETERBOROUGH SHEFFIELD WOLVERHAMPTON 


| 
| 
| 
| 
| 
| 














PECKETT’S 
LOCOMOTIVES 


or au, SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


PECKETT. SONS L», 2 —— 


Telegraphic Address: “PECKETT, BRISTOL.” 


BRISTOL London Kepresentatives : FERGUSON & PALMER, 9, Victoria St., Westminster, 8.W.1. 
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TURBO- 
ALTERNATORS 


ea For INDUSTRIAL DUTY 
! PTS 









Pind eee eee akan” 












MESSRS. BOWATER’'S MERSEY 
PAPER MILLS LTD. 
ELLESMERE PORT 


9,000 KW. and 6,000 KW. maximum 
rated extraction type turbo-alternators 
designed to pass out 250,000 lb. of 


steam per hour. 


BTH Turbine plant is also installed in ANY OUTPUT 


Messrs. Bowater’s paper mills at Graves- 

end, Kent, where two 3,500 KW. and 

two 2,250 KW. extraction type turbo- ANY PU RPOSE 
alternators supply 210,000 Ib. of pass- 

out steam per hour. 






Ps 
Tr 
‘ 





Send your enquiries to BTH 





THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENCLAND A 1648. 


7441 











ola EWA TS Sa 
FOl 
R DPE CROSSINGS 


RAILS AND Accessories 


EXPERTS IN RAILWAY 
SIDING CONSTRUCTION 


PHONE 25 


















TELE. 


M°‘ LAREN 


LIGHT WEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE 
J. &H. M‘LAREN, LTD, LEEDS, 10. 


“RAILS, WIDNES.” 















































> 





_—— 
Piece 
Length 


INDICATORS 


of the Highest Quality. 
Manufactured by 
IRION & VOSSELER, G.m.b.H., 
indicator Manufactarers, 7622 
Schwenningen am Neckar 2 Germany 


Wa. JOHNSON « SONS 


(LEEDS), LTD5 
ARMLEY, LEEDS. 1766 


BRICK TILE 
BRIQUETTE 
CRUSHING AND 
GRINDING PLANT 


Stroke | 











MACHINE OUT GEARS. 





~ 


an Seem 


WHEELS & STANDS. 
OE mee 
SPUR GE 


Standard patterns for all sizes, oval or + section 
arms, to 2 in. pitch, face to suit to 5 ft. diameter. 


MITRES & BE 


BEVELS. 

To 2in, pitch. Any sizes to order. 
PAPER & RAW HIDE PINIONS. 
SKEW & WORM GEARS. 
CLEAN CASTINGS. 


Spur Gear Blenks 
from any of the above patterns, Balance Wheels 
made up to suit genemes, and Castings only 
supplied if required. 
General Machine Castings nese to Customers’ 
Patterns. 
Low Prices for Planing, Boring, Turning, Screw- 
cutting. 
Send your Enquiries :— 


Greenwood’s Standard 


NEW BOND STREET, HALIFAX, 
Telephone: 2492. Telegrams : Sales 
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@ HERBERT 





HENDEY HIGH-SPEED LATHES. 


HESE machines will produce the highest class of tool-room work 
and can be adapted for continuous production. 


Headstocks are either 12 speed all-geared or cone pulley of the well- 
known Hendey tie-bar design. 


A complete range of attachments can be obtained for relieving and 
contouring, also bed and saddle turrets with hand and auto. feeds. 


We will gladly demonstrate these machines in our own works. 


MADE IN THE FOLLOWING SIZES: 


WITH EITHER CONE PULLEY OR ALL-GEARED HEADSTOCK, 


‘12in, “l4 in, “16 in, 18in., 20 in. and 24 in. swing. 
*IMMEDIATE DELIVERY. 











HYDRAULIC ENGINEERING 
COMPANY LTD. 


High-grade hydraulic machinery of all classes 
PUMPS - PRESSES - ACCUMULATORS - CRANES - VALVES - LIFTS - CAPSTANS - INTENSIFIERS - COAL HOISTS - DOCK MACHINERY 


Works & Head Offices at CHESTER 


8rar i 











ste 


als 


pr. 


on 
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Tre Herbert No. 50 Auto-Lathe 

will deal rapidly and accurately 
with electric motor end _ shields, 
pulleys, gear blanks in cast-iron or 
steel and similar work, in large or 
small batches. 


A speed range of from 5 to 250 
r.p.m. enables all work to be 
machined at suitable speeds. Five 
automatic changes, made under cut 
if desired, are provided. 


Seven automatic changes of feed, 
also made under cut, are available. 


Turret tools are supported by a rigid 
overhead bar. 


All operations except chucking are 
automatic. Strain of chucking is 
practically eliminated by the use of a 
25in. Herbert Air-Operated Chuck, 
which reduces idle time to the 
minimum. 


Labour costs are extremely low, as 
one operator can look after several 
machines. 


Supplied with belt or self-contained 
motor drive. 


ALFRED HERBERT LTD. COVENTRY 





HERBERT ep 


THE HERBERT No. 50 AUTO-LATHE 
FOR WORK UP TO 33in. SWING. 
































Maximum swing over bed - . 33in. 
Maximum swing over cross slides_ - 28in. 
Working stroke of turret - - - | 3in. 
Bore of spindle - - - - - 38in. 


(enlarged up to 4}in. for a length of 7in. at front end). 


IMMEDIATE DELIVERY. 








DAWSON & DOWNIE’S PUMPS 
FOR ALL DUTIES 


MOTOR DRIVEN MARINE PUMPS 
HYDRAULIC PUMP TO SUIT ALL DUTIES 


HYDRAULIC PUMPS 
STEAM OR MOTOR DRIVE 


_ OIL PUMPS _ 
FOR LAND INSTALLATIONS 
AND MARINE DUTIES 


COMPLETE OJL REFINERY 
PUMPS 


DAWSON & DOWNIE L™- 





- - ELGIN WORKS, CLYDEBANK 











DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


8151 TELEGRAMS: PUMPS, CLYDEBANK. 
TELEPHONE: 92-93 CLYDEBANK. 
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HOFFMANN 


BEARINGS ann HOFFMANN SERVICE 


are the successful combination for your bearing needs 


Of the bearings what need we say? Their high 
quality is not only maintained, but we are still doing 
our utmost, sparing neither money nor effort to 
produce an even higher quality bearing. Not only so, 
but we offer a service—a service of bearing specialists 
whose experience covers the whole engineering 
field. This includes your problem. Let us help you. 














































THE HOFFMANN MFG. CO. LTD. 
CHELMSFORD - - - ESSEX 


Also at: 
Manchester, 































Cardiff & Belfast 








Birmingham, Leeds, Glasgow, 





London, 














FOR HYDRAULIC FEEDS 


** Greenbat’’ units, comprising Hele - Shaw 
Beacham Patent Variable Stroke Pumps in com- 
bination with gear pumps and, of course, 
‘* Greenbat ’’ electric motors, have been designed to 
meet the requirements of manufacturers of machine 
tools with hydraulic feeding mechanisms. 


















The ** Greenbat ’’ unit has so many real and proved 
advantages to offer that manufacturers interested in 
hydraulic feeding equipment can with advantage 
send for particulars in detailed form. 


Apart from its use as a feed mechanism, this 
‘* Greenbat’’ unit makes an admirable variable 
speed driving gear for up-to-date machine tools. 


Of the qualities of the unit as an engineering job, it is 
sufficient that it is one of the *““Greenbat” specialities. 


Hele-Shaw Beacham Patent Variable Speed Transmission, 
as supplied to Model ** T.W.S.” Horizontal Roll Grinding 
Machine, manufactured by Churchill Machine Tool Co. 
Lid., Broadheath, Nr. Manchester. 


PUMPS 
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THE LEA RECORDER CO., LTD., LONDON OFFICE: PARLIAMENT MANSIONS, 
RECORDER HOUSE, MANCHESTER IS. VICTORIA ST., S.W.1. Tel.: Victoria 0984. 


“STANDING -WAVE” 


FLUME RECORDERS 


Where very little LEA RECORDER 
“Head”’ is available, 
Flume Measurement ' Over 5,000 

can be applied j LEA RECORDERS, 


most effectively. if of all kinds, now 


Send us your measurement ) : in use, in all parts 
problems and we will gp of THE WORLD. 


endeavour to solve them 
and submit proposals to you. 


TTT TT 





TOT 














— RECENT INSTALLATION FOR THE 
"AT A WATERWORKS. MANCHESTER CORPORATION WATERWORKS 


UT UT UT U TT LUT 


SULT ET OT 











BRIGHTON CORPORATION 
found it essential not only to employ 


carefully picked men for 
the difficult work in trimming this 150 feet 
chalk cliff but to be sure that they were! 
provided with the best possible tools 


That is why 

Holman ‘H’ type 

Pneumatic 

Picks were : dain, con be Wied 


with a point to suit 


chosen ¢ y any class of ground 





PNEUMATIC i ok om, r Representatives 
PLANT i throughout the 


SPECIALISTS 4 . World 


aoe - +» +« ENGLAND 1800 
London Office: Broad St. House, €.C.2. © 
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For saving constructional and 


running costs...M &C BELT avi 
4 
| 


CONVEYING STEPS IN 


Cross beams form an ideal support for the M. & C. 
Inverted-trough Belt Conveyor. With it, there is no need 
to throw heavy stringers and decking from beam to 
beam ; the inverted troughs (patent) make a light rigid 
bridge across the spans, to carry the idlers. No need, 
either, to build up the conveyor on steelwork to thirty 
inches above the inspection platform, in order to reach 
the return belt, from underneath; on the M. & C. system, 
the return belt, although running at the level of the plat- 
form, can be seen from the side at every idler, and can be 
inspected from above for its full width whilst running. 


Beside the savings in first cost made by lightness and 
convenience of construction, Inverted-trough Belt 
Conveying saves running costs. Every provision is made 
for complete protection of the belt. No grit or spillage 
can reach the return belt. The belt runs true. A slight 
resilience is given to the top idlers which definitely 
increases belt life. 

Ask for an M. & C. Conveyor Engineer to call and 
explain how these results are achieved, and how M. & C. 


Above the coal bunkers. The rails A on each side of the conveyor 
carry a travelling tripper B, which can be moved by the conveying 
belt ; it delivers on each side (C) to the bunkers. 

The belt idlers are carried on the inverted troughing D, which spans 
the intervals between the main beams. 


methods can be of use in your handling of bulk materials. 
Or write for booklet E.15, and see examples of what 
Inverted-trough Belt Conveying has done. Its advantages 
have been proved in installations of all sizes, in many 
different trades, far and wide throughout the world. 
Inverted-trough Conveying can make new economies 
for you too. 

MAVOR & COULSON LTD., 47 BROAD STREET. 
GLASGOW. S.E. London Office: 36 Victoria Street 


S.W.1. Representatives in most countries 
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|RUSTON OIL ENGINES 


for the 













LATTON 


PUMPING STATION 


(SWINDON CORPORATION 
WATERWORKS) 












@ Another waterworks chooses Ruston Oil Engines! The plant 





installed at the new Swindon Waterworks includes two 5-cylinder 
Ruston engines each of 275 B.H.P. The air compressors and oil 
storage tanks were also manufactured by us, and the electrical 
installation was carried out by our own Electrical Department. 


RUSTON & HORNSBY Ltd., LINCOLN 


LONDON OFFICE: IMPERIAL HOUSE, 15-17-19, KINGSWAY, W.C.2 


7634 


i 
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GONGUEROR PUMPS 


: FOR EVERY DUTY 


‘a ye 6 Pumps, large and small, are required nearly every day 
, j for different duties, and whatever types are needed, 
Allen units can be supplied exactly designed and built 
to suit the duties. 



















































Oil Engine, Steam Turbine and Motor-driven Pumps 
are designed and built without division of responsibility, 
and each type of combination offers highest overall 
efficiency, low operating costs and absolute reliability. 


We have been specialists in Pumping Plant for over 
half a century, and during this period have supplied 
thousands of Pumps for the widest variety of 
duties. SEND US YOUR ENQUIRIES. 


THE DROUGHT! 


We specialise in emergency 
Pumping Plant, and can 
make special arrangements 
for urgent delivery. 

















ILLUSTRATIONS 


1. Belt driven; Centrifugal 
Pump for medium lifts. 


2. 3-inch “ Omniduktor "’ 
Unchokeable Pump. 


3. 12-inch Gravel Pump. 


4. S-stage Turbine Pump 
for direct drive. 


5. 12-inch Washery Pump. 





6. Turbine driven Gill 
type Axial Flow 
Circulating Pump. 


7. Steam Turbine driven 
Centrifugal Cooling 
Water Pumps. 


8 Motor driven 
Borehole Pump. 


9. Motor driven Gill type 
Axial Flow Sewage Pump. 


10. Oil Engine driven 
double suction 
Centrifugal Pump for, 
irrigation purposes. 
wie 


— ww 


ta 
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WH.ALLEN SONS & Co lan. 


BEDFORD, ENGLAND. 


‘mel lelelmelaaiae- c gate STREET. WESTMINSTER. S.W.! 
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The Modern Feed Pump 








ery 


a 
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Weir Boiler Feed Pumps meet 
every requirement for feeding 
the modern boiler. 









Turbo-Feed Pumps,  Electro- 
feeders and Turbo-Electric 
Units—a complete range—are 
offered for all pressures and 
conditions. 


Weir Single-Stage High- 
Pressure Turbo-Feed Pump. 








Let us co-operate with you in 
designing feed systems and sup- 
plying afl auxiliaries from Con- 
densers to Boiler Feed Regulators. 








Se 








Jt 
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The modern power unit 
for modern plant... . 


Let us be frank An industrial engine, however good, sooner or later needs 














replacements; a cylinderhead gasket now and then, valves later on, possibly new 
piston rings, and so on. The Morris Industrial—a versatile power unit with a 
sound reputation for sturdiness, simplicity and economical running—is no 
exception to this mechanical law. But the way in which such contingencies are 
met wherever they arise is particularly appreciated by Morris Industrial users. 
Practically the whole world over Morris have depots where all ordinary spares 
can be obtained. These reliable Morris Industrial Engines will tackle any power 
problem, from operating drilling-rigs to running electric generators for arc 
welding (where their consistent running at governed speed without attention, 
and their compact size for easy transportation, are especially valuable). 
Moreover, the Morris Industrial Advisory Bureau will always give know- 





ledgable advice or assistance in connection with power problems of every 
kind. No charge is made, nor is any obligation implied. 


Tan em: 


Morris Industrial Engines are available in eight different 5/12 hp. PETROL MODEL - - from £50 10s. 
sizes, the denominations indicating the horse-power 10/20 hp and 12/24 hp. _— MODELS from £52 Os. 
developed at 1,000 r.p.m. and 2,000 r.p m. respectively. 5/10 hp. PARAFFIN MODEL - from £54 10s. 
All power units are of 4-cyl. 4-stroke, S.V. construction. 9/16 h.p. and 11/18 h.p. PARAFFIN ‘MODELS from £56 Os. 
They can be supplied with or without clutch, and a 24/48 h.p. PEFROL MODEL - - - from £97 Os. 

comprehensive range of auxiliary equipment including 20/40 h p. PARAFFIN MODEL - - from £99 10s. 


governor, reducing gears, etc., etc. ex Works 
~ Inquiries to:—lIndustrial Dept. Morris Motors Ltd 
Cowley Oxford. 








Tt 


— 





MORRIS INDUSTRIAL ENGINES 


MIE. $3 
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Telephone : 
Coventry 4145-6 











‘LORENZ 
GEAR 
SHAPERS 






Our are 

give 
particulars 

request. 


specialists 
available to 


you full 
on 


LONDON 


WICKMAN FOR PRODUCTION 


Photo by the courtesy of Ford Motor Co. Ltd., Dagenham. 


‘Lorenz’ Gear Shapers are in continuous 
operation in the works of Ford Motor Co., 
Ltd., Dagenham. 


4 


The high output capacity of ‘Lorenz’ Gear Shapers, 
the easy operation and accurate production explains 
their use in many big manufacturing shops. 


Helical gears (right and left hand) and internal gears 
can be cut on these machines and economical 
production is obtained on quite small lots. 


Lorenz Gear Shapers are made in six sizes with 

the following capacities : 

External spur gears - - 7} in, by 2in.—40 in. by 5 in, 
~ helical gears - 64in. by 2 in.—30 in. by Sin. 

Internal spur gears -5}in. by 1% in.—354 in. by 5 in. 
»  helicalgears- -5in. by 1% in.—30in. by 5 in. 


1A. C. WICKMAN LTD. COVENTRY 


MANCHESTER 


GLASGOW 















7440 





Telegrams: 
Wickman, Coventry 
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Jvickers 
CAMME! 


TURBINE ROTOR 
FORGINGS 


The English Steel Corpora- 
tion Limited were entrusted with 
the manufacture of the High 
Pressure and Low Pressure 
Turbine Rotor Forgings 
for the Turbo-Generator installed 
in the Blackburn Meadows Power 
Station, Sheffield. 





Important orders for heavy and 
medium forgings of all types are 
at present being executed in their 
Vickers Works, including those 
for the Solid Forged Boiler 
Drums for the High Pressure 
Boilers to be installed in Super 
Power Stations, and High 
Pressure Vessels for Coal 
Hydrogenation Plants. 


English Steel C orporation Cra. 





Incorporates the steel interests of 
VICKERS-ARMSTRONGS (at Sheffield and Openshaw) and CAMMELL LAIRD 


Registered Office: VICKERS WORKS, SHEFFIELD 
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Write for catalogue No. 
441 on this subject. It 
will help solve your cut- 
ting problems and will 
gladly be sent free upon 
request. 


P-TO-DATE machine tools are built 

to get the last ounce out of their 

work. Equipped with any but the best 
tools, such machines are not working 
at maximum efficiency. Because of the 
fine steel of which Firth Speedicut 
Milling Cutters are made, they have a 
unique capacity for taking a big cut, 


THOS. FIRTH & JOHN BROWN, LTD., SHEFFIELD. 





and for withstanding hard, gruelling 
duty with less regrinding, thus ensuring 
the most economical output from 
modern machines. Firth Speedicut 
Milling Cutters—with the fine crafts- 
manship of over 30 years behind their 
making—are now available for speedy 
delivery. 
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he Ferranti Surge Absorber has proved itself all over the 
world to be the only effective means of protection for 
Inductive Apparatus against lightning and other surges. 


Ferranti Transformers can now be supplied with the Surge 
Absorber incorporated as an integral component. 


FERRANTI 


Write for detailed information 





€TI LTD., HOLLINWOOD, LANCS. London Office: BUSH HOUSE, ALDWYCH, W.c.2 
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Telephone : ARDROSSAN 91. 
Telegrams : JOINTING, ARDROSSAN 






ContractorstoAdmiraity 
and Government Departments 





CORRUGATED METAL JOINT RINGS. | 
Made of Brass, Copper. Cupro-Nickel, 
Monel Metal, Steel, etc. 
Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 


SOLID METAL JOINT RINGS. 
Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 
Of any size, thickness and section, plain 
or serrated. 





METALLIC DISC VALVES. 


Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 


Made of Bronze and special Metals suitable 
for specific conditions. 











SLOTTED DISC VALVES. 


Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 
















For Locomotive, Diesel and aero engines, ee 
hydraulic plant, etc., and for superheated ieee 
steam joints. a FLEXIBLE DIAPHRAGMS. 





For regulating valves, reducing valves, etc. 


Made of all suitable Metals and to any 
design. 


CYLINDER-HEAD GASKETS. 


Of Solid Copper. 
For motor and Diesel engine work. 


_ COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and Diesel engine work. ee 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for use 
in conjunction with Corrugated Metal 
Joint Rings. 












SHIMS, LINERS & LOCKING WASHERS 
Of all types and Metals. 







FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high tem- 
peratures and pressures. 


Adaptable to any size of stuffing box. 













, ‘ 


as te) 
Illustrated Catalogue on application. 














if 





a nM O 


ELECTRICALLY DRIVEN 


| HIGH PRESSURE PUMPS 
for CHEMICAL WORKS 


We have supplied a considerable number of Pumps of the type 

illustrated to one of the largest Chemical Manufacturers in 

this Country, which have given entire satisfaction. 

it will be seen that the Pumps are totally enclosed, having 

j forced feed lubrication, and the pump barrels and valve-boxes 
made from solid forgings. 
These Pumps are designed for continuous running at a pressure 
of 5,000 Ibs. per square inch. 











6962 





A A TAT LE MEE 
HENRY BERRY & CO. LIMITED 


Telegrams: HYDRAULIC ENGINEERING SPECIALISTS, Telephone 
Leeds CROYDON WORKS. HUNSLET. LEEDS. Hunslet 
LONDON OFFICE: 38. VICTORIA STREET. WESTMINSTER, S.W.! 












F 
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STEWARTS AND LLOYDS LTD., GLASGOW : BIRMINGHAM : LONDON 


SHEET METAL -__ 
WORKING 5 MACHINERY, | 


Of {osm ne 
Press Tools of all 
‘ nas kinds for working 


Kein tinplate, aluminium, 













Our guillotines are of 








a eee ora Nt oe copper and sheet exceptionally robust con- 
tks ey ut metal generally. struction, designed for 
hay Rite. High-class workman- hard work; the foot 
c Sak wae ship throughout, Quick treadle machine being fit- 

oe Se deliveries. ted with blade lengths of 











from 20 to 48 ins. and 

front, back and side guides 

and finger guard. Our 
Power Guillotines, both 
geared and ungeared, 
cover all lengths up to 
10 feet wide, and thick- 
nesses up to 3 in. in mild 
steel. 





PRESSES + GUILLOTINES * BENDING MACHINES + FLANGING MACHINES 


nvetncaruncime ments SHIPLEY YORKS 












ad y Gag i 
eae 











“THE LATEST 
“FLUIFEED” COLD SAW 


**FLUIFEED”"’ GIVES 
Very sensitive feed control. 
Infinite number of feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 























= Machine Tool 
OTHER SPECIAL Engineering 
FEATURES. Exhibition 


Patented Swivelling Vice Nov. 8-24 
Covered bed slides 
Centralized control. 
Vee-rope drive. 
Tecalemit lubrication. 



















BUILT IN SEVERAL SIZES. 


Cutting times: 24in. by 7} in. OLYM PIA 


joist ia 1} minutes. 10} in. dia. 
M.S. Bar 4 minutes. 

















Apply: 


NOBLE & LUND LTD 









WE ARE EXHIBITING 


Felling-on- Tyne. 
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George Kent Ltd. supply meters for accurate measurement of the flow 
of steam, water, gas, oil or any other fluid, whatever the quantity 
or pressure; also equipment for controlling flow, temperature, 
pressure and level, and for the automatic control of boilers. 


Kent’s have made meters for fifty years, and were the original 
British makers of the Venturi Meter as well as the pioneers of flow 
measurement by the orifice method. 


Their works at Luton now employ over 1000 men on the design 
and production of meters and controllers. 


GEORGE KENT LTD., LUTON, BEDFORDSHIRE . . LONDON OFFICE: 200 HIGH HOLBORN, W.C.I . . JOHANNESBURG: P.O. 
Box 7396 PENANG: P.O. Box 321 . . MELBOURNE: Temple Court, 422 Collins Sereet . . PERTH, W.A. (Works): 66/70 Railway 
Parade. Agents—Montreal: Drummond, McCall & Co., Lted., P.O. Box 660 . . Sydney: Gibson Battle & Co. Ltd., G.P.O. Box 1595 BB... 
Perth, W. Australia: Flower, Davies & Johnson Ltd., 413 Murray St. . . Wellington, N.Z.: Cory-Wright & Salmon, P.O. Box 1230 . . Bombay: 





W. H. Brady & Co. Led., Royal Insurance Buildings, Churchgate St. . . Calcutta: W. H. Brady & Co., Ltd., Mercantile Buildings, Lall Bazar 
.. Madras: Richardson & Cruddas, P.O. Box 1276. . Lahore: Dhani Ram Shamihoke & Sons, Mahabir Theatre Buildings, Circular Rd. . . 
Shanghai: Malcolm & Co. Ltd., P.O. Box 2075 . . Jerusalem: Engineering Equipment Litd., P.O. Box 152 . . Kingston, Jamaica: 








R. Aitken, 122, Tower St. . . Port-of-Spain, Trinidad: Davidson-Arnotte & Co., Union Club Buildings . . Nairobi, Kenya: Gailey & 
Roberts, P.O. Box 667 . . Rio de Janeiro: Parson & Crosland Ltd., Caixa Postal 1382 . . Buenos Aires: rson & Crosland Led., 465 Calle 
Defensa . . Ploesti, Roumania: Societate “‘ Apex,” S.A.R., Casuta Postale No.6 . . Tokyo: T. Nakanishi, P.O. Box 424 . . Rotterdam, 






Holland: Wm. C . Grootenhuis, P.O. Box 388 . . Copenhagen, Denmark: Hans Buch, 47 Nyhavn . . Lisbon, Portugal: Engineering Co. of 
Portugal, Rue dos Remorales !2. 
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Water 
Softeners 
and Filters 


for Railway 


and 


Industrial Purposes 


The illustrations show a typical 
large water softening and pressure 
filtration plant as applied for the 
treatment of locomotive boiler 
waters, and supplies used for 
industrial processes and boiler feed. 


Paterson Plants are based 
on 30 years’ experience. 











oer a 











DRYSDALE 








HIGH LIFT TURBINE PUMP 


MATERIALS — WORKMANSHIP — SERVICE) 


ALL OF THE BEST 


e 


TUREINE FUMFS 


: 















DRYSDALE & CO LTD 


YOKER GLASGOW 
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UNDERGROUND 
DISTRIBUTION 
OF ELECTRICITY 


Few people realise what a huge mileage 
of main cable lies under our streets and 
roads. Almost the whole of this has been 
laid during the last 40 years and the B.I. 
as the first makers of paper cables in 
Europe have naturally supplied enormous 
quantities, twin, concentric, three-core, 
four-core as methods of distribution changed— 
and every type from low tension to super 
tension oil filled cables. Accessories too 
such as pillars, boxes, cutouts, switches, 
compounds, tapes and other jointing materials, 
and tools and appliances for handling, laying 
and jointing cables; fuse boxes, fuse wires 


and meters. 





PRESCOT ... LANCS. 





CABLES and MATERIALS 


FOR 












SPECIFY 








tri 


rw ~st en 


Aircraft and 
Automobiles. 


Bleachworks and 
Dyeworks. 


Cinemas 
Docks and Harbours. 


Engraving and 
Etching 


Factones. 
Generators. 
Holloware. 
Jronworks. 

Jewellery Annealing. 
Kitchen Utensils. 
Lifts. 


M Motors and Dynamos. 
N Neon Signs. 

O Overhead Lines. 

P Power Lines. 

Q Quarries and Mines. 
R Railway Electrification. 
S Ships. 

T Telephone Systems. 
U Underground Mains. 
V Vacuum Cleaners. 

W Wireless Equipment. 
X X-Ray Clinics. 

Y Yarn Mills. 

Z Zinc Works. 





BRITISH INSULATED CABLES LTD. 
CABLE MAKERS AND ELECTRICAL ENGINEERS 


Tel. No. PRESCOT 6571. 


London Office, SURREY HOUSE, EMBANKMENT, W.C.2, Tel. No. TEMPLE BAR 4793-6 
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COMPLETE YOUR EQUIPMENT WITH A 


PNEUMATIC SUMP PUMP 


FOR THE 


Contractor, Colliery, Quarry, Railways, Shipyards and Public Works. 















QUICKLY & EASILY 
STARTED. 


Clears a water-logged trench 
with amazing rapidity. 


STURDILY BUILT IN 
TWO SIZES. 








Made at our Works 
FRASERBURGH - SCOTLAND. 


























THe CONSOLIDATED PNEUMATIC 
TOOL COMPANY, LTD. 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 


FACTORIES at: London, England. Fraserburgh, Scot!and. Melbourne, Australia. 
Montreal, Canada. Berlin, Germany. Detroit, Cleveland and Franklin, U.S.A, 








Clearing surplus water with ® Sump Pumps during repairs to Sea Wall. 
BRANCHES ALL OVER THE WORLD. 














ALLDAYS & ONIONS EF | 
FANS 


REPEAT ORDERS 


afford the best proof of satis- 





|| 











faction, and all our customers 
give this concrete proof of 
their complete approval of 
our fans. Send us your 


enquiries for 


FANS for 
Large Serlano Dust Fan. A fé y D Climax Multivane Fan, one of three just 

Just completed. U T Y. supplied to an Indian Cotton Mill. ’ 

Teleg: ALLOAYS, PHONE, BIRMINGHAM GREAT WESTIE iD % wok Ks. Phone: VICTORIA 2251. 

SMALE HEATH, were ovens) «=BIRMINGHAM. 
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OVER HALF A MILLION ‘SIROCCO FAN INSTALLATIONS IN WORLD-WIDE SERVICE “Sirocco” Fan’ Mahufectures In 


TS rs 


Parsee L/'e 
* a 








clude the original “Sirocco” 
Multibladed Centrifugal Fan ; 
“Sirocco” Centrifugal Fans of the 
High Efficiency and Backward 
Bladed Types; ‘*‘Sirocco’’ Rever- 
sible Belt Driven and Electric 
Propeller Fans; “Sirocco” Dust 
Fans; “Sirocco” Hand Driven 
b> AY Fans ; “Sirocco” High Pressure and 
: Sa pola Fans; ‘‘ Sirocco"’ Fans for 


STANDARD : Cae cor Riga Pets See 
OF THE 4 3 


WORLD 





o 


























The fact that over half a million “ Sirocco ” 
Fan installations are in WORLD WIDE 
service emphasizes their pre-eminence for 
every conceivable industrial requirement 
involving the movement of air or hot gases 
in any desired volume and under varied 
conditions of operation. 


Write for ** Sirocco Products" which summarises in pictures our manufacturing activities 


DAVIDSON 2 C°L? 


SIROCCO ENGINEERING WORKS, BELFAST. 


BRANCHES-LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE-ON-TYNE, CARDIFF, BRISTOL, DUBLIN. 




















| £200 saved by scaling Economiser 


“SKATOSKALO” 


ELECTRIC SCALING APPARATUS 


PROMINENT Lancashire Spinning Company was recently quoted £240 for scaling 600 
Economiser tubes by a firm of Contractors. This price was considered excessive and a 
‘‘Skatoskalo”’ machine was purchased instead. The cost of the machine including spares 

and replacements plus cost of current and all labour costs incurred in dismantling, scaling and 
rebuilding the plant amounted to £160—a clear saving of £80 on the first job. The scaling of a 
further 500 tubes followed, and as the cost of the machine and fittings was already provided for, 
the saving was greater still. From the very accurate figures taken by the customer the total saving 
on the 1,100 tubes amounted to £200. This figure goes to prove that a “‘ Skatoskalo ”’ machine is 
This one man is scaling a not an expense but a gilt-edged investment. Why not let us show you what “‘Skatoskalo” can do 
Green's Economiser with a for you? We will willingly arrange a free 

Shatechale machine and deing demonstration at your own works and are 


a anal quater ae — prepared to stand by the result. 








Write to-day for Catalogue of ‘‘ Skatoskalo”’ Boiler Scaling Tools, 
also for Catalogue of ‘‘ Multi-flex’’ Tools. 


F. GILMAN (B.S.T.) LTD. 


(Flexible Drive Specialists) 
221, HIGH STREET, SMETHWICK, STAFFS. 


SMETHWICK 1202-3. ‘Grams: ‘*SKATOSKALO,"’ PHONE, B'HAM. 








Phone: 
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CLARKE CHAPMAN € CO. LTD 


VICTORIA WORKS, | .  GATESHEAD-ON-TYNE 


~ ¥YCLOP 


ELECTRIC OVER IEAD. CRANES 
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COWANS, SHELDON & CO. LTD., ” CARLISLE 


London Office: BUSH HOUSE, ALDWYCH, W.C.2 





7341 
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CONFIDENCE- 











INDUSTRIAL DRYING 


There is not a drying process that 
Univectairs and Vectair Air Heating 
Batteries will not speed up and reduce 
in cost. Write also for Brochure 
No. A.H.2. 


To gain the confidence of your clients, you need 
absolute confidence in your works capacity to ensure 
reliability in the output and quality of your products 
that have to meet the judgment of the open market. 

Heating apparatus comes foremost in works equip- 
ment because, more than anything else, it safeguards 
the efficiency of workmanship which is dependent 
upon the health and comfort of your staff. You must 
have confidence in your heating equipment, being able 
to ensure trouble-free and healthy working conditions 
which, in themselves, engender confidence. 

In no other products can you more safely repose 
your confidence for works heating, or, in fact, for 
all heating, than those of ... 


BRITISH TRANE CO. LTD. 
VECTAIR HEATING CONSULTANTS 


who are not only makers of heating units, but specialists with 
years of accumulated experience in the best application of their 
products to particular requirements. It was through confidence 
in Trane products that, during 1933, Univectairs and Vectairs 
were supplied to a total capacity of ... 


140 MILLION B.T,U,’s 


ON REPEAT ORDERS ¢o leading heating engineers and 
users throughout the country. Write for the Univectair 
Brochure No. U.H.2. 


the 


Successful Business 


Foundation of 











BRITISH TRANE CO. 


LTD. 


VECTAIR HEATING CONSULTANTS 


Vectair House, Newcastle Place, Clerkenwell, London, E.C.1. 


Phone ; 


Clerkenwell 6864. 











Branches at; Barry, Birmingham, Blackburn, Belfast, Sheffield, Leicester, Newcastle and Glasgow. 





VECTAIRS 
for Offices, Showrooms, etc. 


Better heating—with air circulation— 
helps mental alertness. Greater com- 
fort is combined with artistic advantages. 
For steam and hot water and also for 
ELECTRICITY. Write for Brochure No.V.2 
and E.V.2. 























WELDED 
MEAT 
DIGESTER 


BUI 


The Metrovick 


ment, the most extensive experience and 
unique facilities for the manufacture of Arc- 


Welded Prod 


PRODUCTION COSTS 


Your Designs—Y our Specifications— 


ARC - WELDING 





~ LOWER YOUR 


LT UP BY “ METROVICK” 
EXPERTS 





and specifications. 


your disposal. 


intricate types 
vick” works at 


TRAFFORD 


to s’ own drawings 
All these are entirely at 


ELECTRICA 


are fabricated at the “ 


PARK OR SHEFFIELD. 





ES: TROPOLIT 
M*Vickerg \N 
Src ea EAL EO to 


co, LTD 
Welded Products in all sizes, of simple or TRAFFORD PARK, MANCHESTER. 17. 
Metro- 


WELDED 
OIL TANK 


TURBINE i 
LUBRICATING 
SYSTEM J 





al 









































2000 TON ELECTRODE PRESS 
@ We design and build Hydraulic Presses for all 
purposes. 
@ High Speed Forging Presses up to 12,000 tons 
power. 


DUNCAN STEWART & Co., Ltd. 
LONDON ROAD IRONWORKS 7356 


6000 TON TYRE FORGING PRESS 


Telegrams : W Telephones : 
_ 25. Vie a Street, $.W.! Telephone—Victoria 2576. “STEWART, GLASGOW" GLASGO BRIDGETON, 3243-4-5 

















100 B.H.P. Lanca- 
shire-Crypto 
Squirrel Cage 
Motor driving a 
pump ina Coal Mine 





























Works 
TRAFFORD PARK, MANCHESTER. |7 
& WILLESDEN, LONDON. NW1O 


LANCASHIRE DYNAMO 
AND CRYPTO LTD 
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SCRAPERS, 
SKIPS, 
HOPPERS, 
BUCKETS, 
BOOMS, ETC. 


for 


EXCAVATORS, 
DREDGING MACHINERY, 


and 


SCREENING PLANT. 
















CONTRACTORS’ PLANT. 


THE QUALITY AND SERVICE OF S.B. PRODUCTS ARE GUARANTEED. 
CONSTRUCTED TO CLOSEST LIMITS AND OF BRITISH MATERIAL THROUGHOUT. 


The Steel Barrel Co. Ltd. 


Telephone : Uxbridge 251, 252, 253. UXBRIDGE, MIDDLESEX, ~ Telegrams: Barrels, Uxbridge. 


















4 2100T 3) 
00 8 V 
chest airewn 
















® Write to-day for full details of this world-famous, economical and durable roofing. 
D. ANDERSON & SON LTD., PARK ROAD WORKS, STRETFORD, MANCHESTER. 


And at London, Belfast, Birmingham and Glasgow. 
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Sole manubachmg hcensees 


THE —— BolLERWORKS LTD 
WARK -on - TRENT 











GALVANISING & CONSTRUCTIONAL IRONWORK. 
JOSEPH ASH AND SON, LIMITED, 
Rea Street South, BLRMINGH AM. 7595 








KEYS 


HEADED, PLAIN, ROUND END, 
and WOODRUFFE KEYS. 
SOLID AND SPLIT TAPER PINS. 
COTTERS and SHAFTING COLLARS. 


HERBERT FORDSMITH, LTD, 
Hadfield St. Works, Cornbrook, 
MANCHESTER, 16 












Gearing, Pulleys. 


Fer illustrated advert. see page 52, May 18. 


BARRY, HENRY & COOK, LTD., 
Engineers, ABERDEEN. 7e02 


Te” 
The Luton Engineering Pattern Ce., 


PRINCESS ST. L ON. Phone: 961. 


PATTERNS 
















Accuracy & Punctuality Guaranteed. 





MELDRUMS LTD. 
INGINERATORS 
with heat utilization. 
Made to last. 

No nuisance, 


TIMPERLEY, 
Manchester 





4757 











JOHN SPENCER, L” 
WEDNESBURY. 
IRON & STEEL 


TUBES 


een, STEAM MAING, PIT 


| SCRIVENT 


FOR 
MACHINE TOOLS 
SCRIVEN & CO., 
York Street Ironworks, Leeds. 











- - =, | % 
. ot eS 
Sey. 





THE BEST WORM GEAR 





MANCHESTER. 


























PUMPS and PUMPING MACHINERY 





LONDON OFFICE: 109, KINGSWAY, W.C.2. 


FOR 


BELT & MOTOR DRIVE 
FOR LOW LIFTS 


FOR EVERY PURPOSE 


Write for List No. 3 


CULWELL WORKS, 


‘one: Holborn 1091 





‘Grams : 








JOSEPH EVANS & SONS 


(WOLVERHAMPTON) LTD. 


onsite me WOLVERHAMPTON. 


“ Evans, Wolverhampton” 











=. 
i 
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In WEST DEVON or WEST AFRICA 
you will find the 


CROSSLEY-PREMIER 





The large illustration above is of a six-cylinder 750 B.H.P. 
Crossley-Premier oil engine direct coupled to 500 K.W 
alternator in ‘“‘Glorious Devon.” It is installed at Mary Tavy for 
the West Devon Electric Supply Company Ltd. 


The smaller illustration, by way of contrast, shows a similar 
engine en route to the isolated gold fields of West Africa, where 
the type has proved its worth under arduous conditions of day 
and night operation. 


Crossley-Premier engines, both oil and gas types, have earned a world-wide fame 
and in every way have justified their adoption—especially where day and night 
service for long periods is essential. 


One plant has saved over £380,000 in nine years as compared with the cost with 
the steam plant originally installed—a capital investment. 


Another Crossley-Premier station is doing even better and saving £85,000 per 
annum as compared with the previous cost of purchased electricity. 


CROSSLEY-PREMIER 
HEAVY-OIL ENGINES 


THE PREMIER GAS ENGINE COMPANY LTD., SANDIACRE, NOTTINGHAM 
LONDON OFFICE: 139-141 QUEEN VICTORIA STREET, E.C. 4. 


CROSSLEY POWER MEANS CHEAPER POWER 












P3 
7578 


STEEL CASTINGS 


by Open Hearth Acid Process from 
12 tons to a few pounds in weight. 


TO PASS ADMIRALTY, LLOYD’S, BOARD OF 
TRADE OR BUREAU VERITAS TESTS. 














Castings for Railways, Shipbuilding 
Yards, Engine Works, Rolling 
. Mills, Iron Works, Bridge Work, 

. i “~~ Z - Hydraulic and Electrical 
aD Sty : >> Machinery, Mining, River Dredger 
a . ji Excavating Work. 


7307 


SPECIALITIES : 


Tooth Wheels and Pinions used 
in connection with Cranes, 
Winches, Capstans, etc. 


Cast Steel Anchor Heads. 





W. SHAW & CoO., Ltd., Wellington Foundry, MIDDLESBROUGH. 


Telegrams—‘‘ WELLINGTON, E inchasabo. 4 ON ADMIRALITY AND WAR OFFICE LIST. 
London Office: 20, Grosvenor Gardens, 8.W.1. - pope : GEORGE 8. DAVIDSON. 
Representative for Manchester and Birmingham Districts: T. W. F. DIXON, Cliffiands, Lymm, Cheshire. 

Glasgow Office: 4, West George Street, Glasgow. - Representative: J. G. McONIE. 


Agent for Leeds and District: G. G. S. GRUNDY, 24, Basinghall Street, Leeds. 
Agent for Durham and Northumberland: G. NELSON, 14, Akenside Hill, Newcastle-on- -Tyne. 








AUTOMATIC COUNTING 


VEEDER-ROOT 
COCUNTERS 


MECHANICAL & ELECTRICAL 
—the most complete line 
of counters of the highest 
standard of quality and 
reliability in the world. 










F. E. DICKINSON, 
St. Andrew’s House, 
Holborn Givens, London, E.C.1. 


Telephone : - - CENTRAL 4638 
Telegrams : - "a eede rmeta, Smith,’ London. 


753 





Electric of every 


Cranes type 


Royce Ltd Manchester 








HAMWORTHY 


OM ENGINES 
PUMPS and AIR COMPRESSORS 


THE HAMWORTHY ENGINEERING OO,, Ltd, 
Works :—PooLz, DoRsEt. 
76, Victoria Street, LONDON. 
Branches { 118 Queen Street, GLASGOW, 


Pc: 
Ks any see. wont ned 
of us «eo. shies 
wee) v 
one ie - 


MECHANS' LIMITED, 
Engineers & Contractors 
SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 

10, Princes Street, Westminster,S.W.1 
See illustrated - ot cage appearing 
une 5, 















6418 





ABBOTT & CO. (Newark) LTD. 


“AIR RECEIVERS © 


NEWARK, NOTTS. 





Tel. Add. . ** Abbott, Newark.’ + Tel, No 
See displayed Advertisement, Page 41, June 22. 











PRATCHITT 


BROTHERS, LTD., 
Denton Ironworks, CARLISLE. 





DRYING MACHINERY 


Air Dryers, Rotary Dryers, 
Film Dryers, 4157 





General Engineering Plant. 
iene 
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Pneumercator 
Distant Indicating | 
Boiler 


Water Gauge 


& EXTRUDED RODS AND SECTIONS 

To customers’ specifications and 

designs In High-speed Screwing Brass: 

a Naval Brass, White Metal, Manganese 

Bronze, Forgeable Alloys, and High- 

@ strength Bronzes. 
77) NON-FERROUS METAL INGOTS 


To customers’ specifications in Gunmetal, 








Phosphor-bronze, Manganese and Alu- 
minium Bronzes, Brass, Type, White and 


2 j- Anti-friction Metals. 

3 2 to firing floor. Overcomes high BEARINGS 

®e3 steam drum difficulty. Operates cen Waites cad Gece ie Sem 
3 with cold water. No mechanical 1” dia. 


7 working parts. Simple to instal— 


simple to use. 
Excellent visibility makes obser- | 
vation easy. 

No special indicating liquid used, | 
simply water from the boiler, hence 
the Distant-Gauge can be drained 
and flushed through while in service. 


| 
: | | 
°3 Brings water level reading down | CHILL CAST BARS FOR BUSHES AND 


his is or 


SOLID METAL PRESSINGS 
In Brass and Bronze to any Design. 


Made by 
M°KECHNIE 


BROTHERS LIMITED 


Metal Works: 
Rotton Park Street, Birmingham 16 
Telephone : Edgbaston 0380 (6 lines). 
Telegrams : “‘McKechnie, Birmingham.” 
LONDON—17 Victoria St., Westminster, S.W.1, 
MANCHESTER —511-13 Corn Exchange Bidgs.., 4. 

NEWCASTLE-ON-TYNE—90 Pilgrim Street. 
LEEDS—Prudential Buildings, Park Row. 
Smelting Works: WIDNES, LANCS. 


T 


Steam Drum 















Many users on land and sea. Marine jobs 
include: “Viceroy of India” and ‘“ Duchess 
of Bedford.” 


Approved by the B.O.T. as 

complimentary to the ordi- 

nary Water Gauges, Lloyd’s, 

British Corporation, etc. 
SOLE MAKERS: 


Kelvin, Bottomley 
& Baird, Limited, 


Cambridge Street, 
GLASGOW. Chatranan 1900 1907, 







or" le, 



































WRITE FOR, 


OL ATALOGUE fF 














3982 


| 


















FILTERS 








a normal control 
model of the popular 








TWO-TONNER 


with 12’ 13° or 14 O’ wheelbase 


50 h.p. side-valve engine; full floating rear axle; power-assisted 
brakes; legal body space—I!’ 8” (standard wheelbase) or 
14 4° (long wheofbest) ; full modern equipment, including 
spare wheel and tyre; outstanding road performance ; 
petrol consumption 16 miles pe: gallon. Tax £30. 


PRICES from £315 


EARLY DELIVERY. 










ECONOMY FOR ALL OIL USERS 


AS SUPPLIED TO THE ADMIRALTY AND 
CROWN AGENTS FOR THE COLONIES. 








Write for Section C List. 







Fall particulars from -— | 
JOHN I. THORNYCROFT | 


& CO. LaeTED. A, on WELLS & Co. LTD. tn al 8044. 
eee | CHEETHAM, MANCHESTER, 3. 


London Office: 82, VICTORIA ST., S.W.1. Tel. No. VICTORIA 1921-2. 
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J. R. JOHNSTON 


Globe Ropeworks 


HYDE CHESHIRE 


Phone: Hyde 555. 





The best in the World. 
There are imitations, but no equals. 
Send for samples and list of users. 


ROPE LUBRICANT. 


Specially prepared for Ropes, prevents slipping 
and preserves the life of ropes. Any lubri- 
cant is not suitable. Use only the lubricant 
specially made for the job. Supplied in 14, 
28, 56 and 112 Ib. tins. 

Can be supplied through your local Mill 
Furnishers. 


COVERINGS FOR BOILERS, PIPING, ETC. 


All types of material; Hard Setting Composi- 
tions, Asbestos, Magnesia, High Temperature 
Resisting Composition, Glass Silk, Slag Wool, 
etc., Sections, in Magnesia and Asbestos, 
Contracts carried out anywhere. 

Send for sample. 

Can be supplied through your local Mill 
Furnisher. 


HACKSAW BLADES AND FRAMES. 


Hand and Power Blades, all sizes. 


SQUARE DRIVING ROPES. 






























NEW !! 


INSIST ON HAVING 
TRIER’S 
“ALL STEEL” GREASE CUP 
WITH THE NEW 
POSITIVELY LOCKED 
NIPPLE. 





THE HEXAGON OF THE NIPPLE 
FITS A CORRESPONDING RECESS 
IN THE SHANK PRESSING — 
THUS RELIEVING THE JOINT 
OF ALL SHEARING STRAIN — 
AND ELIMINATING ANY 
POSSIBILITY OF FAILURE. 


TYPE «“U” 
GUARANTEED 
FULL GREASE-TIGHT THREADS 
















FOR MORE THAN 50 YEARS MAKERS 
OF FINE LUBRICANTS & LUBRICATORS. 


“ TELL-TALE ” — “ UNBREAKABLE ” 
FULL BORE — STAUFFER, Etc. 








FOR BEST RESULTS, 
CHARGE WITH :— 








OF ALL 
MILL FURNISHERS 
AND 
FACTORS 
OR 
DIRECT FROM 





nEGD. TRADE MARK 





36 VICTORIA ST., 
WESTMINSTER, 
S.W.1. 


TRIER BROS.” 































































UNILEVER 
HOUSE 


is another outstanding example 
of Modern Architecture. 



















and once again 


BULL 
SUPER-SILENT 
MOTORS 







Provide Motive Power for most 
of the essential services of an 
important London Landmark. 







Write for List A102. 


LONDON OFFICE PHONE: TEMPLE BAR 5256. 7515 







































ENGLAND 


BRANCH OF E.R.& F. TURNER, LTD. 
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ee Dea VALVES Oo A 4 [= AS 


STEAM, 
AIR, or 
WATER. 


PATTERN 1902. A general 
purpose valve, with a combined 
Safety Valve loaded by the 
Reducing Valve springs, so that 
it is automatically re-set with 
any change in reduced pressure. _ EMERY, EMERY CLOTH 


For pressures up to 175 lbs. | and EMERY PAPER, 
: | CARBORUNDUM 
a | (Silicon Carbide) 


a ” We manufacture Abrasives to fulfil every re- 
bcs cay tie andy de) quirement. The continued maintenance of their 


i- 















































Sizes : 4 in. to 4 in. supreme quality, durability and satisfaction to 


| GARNET and FLINT the user enhances the world-wide reputation of 
the name of Oakey, enjoyed for more than 


CLOTHS and PAPERS ,.0 years. Specify your particular needs and we | 
| WATERPROOF. Will supply generous working samples for experi- 


Also PATTERN 1905 in sizes up to 16 in. and 
mental purposes. Expert technical advice always % 


| 
| 
‘Atmospheric’ pattern for reductions to atmosphere | ABRASIVE PAPERS wr scureernee i 
or below. & 

| JOHN OAKEY & SONS, LIMITED ' 

Wellington Mills, London, S.E.1 bs 

| Telephone: Hop 2365-6. Telegrams: “ Oakey, Lamb, London.” 






































STANDARD > 
PIS) we RINGS 


It says much for Standard’s Piston 
Rings that seven thousand 
satisfied users acclaim them. 





THE ORIGINAL SWISS FITTINGS 


me 


/ EVERY FITTING 
























Prd Gs 868K OP Pec lL | CO le 


The reason is not far to seek. 


Standard’s forty years of accumu- 
lated experience has elevated 
Piston-Ring making to a fine art. 
Here are hammered, cast-iron 
rings of such accuracy, such 


dependability and solid worth, . “ere 
chet they never let yeu down, | | The special features of +GF+ Fittings are 


The faces are ground to half a malleat ility and great strength. +GF+ 

thou., and deliveries from. the will withstand any normal bursting pressure, 

smallest ring and up to 72” in : : 

ymin Bene KB hla and as we have said, being truly malleable 

ft are sufficiently ductile to expand on to the 
asgow Office: W. M. Japp, 197, Bath ° ee . . 

St., Glasgow, C.2. "Phone : Douglas 5357 pipe and make joints that are vibration 


Lond Office: J. F. Macdonald, 39, 
Victoria Serect, Westminster, S.W.| proof and leak proof. 


"Phone: Victoria 0222. 

Blow holes: porosity of metal and other 
defects likely to result in leakage are pre- 
cluded by close inspections during manu- 
facture and severe pressure tests. 

Ensure perfect steam, gas, oil, water or air 
pipework by using +GF+ Malleable Fittings. 


Write for list showing sizes(¢’’—6”’ dia., 
and large range of types. 


SSS LE BAS TUBE CO., LTD. BS 


Dock House, Billiter St., London, E.C.3. 
——————————— 


| -° 








j 


> Saaeery a | 









riniateinensigeg.: F058 


THE STANDARD PISTON RING & ENGINEERING CO.,LTD. i 


PREMIER WORKS, DON ROAD, SHEFFIELD. 
Telegrams: Ocean, Sheffield. 7558 Phone: 4197. | BRANCHES 








GLASGOW : MANCHESTER: BELFAST: 
33, ROBERTSON STREET. 16, DEANSGATA. 45, ROSEMARY STREET. 









a SS ET 06 hC!.hUCUP ——_ 


| he a! 


JUNE 29, 1934.] 


ENGINEERING. 








[SUPPLEMENT page XV] 43 











Me 


HAS LATITUDE 





NORTHUMBRIA 


FOR STRESSES 


DEPENDABILITY FOR SERVICE 


The special care exercised in 
the selection of the materials 
used in Northumbria Leather 
Belting and the high crafts- 
manship employed in the manu- 
facture of it has resulted in 
a world wide reputation for 
dependability and durability 
in an amazingly varied number 
of trades; ranging from the 


OT 


giant pulp mills of Newfound- 
land to the gold mines of 
Africa. Northumbria is stocked 
in all standard widths and 


special sizes are made to speci- 
fication at the shortest notice. 





Our technical Engineers will be glad to advise on any 
power transmission problem and will recommend the 
width, thickness and type of belt to solve the difficulty. 
Particulars of other Angus Woven, Hair, Cotton and 
Balata Belting sent on request. 


THE 





GEORGE ANGUS « Col" 





| Newcaslle «> Tyne 


7 Bury St., St. Mary Axe, London, E.C.3. 


-2/2-261 








GRAFTON & CO. 





CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


ESTABLISHED 1886. B E D FO R D + 


IMMNTINTINN — NO, 





.— z = > abe SS ee 


J = 























Write the Sole Manufacturers: 


FLEMING, BIRKBY & GOODALL, LTD., 
WEST GROVE MILL, HALIFAX, ENG. 


Telephone : 3748 (2 lines). 
Telegrams: ‘* Fleming, Phone, Halifax.” 
London: 1, Broad Street Place, E.C.2. 





4634 











Te 


{ 


EAST FERRY ROAD ENGINEERING WORKS Co. Lid. 













47 






| 
= 


THREE-TONS Patent Level-Luffing Portable raulic Cranes, as supplied to the Great Western 








STANDARD STEAM CRANES 2 TO 10 TONS CAPACITY. 
Modifications to suit all requirements. 
Illustrated Catalogue free on application. 











“y 
Railway for Cardiff, Barry, Penarth, etc. 6923 
Generali Engineers and Ironfounders. Estimates given for Repairs. 








Telephone : Bedford 2490 





Telegrams: “ Grafton” Bedford. 33 





Siv'siss. MILLWALL, LONDON, E.14, srt: onson 
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If interested in 


PNEUMATIC PLANT 
Consult P 


“BROOMWADE” 


35 YEARS SPECIALISED EXPERIENCE AT YOUR SERVICE \ 
AIR COMPRESSORS = f7yteecties ‘ 
PNEUMATIC TOOLS To suit all duties. 


BROOM & WADE L'™? - HIGH WYCOMBE - ENGLAND 


CUOOOUCCUEECCECLOCUOCEEEEAE COC COURCELE DEAS C00RL0 08 CCU CEEUEEEE REECE CREE DS ASSETS CE RCE TITTLIL EPL titi 
PLM MMM MMM mmm mm tm itt rrr ch ere tl! 


ee 
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& 
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Mild Steel Furnace Undercarriage welded throughout .l6ft. 4in. long by 
ll ft. 6 in. wide, weighing 4% tons. )) Our light and heavy Boiler Shops 
are equipped for the production of all classes of rivetted and welded work. 


| 
RIVETTED AND WELDED PLATEWORK 


DAVY BROTHERS LTD 


PARK IRON WORKS, SHEFFIELD. 
Telephone: Sheffield 22161. Telegrams : “‘ Motor,” Sheffield. 
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This Hlustration, reproduced by kind 
permission of MESSRS. JOHN FOWLER 
& Co. (LEEDS) Ltd., shows a further 
example of the confidence of Diesel 
Manufacturers In R. & M. bearings 
.. «indefatigable bearings thet meet 
the most exacting tests under all 


conditions of service. 


BEARING CL” 
NEWARK ox TRENT encta 

















STONE’S G.P @ PUMPS 


The all British general purpose pumps 





Cast Iron Bodies, Steel Shafts, Bronze 
Impellers 


Motor bolted direct to flange on pump 


Made in five standard sizes—hand started 
or automatically started 


Suitable for heads up to 90/100 feet out- 
puts up to 2,100 g.p.h. according to head. 





High Efficiency. Low Running Costs. 

Long Life. Simple to operate. 
Occupies minimum 

Robust Construction. space. 


Silent Operation. Easy to install. 





GENERAL Purpose PumMpiInG6 SETS 





A pump which guarantees the highest 
satisfaction. 


Send for pamphlet containing full 
particulars and prices. 


J. STONE & COMPANY LIMITED, DEPTFORD, LONDON, ENGLAND 
(RRS BREA i SR NS ARR LEE SA LL A EPS SE AMT 
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Colt? GLASGOW. 


TS EE COE A al 














ip i <5 5 SPs _ 4 <ptay ok aig pe 


One of eight 3-ton Semi-Portal Electric Wharf Cranes supplied for service on the Dockside at Glasgow. 






























THE CONTINENT _ || REFRIGERATING 
* MACHINERY 


Harwich-Zeebrugge Train Ferry 








The All-Rail Route. Goods loaded in CONTINUOUS SERVICE 
“Ferry” wagons at railway stations in 

all parts of Great Britain are not removed AND ADVERSE HEAT 
until destination is reached. Risk of our CONDITIONS. 
damage at ports is greatly lessened. a 
Daily sailings in both directions. 








Full particulars from Continenta! Traffic a L‘N-E’R, Liverpool Street Station, 
London, E.C.2. 








SEAGERS L”- * 


Specially suitable for Machinery DARTFORD. = bras 
—— 
























4e [SUPPLEMENT page xx 





ENGINEERING. 


_JUNE 29, 1931. 














TOTHERTSPHTT 
BATH | 


| 
| 


Mey 


| ie 
| 
| 















































A'TYPICAL’ INSTALLATION 
F 


CRANK LEVEL LUFFING 
~ CRANES 


RAPID CARGO 
HANDLING 











ADVICE TO 
MANUFACTURERS 
AND TRADERS 





The Council of the Trade and Technical Press has received represent 
tions from advertisers, Individually and collectively, with the request that 
Trade and Technical Journals should draw attention to the wisdom of 
scrutinising very closely any propositions which may fall under one or other 
of the following heads :— 


(1) Requests for Participation in Composite Pages. 





Composite pages generally relate to new public works and under- 
takings, and no objection can be taken to them when carried out on 
the proper lines. Any proposal, however, to participate in 4 
composite page should be fully investigated, since it can be used as 
| an Indirect means of inducing contractors or sub-contractors to 
| spend money on unprofitable advertisement; for example, the 
names of the principal undertaking or of directors or officials 
responsible for the placing of contracts or orders may be put forward 
as sponsors for the scheme, with the result that, rather than risk 
offence, the contractor or sub-contractor may agree to participate 
by giving an advertisement ; and the advertisement may be quite 
unprofitable to him, since the page may consist of a small amount of 
editorial and a large number of advertisements, and the advertise 
ments, owing to their s character, may not be of interest 
to the bulk of the readers of the publication. 





(2) Requests to Advertise in Handbooks Descrip- 
tive of Works or Industrial Undertakings. 


While the proprietors of industrial establishments have every 
right and Interest to produce books descriptive of their manufactur- 
ing facilities, or welfare activities, they should examine with the 
utmost care any proposal whereby these books are to be produced 
or supplied to them free or at a reduced price ; since this project 
can be used as an indirect means of inducing their sub-contractors 
or other firms to spend money on unprofitable advertisement ; for 











example, the names of the proprietors of the establishment we be 

used to bring influence on their sub-contractors or other firms from 
whom they buy plant and materials, with the result that those firms 
may thereby be induced to take advertisement space which has no 
real advertising value for them. 


(3) Proposals to Give Free Editorial Write-ups 
| Subject to Purchase of Blocks for I!lustrations. 


| Any proposal to give a free editorial write-up should be carefully 

| examined and enquiries made at the time as to the illustrations and 

| cost thereof ; for the system can be abused by the blocks being made 

of unnecessarily large proportions and being charged to the customer 
at more than the normal price of such me | 








It cannot be too strongly emphasised that firms should examine any 
such proposals as are mentioned above before they agree to participate. 
|In the case of Items | and 2, if they are approached for permission to allow 
, books or special pages to be based on any undertaking in which they are 
interested, they should be careful to see that their name will in no ens be 
|used to bring influence to bear on sub-contractors or firms from whom 
| they purchase. 
The Council of the Trade and Technical Press, 


E. O. NORTON, 


6, Bouverie Street, Secretary. 
Fleet Street, 


London, E.C.4. 
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STANLEY Hand-made Pattern Drawing Instruments 
in “PERMA” Case—Set as itlustrated £6 6s. 


These cases are moulded from a new material which is heat, damp and pest-proof. 














" STANLEY Instruments 
Give Satisfaction 
* for a Lifetime ~™ 


A CATALOGUE “P.3” WILL BE SENT TO YOU UPON APPLICATION. 


W. F. Stanley & Co., Ltd., 

















: Betb. 1953. Contractors to British and Foreign Gevernments. 

e 286, High Holborn, London, W.C.lI. 

a ann ee —— 

: 

AERIAL CABLEWAYS 

FOR 

ECONOMICAL HANDLING & PLACING OF 

MATERIALS. 


































nA ROPEN - ” = 
See 


Aerial Cableway supplied to Messrs. Balfour, Beatty & Co. Ltd., on 
construction of Dunalastair Dam for Grampian Electric Power Scheme. 


HANDLING PLANT OF ALL TYPES. 


















Allow us to study your problems 
and submit proposals. 
















London Office : 









Telegrams : 

~~ ~ Amberley House, 

Telephone : 12 Norfolk Street, 
ej — rong 








| 


| 
| 
| 
{ 
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te Intiuduce 
‘THE New EASIGO PROTECTED - TYPE 
| PLUGS AND SOCKETS FOR 


| UNIVERSAL 


INDUSTRIAL AND Domestic Use 


with Evertrue Pins, Self-Adjusting Springy Contact-Tubes, and Infallible 
Earthing - Contacts in accordance with British Standard Specification 
No. 196, the only B,S.S. that provides Wall Plugs and Sockets, 
COUPLERS FOR EXTENDING FLEXIBLES, and Connectors for 
Portable Appliances all of the same essential dimensions for a given 
rating and non-reversible so that single-pole switches may always be in the 


ESSENTIALLY 

EASY 
TO 
WIRE 
FIT 
EARTH 
USE 


VISIBLE EARTH -TERMINAL 
NON- REVERSE FEATURES 


* 








UNBREAKABLE MET 
SHROGDS, PROTECT! 
PINS AND CONNECTIO 


E-L-N INDICATING 
EARTH: LIVE-NEU TRAL 


— EVERTRUE PING 


GLAND GRIPPING OUTE® 
SHEATH OF CABLE 


DEEPLY - RECESSED 


ORIFICES AND 
SPRINCY SOCKET = 


> 


FLEXIBLE GUARD 


CONTACTS 





| tection shields pins 1 


| All interchangeable with earlier patterns : 





PROTECTING CABLE 


BUY 





AN EASIGO PLUG AND FLUSH-MOUNTING SOCKET 
WITH LESS PROJECTION FROM THE WALL THAN ANY OTHER 
(SURFACE-MOUNTING SOCKETS ARE ALSO AVAILABLE) 


Weatherproof and capable 
of working well in heavy 
driving rain (metal cap 
pravided as extra to cover 
socket when not im use) : 
interiors non-hygroscopic 


Plugs fitted with pliable 
cable-glands suitable , for 
gripping industrial or 
domestic flexible eofds or 
cables of any type afid’size 
including I.E.E. ratings 


Practically indestructible : 
complete mechanical Pom 
om 


deformation a 
day,- to-day r - - 
‘ tumble fusage 
Sockets fit standard wall-boxes : 
Easy engagement and withdrawal of plugs: Live pins always literally 
untouchable: 5-ampere standard dimensions: Capable of carrying ro 
amperes at 250 volts: Capable of switching 10 amperes in 250-volt A.C. 
circuits with good factor of safety 





SOME POINTS FOR THE DOMESTIC USER 


Here are plugs and sockets interchangeable at practically all points in and about the 
house, including the garage, the wash-house, the yard, and so om; they can be finished 
to suit special decorative colour-schemes ; their 10 ampere capacity adapts them for 
connecting at least 2 kilowatts at 200 to 250 volts, and this covers the greet majority of 
requirements of even the larger appliances Hike radiators and combined washers and 
ironers. The plugs can be fitted with one-ampere or four-ampere fuses withdut loss 
of interchangeability, and are then suitable for hand-lamps, irons, and other smalil- 
current appliances 


LIST PRICES. 


Outlet-Plug 2s. 6d. — Outlet-Socket (Surface Mounting) Is. 9d. — 
Outlet-Socket (Fiush-Mounting) 2s. 6d. Packed in Attractive Cartons. 


ASK FOR FULL PARTICULARS FROM 


a. REYROLL 


HEAD OFFICE AND WORKS 


HEBBURN-ON-TYNE 


& CO 
LTD 


ENGLAND = x; 
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AS THE MOST IMPROVED AND 
ACCESSIBLE RIM FRICTION 
CLUTCH YET MANUFACTURED 

















SLIPPERS 
SHOWN PARTLY 
WITHORAWN 
FROM THEIR 
GUIDES 


ae ~ see 
. W. “SUREGRIP” RIM FRICTION CLUTCH. ‘*” 


: 
reanx WIGGLESWORTH «... 


SOLE MAKERS OF THE “TEXROPE” DRIVE. 
ENGINEERS — Y — YORKS. 
"Phone: Stripley 1466-1667-1668. SS" Gram: “ Clutch, Shipley.” 


LONDON OFFICE: 28a, Basinghali Street, E.c.2. 
"Phone: 2611 Merap. ‘Grams: “ Clutchdom, Ave., London.” 











DESIGN 
MANUFACTURE 
AND ERECT 


COMPLETE 
INSTALLATIONS 











weve 





HIGH-SPEED— 
CARBON—and 
ALLOY TOOL STEELS 
CASE-HARDENING STEELS 


AUTOMOBILE and 
AIRCRAFT 
STEELS, 









—~_eererreT ee 
lt 








IN SHEETS, 
STRIP, CASTINGS, 
¢  FORGINGS, 
STAMPINGS, &c. 
BROWN BAYLEY’S 
STEEL WORKS Ltd., 


SHEFFIELD 9. 
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VALOR 
Storage Equipment 
Lubricating Oils 








HREE 150-gallon tanks fitted with adjustable self-measuring 
pumps, barrel cradle and dash for indoor storage. 

These can also be supplied in 50, 100, 200, 250, and 300-gallon 
sizes fitted with quart pumps, semi-rotary, or gear oil pumps 
as alternatives. 
We are manufacturers of all types of outdoor Storage Equip- 
ment, comprising a Sliding-door Cabinet of 55 gallons capacity, 
barrel covers, drum, shelters, portable outfits, etc., fitted with 
pumps as above or customers’ own pumps, where desired. We 
are in a position to give prompt delivery of standard models, and 
are prepared to quote customers’ own design and finish where 


desired. Write to-day for List 6/V 53 and prices. 


THE VALOR CO., LTD., 


VALOR WORKS, Bromford, Erdington, BIRMINGHAM. 
LONDON + 2. Victoria Street, S.W.1. v490 
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Reprinted from ‘‘ EN@mNEERING.”’ 


Third Edition. 


“THE LAWS OF HEAT TRANSFER.” 


BY 
H. MEDWAY MARTIN, Wh.Sc., F.C.G.1. 


Crown 4to, 20 pp. Paper Cover. 


Price 2/- net 


LON DON 


Offices of “ ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C.2. 
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Budenberg Gauges 


For every purpose. In every size. 


For every pressure from 1 in. of 


water column up to 40 tons per 
square inch. ziss 


Budenberg Gauge Co., Ltd, 


Broadheath, near Manchester, 
Manufacturers of Dial and Self-recording Instruments 
for Pressure, Temperature and Speed. 
















- BOLTON 


*onue 


PRODUCTS 
COPPER, BRASS & BRONZE 


for 
ALL ENGINEERING PURPOSES 
FORGINGS - SHEETS - RODS - TUBES - STRIP 
WIRE - DRAWN & EXTRUDED SECTIONS 
COMMUTATOR BARS - MACHINED 
PARTS + STRANDED COPPER 
CADMIUM COPPER & BRONZE 
TROLLEY WIRE - TINNED 
WIRE - RAIL BONDS 







Thomas “Q:10] 9 £0). & Sons LY — 
MEAD OFFICE: . LONDON OFFICE: ‘ 
MERSEY COPPER WORKS 168 REGENT STREET 
w.1 
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Worm REDUCTION Gears 


FLEXIBLE ( 
COUPLINGS 
ALL TYPES 











“RADIATION © 








FRICTION 
CLUTCHES 


e3833se02233- 





| WROT IRON | 
| PULLEYS | 
SESH Ea 





| CAST IRON 
| PULLEYS | 






STEEL RIM. | 
| Putters | 
— FEET 
| GALLOWS 
| PULLEYS © 
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BRASS 
CASTINGS 








PIT HEAD 
PULLEYS 








ENSURE MAXIMUM POWER OUTPUTS AND 
HIGHEST EFFICIENCY WITHIN SMALLEST 
GEAR CASE DIMENSIONS. 

Temperature is uniform and is controlled by 
Fan Cooling System which embodies Crofts 
Patent (Prov.) Fan. 

POSITIVE LUBRICATION—-NO HOT SPOTS 


EVERY GEAR GUARANTEED. 


Ask for our latest Radiation Gear Booklet 
R.G. 348. 


CROFES xen P BRADFORD 





Celephone - 4901 4 tines Delegrams -"CROFTERS, BRADFORD . 
LARGEST SOLE MAKERS OF MILLGEARING PRODUCTS 
“CRIFSTEEL’ HIGH QUALITY STEEL CASTINGS 























iCLAYTON 


VERTICAL 
CROSS TUBE 


BOILERS 


CONSTRUCTED OF BEST 
SIEMENS-MARTIN MILD 
STEEL. 

BRITISH MANUFACTURE. 
Designed for efficiency 
combined with long service. 














MAKERS TO ADMIRALTY, WAR OFFICE, 

CROWN AGENTS, RAILWAY COMPANIES, 

PUBLIC WORKS CONTRACTORS, CRANE 
MAKERS, Erc. 


Send us Your Enquiries. 
Full Particulars on application. 


CLAYTON, SON & CL? 


Established 1864, 


City Boiler Works, Moor End, Hunslet. ” 


Wires : 
“GAS, LEEDS.” 


5, VICTORIA STREET, 
LONDON, S.W.I. 


LEEDS 
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TAYLOR & CHALLEN, LTD. 
BIRMINGHAM 19. 








PRESS 1268. Bed and CUTTING and CUPPING PRESS. 
Stroke. e cwt. “1084.” Weight—69 cwe. 


























MACHINE | the “ENZED” Cross Section 
CUT nt hte 


An inoaluable instrument 


WHEELS. | fore ae 


Designed for plotting sections taken sf" \. \ 
WORM with vertical angles and ~~ 14 ~ : Ay ‘ a \\ 
AN tances (e.g., Abney Level and Tape SRO \\ de 
RED . n hon r Roads, Canals, Transmission Q \ RA \ )e 
EARS ines, Measures-up, etc., in easy or ee? 
UCING G ° rough country. Also setting out and 


measuring up. 
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Made of specially seasoned thick transparent rol tT 
TheREIDGEAR CO, | °2°2=======" AG THORNTON.L 


(MANUFACTURERS) 
Price £1 5 a" a) PARAGON WOR KING ST. WEST: 
LINWOOD 2  {fustrated Catalogues of Drawing and Surveying 
near PAISLEY. | instruments and Slide Rules, Series A17 Post Free. 





Post Extra. MANCHESTER. 
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Al/ Enquiries should be sent fo RUSSIAN OIL PRODUCTS L™ moorcate Hatt, LONDON, £.C2 


TELEPHONE: MET. 2851/7 TELEGRAMS : RUSOUPROD. LONDON 
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